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PREFACE  TO  THE  TENTH  EDITION 


In  this,  the  tenth^dition  of  Taylor’s  Medical  Jurisprudence  recent 
advances  in  the  various  medical  and  ancillary  sciences,  toget  er  vi 
recent  legislation  by  the  British  Parliament,  have  necessitated  a  con¬ 
siderable  amount  of  alteration  and  revision  m  every  part  of  the  ivou. 
Whereas  the  essential  features  of  “  Taylor  have  been  maintained,  le 
opportunity  has  been  taken  to  revise  and  to  modernise  the  text,  and  to 
clarify  a  number  of  passages  which  were  previously  somewhat  obscure. 
In  some  parts,  the  arrangement  of  the  book  has  been  altered  ;  certain 
sections  have  been  entirely  re-written  ;  and  a  great  deal  of  new  material 
has  been  included.  We  have  not  considered  it  desirable  to  delete  refer¬ 
ences  to  old  cases  simply  because  they  are  old  ;  but  where  these  could, 
with  advantage,  be  replaced  or  supplemented  by  more  recent  case  histories, 
this  has  been  done.  It  is  hoped  that  these  changes  will  prove  to  have 
enhanced  the  value  of  the  work. 


In  response  to  the  suggestions  of  a  friendly  reviewer  of  the  previous 
edition,  we  have  omitted  a  large  proportion  of  the  technical  details 
formerly  given  in  the  chapters  on  Insurance  and  Workmen’s  Compensa¬ 
tion.  The  saving  of  space  thus  effected  has  been  utilised  with  advantage 
in  other  parts  of  the  work. 

A  further  consideration  which  justified  a  curtailment  of  the  space 
formerly  devoted  to  the  Workmen’s  Compensation  Acts  is  the  impending 
supercession  of  that  Act  by  the  new  National  Insurance  (Industrial 
Injuries)  Act,  1946. 


The  new  Act  will  bring  about  a  much  needed  change  in  the  methods 
of  dealing  with  compensation  for  injuries  to  employed  persons.  The 
superseded  legislation,  although  of  considerable  social  importance,  tended 
to  affect  adversely  many  claimants  of  compensation.  The  examination 
by  medical  men  for  the  two  opposing  parties  ;  the  giving  of  evidence  in 
Court,  and  the  long-drawn-out  nature  of  the  enquiry  tended  to  produce 
a  neurosis  or  to  accelerate  an  existing  tendency  to  a  neurotic  state  which 
was  not  desirable.  The  conflicting  opinions  which  medical  referees 
and  judicial  authorities  had  to  consider  were  neither  creditable  to  the 
medical  profession  nor  helpful  to  the  ends  of  justice.  As  emphasised 
throughout  the  present  work,  any  suggestion  of  the  existence  of  partiality 
m  a  medical  witness  would  be  entirely  contrary  to  the  ethics  of  the 
profession.  The  new  Act  has  been  dealt  with  very  briefly  in  its  medico¬ 
legal  applications,  which  is  all  that  is  possible  or  necessary  at  the  present 
stage  ;  it  would  seem,  however,  that  many  of  the  defects  of  the  former 
legislation  have  been  remedied. 


No  attempt  has  been  made  to  provide  detailed  information  regarding 
certain  other  legislative  enactments,  including  the  National  Health 
Service  Acts,  which  are  important  from  both  the  medical  and  legal  points 
o  view.  It  does  not  appear,  however,  that  they  create  any  distinctly 
edico-legal  problems  or  affect  principles  which  are  not  already  dealt 

at  lencrthKat°ththat  11  d°GS  not  seem  necessary  to  consider  them 

at  length,  at  the  present  stage,  in  a  work  on  medical  jurisprudence. 

nr  following  statutes,  among  other,  which  affect  in  varying  degrees 
practitioners  of  medicine  and  surgery  have  been  noticed  in  complying 
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the  revision  of  the  text  :  The  Public  Health  Act,  1936,  the  Matrimonial 
Causes  Act,  1937,  the  Factories  Act,  1937,  the  Food  and  Drugs  Act,  1938, 
the  Mental  Deficiency  Act,  1938,  the  Children  and  Young  Persons  Act 
1938,  the  Infanticide  Act,  1938,  the  Road  Traffic  Act,  1938,  the  Cancer 
Act,  1939,  the  Pharmacy  and  Medicines  Act,  1941,  and  the  Nurses  Act 
1943. 

The  recent  decisions  of  the  English  Courts  of  Law  which  have  been 
referred  to  in  the  new  edition  include  the  decisions  of  the  House  of  Lords 
in  General  Medical  Council  v.  Spademan,  and  in  Lindsey  C.C.  v.  Marshall, 
the  decision  of  the  Court  of  Criminal  Appeal  in  Rex  v.  Bourne,  and  the 
decisions  of  the  Court  of  Appeal  or  of  the  High  Court  of  Justice  in  Mahon 
v.  Osborne,  Gold  v.  Essex  County  Council  and  Morris  v.  Winsbury-  White. 

In  the  toxicology  section,  we  have  taken  the  opportunity  of  dealing 
with  some  of  the  drugs  which,  introduced  into  medicine  in  recent  years, 
have  been  the  causes  of  toxic  reactions  or  fatalities,  of  which  the 
sulphonamide  drugs  form  the  outstanding  example.  The  general 
description  of  procedures  in  toxicological  analysis  has  been  re-written 
with  a  view  to  giving  a  clearer  account  of  the  available  methods  and  their 
application.  Throughout,  newer  methods  of  analysis  have  been  described, 
but  older  methods  have  been  deleted  only  where  they  are  known  to  be 
unreliable.  Thus  the  Marsh-Berzelius  and  Gutzeit  tests  for  arsenic  have 
been  retained,  but  have  been  supplemented  by  a  description  of  the  newer 
titrimetric  method. 

The  accounts  of  the  mode  of  action  and  symptomatology  of  the  various 
poisons  have  been  carefully  revised  so  as  to  include  all  important  facts, 
but  to  eliminate  the  repetition  that  was  to  be  found  in  earlier  editions. 
Illustrative  case  records  remain  a  feature  of  this  section  ;  and  have  been 
chosen  because  of  completeness  or  because  of  their  striking  nature  rather 
than  on  the  basis  of  date.  Often  old  cases  provide  a  fuller  description 
than  modern  ones  and  when  this  is  so,  they  have  been  retained. 

The  statistics  given  in  this  edition  have  been  culled  from  the  latest 
official  returns  published  in  respect  of  England  and  Wales. 

We  acknowledge  with  gratitude  the  invaluable  help  in  the  sections 
relating  to  Coroners  and  witnesses’  fees  which  we  have  received  from 
Mr.  W.  Bentley  Purchase,  M.C.,  and  Master  W.  Valentine  Ball,  O.B.E., 
respectively.  We  have  to  thank  Dr.  Robert  Richards  for  his  help  in 
the  chapter  on  alcoholic  intoxication,  Dr.  James  Davidson,  foi  his  help 
in  the  chapter  on  blood  grouping,  Dr.  F.  S.  Fiddes  for  his  general  help 
throughout,  and  many  correspondents  for  their  helpful  suggestions. 

Sydney  Smith. 

W.  G.  H.  Cook. 
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THE  PRINCIPLES  AND  PRACTICE 


OF 

MEDICAL  JURISPRUDENCE 


PART  I 


SEXUAL  MEDICAL  JURISPRUDENCE.  OBSTETRIC 

AND  CRIMINAL 

Sex  as  a  fact  in  identity,  and  the  means  we  have  for  determining  the 
sex  of  a  person,  when  this  is  open  to  doubt,  have  already  been  fully 
discussed  in  Vol.  I,  pp.  1 10  and  151.  We  have  now  to  discuss  the  concrete 
relationships  of  the  two  sexes  : — the  woman  as  a  possible  wife  or  mother, 
the  man  as  a  husband  and  possible  father,  the  union  and  the  dissolution  of 
the  union  of  husband  and  wife,  unlawful  union  of  man  and  woman,  or 
of  man  with  beast,  the  results  of  the  union  of  man  and  woman  and  the 
methods  by  which  these  results  may  develop  and  reach  the  outer  world. 

Certain  sexual  problems  of  a  general  nature,  the  solutions  of  which 
have  a  bearing  on  several  special  cases,  are  discussed  first  and  are  followed 
by  a  review  of  the  subjects  of  special  interest. 

The  general  questions  are  : — Is  this  man  or  woman  capable  of  inter¬ 
course  ?  If  so,  can  such  intercourse  be  fruitful  ?  Has  this  woman  had 
sexual  intercourse  ?  Is  this  woman  pregnant  ?  Has  this  woman  had  a 
child  either  recently  or  at  some  previous  time  ? 

We  shall  therefore  discuss  our  medico-legal  problems  in  the  following 
order  : — 

Impotence  and  Sterility. 

Virginity  and  Defloration. 

Pregnancy  and  its  Duration. 

Parturition  or  Delivery. 

Dissolution  of  Marriage. 

Legitimacy  and  Paternity. 

Rape. 

Abortion. 

Natural  Birth. 

Infanticide. 

Unnatural  Offences. 


med.  jur. — vol.  n. 
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CHAPTER  I 


IMPOTENCE  AND  STERILITY 
Impotence 

Impotence  may  be  rigidly  defined  as  “  the  incapability  of  either  sex 
o  allow  or  grant  to  the  other  the  legitimate  gratification  of  the  sexual 
desire.  The  difference  between  this  and  sterility  must  be  carefully 
borne  in  mind  ( vide  infra),  for  the  one  may  be  a  bar  to  union  ora  cause 
tor  divorce,  the  other  is  neither  one  nor  the  other  in  the  eyes  of  the  law. 


The  causes  of  impotency  may  be  thus  classified 


General  or  functional,  un-'| 
connected  directly  with  r 
the  sexual  organs.  J 

Local  or  organic,  in  direct’^ 
connection  with  the  L 
sexual  organs. 


Age 

Illness. 

Emotion. 

Congenital 
or  acquired 
conditions. 


f  Any  of  which  may  lead  to, 
or  cause,  temporary,  or 
l  permanent,  incapacity. 

("Curable. 

^  Doubtfully  curable. 
Incurable. 


All  of  which  groups  must  be  noticed  separately. 


Age  as  a  cause  of  Impotency.  In  Females.  As  the  woman  is  a 
passive  agent  in  the  sexual  act,  there  can  be  no  limit  to  the  oldest  age 
at  which  she  can  be  potent  to  allow  the  act,  provided  she  be  free  from 
disease  or  deformity  ;  whether  she  has  her  sexual  instincts  still  pre¬ 
served  or  not  has  nothing  to  do  with  the  matter,  though  we  have  no 
reason  to  believe  that  mere  age  ever  extinguishes  them  while  life  remains. 
As  regards  the  youngest  age,  before  sixteen  the  sexual  act  is  a  mis¬ 
demeanour  or  a  felony  ( vide  “  Rape  ”),  and  therefore  before  sixteen, 
potency  as  a  possibility  need  not  be  considered  ;  at  and  above  sixteen 
it  is  only  some  other  cause  than  age  that  can  interfere.1 

In  Males.  As  to  the  age  at  which  a  well-formed  male  child  is  capable 
of  erection  of  the  penis  nothing  need  be  said  ;  it  is  a  function  inherent 
in  the  structure  of  a  healthy  penis,  and  a  question  on  the  subject  cannot 
arise.  At  the  other  end  of  the  scale  of  life  records  seem  to  show  that 
a  man  of  eighty  is  capable  of  becoming,  and  has  become  a  father,  and 
we  have  no  physiological  reason  for  believing  that  the  mere  question  of 
“  erectio  penis  ”  can  ever  arise  on  the  score  of  age,  apart  from  disease 
or  accident. 

1  According  to  the  Age  of  Marriage  Act  (1929)  no  person  of  either  sex  may  be  married 
until  he  or  she  has  attained  the  age  of  sixteen  years. 
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Illness  as  a  cause  of  Impotency.  In  Females.  Again  the  passive 
role  played  by  the  female  prevents  any  discussion  on  this  point.  A 
woman  who  has  a  natural  vagina  cannot  by  any  general  disease  be 

rendered  impotent. 

hi  Males.  It  is  far  otherwise  with  the  sex  that  plays  the  active 
part.  As  a  general  rule,  diseases  which  do  not  affect  the  brain  or  spinal 
cord,  and  which  are  not  attended  with  great  debility,  do  not  prevent 
intercourse.  On  the  other  hand,  all  diseases  which  are  attended  01 
followed  by  great  general  debility  must  be  held  to  suspend,  at  any  rate 
temporarily,  sexual  power  on  the  part  of  the  male  ;  of  brain  and  cord 
diseases,  some  are  known  permanently  to  destroy  potency,  wrhile  others 
may,  for  a  time,  increase  it,  though  such  usually  lead  to  the  onset  of 
permanent  impotency. 

In  acute  febrile  illnesses  temporary  impotency  is  the  rule,  especiall}7 
so  long  as  the  fever  lasts  ;  when  fever  is  subsiding,  or  has  been  replaced 
by  convalescence,  the  power  is  rapidly  regained. 

One  of  these  acute  diseases,  viz.,  Mumps,  must  receive  special  notice. 
It  is  well  known  that  mumps  has  a  special  proclivity  to  attack  the 
testicles  and  such  attack,  especially  in  youth  and  adolescence,  is  not 
infrequently  followed  by  atrophy  of  the  gland.  After  this  atrophy, 
impotence  occasionally  follows,  though  admittedly  not  often  ;  but 
cases  have  been  reported  from  time  to  time.  Inflammation  of  both 
testicles  (double  orchitis)  is  a  rare,  and  according  to  some  authorities, 
unknown  sequel  of  mumps. 


Of  chronic  general  disease,  i.e.,  apart  from  disease  of  the  generative  or 
nervous  systems,  such  as  heart  disease,  chronic  nephritis,  etc.,  one  can 
only  say  that  the  sexual  function  is  so  intimately  allied  to  bodily  vigour 
and  healthy  nervous  energy  that  the  integrity  of  these  may  be  said  to 
be  essential  for  the  integrity  of  the  act  ;  but  this  must  not  be  taken 
to  mean  that  we  have  knowledge  that  any  of  these  diseases  will  totally 
prevent  an  occasional  erection  which  may  be  used  for  its  natural  purpose, 
though  they  will  undoubtedly  diminish  the  frequency  of  potency.  Habits 
of  drunkenness,  the  abuse  of  narcotics,  or  other  drugs,  may  act  in  a 
similar  manner,  and  it  is  possible  that  long-continued  bad  habits  of  this 
nature  may  result  in  impotency,  permanent  while  the  habit  lasts  but 
occasionally  disappearing  with  discontinuance  of  the  habit. 


!  *  mental  and  other  bra'n  diseases,  and  of  affections  of  the  spinal 
cord,  many  are  known  to  have  an  effect  upon  potency  in  the  male  subject 
Excessive  sexual  activity  is  known  to  be  a  feature  in  many  forms  of 
mental  alienation  in  their  early  stages,  though  this  is  usually  followed 
by  permanent  impotency.  Lack  of  sexual  power  is  common  in  thote 

gene^pX"^”  ^  Part“y  in 

powek^neTectio"  2th  the 

.“f 

effect,  viz.,  satyriasis  or  excessive  sexnTlT  °®.omotor  a,ax.v  the  reverse 
with  recovery,'  potency  or 
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the  lesion.  Priapism  or  painful  persistent  erections  of  the  penis  totally 
unassociatecl  with  any  sexual  desire,  which  occurs  in  some  lesions,  must 
not  be  confounded  with  a  potent  condition. 

These  cases  of  alleged  impotency  from  corporeal  disease,  when  they 
require  to  be  elucidated  by  medical  evidence,  create  great  difficulty. 

A  question  once  arose  respecting  the  legitimacy  of  a  child  conceived  during 
wedlock,  but  born  four  months  after  the  death  of  the  husband.  In  presumption 
of  law ,  the  child  was  legitimate,  because  husband  and  wife  were  at  the  time  living 
together,  and  conception  and  birth  were,  as  to  date,  in  accordance  with  the  ordinary 
rules.  Two  months  before  the  supposed  date  of  conception,  the  husband,  a 
man  of  intemperate  habits,  was  seized  with  paralysis  (hemiplegia)  accompanied 
by  coma,  and  he  lost  the  use  of  the  right  side  of  his  body.  In  about  a  month  he 
par fcially  recovered,  but  the  paralysis  never  left  him.  A  month  later  he  was  attacked 
with  general  dropsy  and  disease  of  the  liver,  and  he  died  five  months  after  the 
supposed  date  of  conception,  and  four  months  before  the  birth  of  the  child.  A  year 
after  the  death  of  the  husband,  the  widow  married  the  alleged  adulterer,  and  had 
by  him  four  children  ;  but  for  eight  years  preceding  the  death  of  her  first  husband 
this  woman  had  borne  no  child,  and  it  was  only  when  her  intimacy  with  the 
alleged  adulterer  commenced,  and  during  her  husband’s  illness,  that  she  became 
pregnant. 


The  question  submitted  to  expert  medical  witnesses  was — Was  it 
possible  or  probable  that  the  husband  could  have  begotten  the  child  in 
the  diseased  condition  in  which  he  was  represented  to  have  been  at  the 
date  of  conception  ?  The  opinion  given  was  that  it  was  possible — 
although  highly  improbable — because  there  was  opportunity  of  access, 
and  because  sexual  power,  if  lost  by  the  attack  of  paralysis,  might  have 
returned  at  the  material  time.  Diseases  of  this  kind  tended  to  suspend 
sexual  power  ;  in  this  particular  instance,  the  effect  would  have  been 
aggravated  by  the  intemperate  habits  of  the  husband,  and  the  general 
exhaustion  and  debility  from  which  he  was  proved  to  be  suffering. 
Further,  the  non-procreation  of  children  during  the  eight  years  that  he 
was  married  and  in  constant  habits  of  intercourse  with  his  wife  was 
clearly  not  owing  to  sterility  or  incapacity  on  her  part,  because  she  had 
borne  children  after  her  second  marriage.  The  evidence  regarding  the 
precise  bodily  condition  of  the  husband  about  the  date  of  conception 
was  conflicting  ;  and  the  court  decided  that  the  child  was  the  child  of 
the  husband.  There  was  no  evidence  from  parental  likeness,  for  the  child 
through  whom  the  claim  arose  had  died  some  time  before  proceedings 
were  taken.  The  legal  presumption  of  legitimacy  by  wedlock  and  possible 
access  was  too  strong  to  be  rebutted  by  the  medical  evidence. 

It  is  very  rare,  if  not  unknown,  for  these  affections  of  the  spinal  cord 
to  have  an  effect  upon  the  testicles,  but  should  they  do  so  and  cause 
also  motor  paralysis,  there  can  be  no  doubt  of  impotency  ;  but  Curling 
quotes  a  case  from  a  foreign  writer,  in  which,  under  paralysis  ( paraplegia ), 
of  some  years’  duration,  a  man  retained  sufficient  sexual  power  to  have 
prolific  intercourse.  When  the  paralytic  person  is  advanced  in  age,  it 
is  highly  probable  that  he  is  impotent. 


A  woman  required  an  order  of  affiliation  on  the  putativ  e  feth<  i  of  1  , 

child.  She  was  a  widow,  and  the  illicit  connection  took  place  about  two  month 

before  her  husband’s  death.  The  husband  was  at  the  time  move 

age  ;  he  was  bedridden,  and  for  many  weeks  before  his  death  he  could  not  mov  e 

in  his  bed,  and  was  unable  to  pass  his  urine  without  assistance. 


impotence 
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The  medical  opinion  of  those  who  had  examined  him  was  that  he  was 
impotent  from  physical  infirmity,  and  in  this  opinion  Taylor  concurred 
stating,  however,  that  unless  the  male  organs  w'ere  diseased  or  destroyed, 
it  could  not  be  said  that  intercourse  was  impossible.  It  w^as  however, 
wholly  improbable  that  the  husband  could  have  been  the  father  ot  the 

child. 


Blows  on  the  head  or  spine,  by  affecting  the  brain  and  spinal  coid, 
may  produce  impotency.  Several  cases  of  impotency  from  this  cause 
are  related  by  Curling,  it  has  been  noticed  that  blows  on  the  undei 
and  back  part  of  the  head,  in  the  region  of  the  cerebellum,  have  been 
followed  by  loss  of  sexual  power  on  recovery.  Sometimes  this  is  tem¬ 
porary  ;  but  at  other  times,  when  there  is  wasting  of  the  testicles,  it  is 
permanent  and  irremediable. 


Emotion  as  a  Cause  of  Impotency.  In  the  Female.  On  account 
of  her  passive  role,  emotion  can  hardly  be  said  to  be  a  definite  cause  of 
genuine  and  ineradicable  impotency,  but  at  the  same  time  the  emotions 
in  a  female  (especially  virgins),  may  rise  to  such  a  height  as  to  constitute 
practical  impotency.  This  condition  is  known  as  vaginismus  and  ma}^ 
be  due  either  to  actual  pain  on  contact  or  to  fear  of  pain.  It  may  be 
due  to  personal  aversion  or  to  a  general  feeling  of  aversion  to  the  act. 
It  is  sometimes  the  result  of  homo-sexual  perversion.  In  this  condition 
any  attempt  at  intercourse  produces  a  violent  contraction  of  the  con¬ 
stricting  muscles  of  the  vaginal  orifice  and  often  a  contraction  of  the 
adductor  muscles  of  the  thighs.  As  a  result,  intercourse  is  quite  impos¬ 
sible.  In  many  cases  the  local  cause  of  the  condition  may  be  remedied, 
in  others,  intercourse  under  anaesthesia  resulting  in  pregnancy  may 
produce  a  lasting  cure. 


In  the  Male.  Emotion  is  a  common  cause  of  temporary  impotence, 
and  also  of  permanent  impotency  as  regards  one  particular  female.  Tact 
and  possibly  the  use  of  drugs  will  frequently  overcome  this  form  of 
impotency.  The  sexual  desire,  like  other  animal  passions,  is  subject  to  great 
variation  ;  and  there  are  instances  on  record  in  which  men,  otherwise 
healthy-looking  and  healthily  formed,  have  experienced  no  desires  of  this 
kind.  They  are  in  a  state  of  natural  impotency — a  condition  which  the 
canon  law  designates  as  “  frigidity  of  constitution.”  This  is  not  to  be 
discovered  by  examination,  but  rather  from  their  own  admission.  Under 
this  head  we  may  class  hypochondriacal  affections. 


Hormonic  dysfunction  may  lead  to  temporary 
impotency.  J 


or  permanent 


Congenital  Conditions 

f  Non-development  of  penis. 

J  Maldevelopment  of  penis. 

In  the  male  i  Penis  adherent  to  scrotum. 

I  Duplex  organs  (?). 

f  Absent  vagina. 

In  the  female  ^  Vagina  ill  developed  ;  too  small. 

(_ Vagina  occluded  by  intra-uterine  disease  (?). 
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IMPOTENCE 
Acquired  Conditions 


In  the  male 


In  the  female 


Some  of  these  conditions  are  obviously  incurable  ;  others  may 
possibly  be  removable  by  time,  and  some  by  the  art  of  the  surgeon. 

Deformities  or  Defects  of  Development— Congenital  Conditions : 

{a)  In  Males.  In  some  instances  there  is  an  arrest  of  development  in 
the  external  organs,  and  with  this  there  is  generally  an  absence  of  sexual 
desire.  Farr  met  with  a  case  of  a  man,  aged  forty-two,  in  whom  the 
sexual  organs  remained  undeveloped  and  in  an  infantile  state.  There 
was  some  difficulty  in  finding  the  testicles,  in  consequence  of  their  small 
size.  On  examining  the  contents  of'  the  glands  microscopically,  no 
spermatozoa  were  detected.  This  person’s  voice  was  effeminate,  and 
he  was  devoid  of  hair  on  the  chin  and  pubes.  It  is  not,  however,  always 
to  be  inferred  that  a  male  with  imperfectly  developed  organs  is  incurably 
impotent. 

A  gentleman,  aged  twenty-six,  consulted  his  physician  on  the  propriety 
of  his  entering  into  marriage.  His  penis  and  testicles  but  little  exceeded 
in  size  those  of  a  boy  of  eight  years  of  age,  and  he  had  never,  until 
this  acquaintance  with  his  intended  wife,  felt  the  desire  of  sexual  inter¬ 
course.  He  married,  and  became  the  father  of  a  family  ;  and  at  the  age 
of  twenty-eight,  the  organs  had  attained  the  full  development  of  those 
of  an  adult. 

Even  the  presence  of  two  or  three  penes,  according  to  Mende,  is  no 
bar  to  the  exercise  of  sexual  power,  provided  one  of  them  possesses  the 
normal  features  of  the  male  organ.  This  author  refers  to  cases  of  duplex 
organs.  One  of  these  sexual  monsters,  a  youth  with  two  distinct  penes, 
was  exhibited  in  London  many  years  ago.  He  could  exercise  his  functions 
with  either  organ,  but  there  was  only  one  testicle  to  each  penis. 

An  adherent  penis  is  a  congenital  condition,  and  as  such  it  may  not 
only  in  itself  be  a  cause  of  impotency,  but  may  prevent  development 
of  the  organ,  so  that,  although  the  condition  may  be  curable  by  operation, 
it  is  possible  that  the  loosened  organ  may  be  of  little  use. 

Finally,  the  penis  may  be  (for  practical  purposes),  completely  absent, 
owing  to  imperfect  development.  Such  cases  are  extremely  laie. 
Incurable  impotence  is,  of  course,  a  result,  and  probably  sterility  also, 
though  such  is  not  an  absolute  necessity. 


\  Malignant. 

f  Intentional. 


1 


i 


Disease  of  penis  -  simple 

Amputation  of  penis  J  Intentional 
1  l  Accidental. 

Accident  to  penis. 

Disease  of  testicles  and  ducts. 
Excision  of  testicles. 

Accidents  to  testicles. 


< 


Disease  of  walls 
Adhesions  of  walls 
Tough  hymen. 
Tumours  bulging 
in  the  walls. 


J 


Causing  oqclusion  of  vagina 
or  so  much  pain  as  to 
amount  to  occlusion. 
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( b )  In  Females.  The  vagina  in  females  is  sometimes  absent. 


a 

sexual 


condition  which  has  been  known  to  lead  to  a  curious  result,  viz., 
intercourse  by  means  of  the  urethra.  Such  a  result  could  not  a  prior  i 
be  expected,  and  the  condition  must  be  looked  upon  as  incurable  im¬ 
potence.  When  the  vagina  is  present,  but  too  small  owing  to  deficient 
growth,  the  condition  may  be  curable  by  surgical  treatment. 

Disease  and  Accident  as  Causes  of  Impotency.  Acquired  Conditions  : 

(a)  In  the  Male,  (i)  Of  the  Penis.  Temporary  impotence  may  be 
caused  by  an  acute  disease  of  the  penis,  such  as  gonorrhoea,  sores  on  the 
glans  or'  foreskin,  etc.  These  need  not  be  further  considered  ;  they 
come  under  the  head  of  general  surgery  :  more  chronic  disease,  such  as 
epithelioma,  could  arise  only  when  it  had  lasted  through  such  a  period 
as  to  raise  a  question  of  the  legitimacy  of  a  given  child,  but  each  case 
must  be  judged  on  its  merits ;  it  is  impossible  to  lay  down  general  rules. 
Complete  amputation  of  the  penis  must  render  a  man  impotent  unless 
a  sufficient  length  of  stump  is  left  to  enable  introduction  to  take  place.1 

(ii)  Of  the  Testicles.  The  amount  of  disease  that  may  exist  in  one 
or  even  both  testicles  without  destroying  either  sexual  appetite  or  power 
is  remarkable,  and  even  complete  destruction  or  removal  does  not  at  once 
destroy  the  power  of  connection,  though  it  undoubtedly  does  so  after 
a  time.  If  the  testicles  are  removed  after  puberty,  the  power  of  erection 
remains  for  a  long  period.  For  further  information  surgical  manuals 
must  be  consulted.  Impotency  from  personal  abuse  is  very  doubtful, 
and  depends  more  on  mental  emotion  than  anything  else. 

(b)  In  the  Female.  Vaginal  diphtheria  or  ulcers  of  any  sort  may,  on 
healing,  lead  to  a  condition  of  occluded  vagina,  in  some  cases  of  a 
permanent  and  irremediable  character.  In  elderly  females  a  disease 
known  as  kraurosis  vulvse  has  been  found  to  produce  the  same  result. 
Conditions  of  toughness  of  the  hymen  are  curable,  and  so  are  many 
cases  of  tumours,  fibroids,  cysts,  etc.,  which  may  block  the  canal  ; 
prolapse  of  uterus,  vaginal  hernia,  may  be  curable.  For  further  informa¬ 
tion,  manuals  of  gynaecology  must  be  consulted. 


Sterility 

This  is  simply  the  opposite  of  fertility,  or  the  power  of  procreation, 
and  as  such  is  absolutely  independent  of  whether  or  not  impotence  be* 
present.  The  distinction  between  impotence  and  sterility  is  very 
important,  and  must  be  clearly  borne  in  mind.  Sterility  by  itself  offers 
no  ground  for  a  dissolution  of  marriage,  while  impotence  may  become 
a  just  ground.  A  man  or  a  woman  may  be  sterile  and  yet  not  impotent 
and  impotent  yet  not  sterile.  As  with  impotency,  we  may  classify  the 
causes  of  sterility  thus  : —  J  ^ 


General  or  functional,  I  T1fe' 
unconnected  directly J  emotion  ai 

with  the  sexual  organs.  unknown  cone 

tions. 


May  lead  to  or  cause 
^  temporary  or  per¬ 
manent  sterility. 


Local  or  organic,  con¬ 
nected  directly  with 
the  sexual  organs. 


V. 


Congenital  or  f  Curable, 

acquired  J  Doubtfully  curable, 
conditions.  L  Incurable. 


1  Vide  case  «=  Trans  Med.-Legal  Soc.,”  vol.  2,  p.  114 
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Age  in  Relation  to  Sterility 

In  the  Male  Puberty.  Until  the  period  of  puberty  the  testicles 
are  small,  and  they  increase  very  little  in  size  in  proportion  to  other 
pait^.  beitile  sexual  function  in  the  male  depends  on  the  proper 
development  of  these  organs  ;  but  the  age  at  which  fertility  appears 
differs  in  different  persons.  The  age  of  puberty  in  a  healthy  male  in 
the  British  Isles  varies  from  fourteen  to  seventeen  years  ;  its  appearance 
is,  however,  affected  by  climate,  constitution,  the  relative  development 
of  the  associated  endocrine  glands,  and  the  moral  circumstances  in 
which  the  individual  is  placed.  In  some  cases  it  is  not  fully  developed 
until  the  age  of  twenty-one. 

The  seminal  secretion  in  the  male  is  not  prolific  until  it  contains 
living  spermatozoa.  They  are  peculiar  to  the  spermatic  secretion,  and, 
in  healthy  males,  are  always  present  in  it  after  the  age  of  puberty.  In 
cases  in  which  they  are  absent,  from  whatever  cause,  it  is  a  fair  inference 
that  the  person  is  sterile,  or  that  he  has  lost  the  power  of  procreation. 
A  case  is  recorded  in  which  a  man,  cet.  42,  who  was  married,  and  whose 
wife  had  borne  a  son  then  eight  years  of  age,  died  after  four  days’  illness 
from  strangulated  hernia.  The  testicles,  from  the  fact  of  their  being 
found  in  the  inguinal  canals,  were  examined,  and  no  spermatozoa  were 
discovered  in  either  of  them.  These  must  have  been  formerly  present, 
although  absent  at  the  time  of  examination,  as  the  child  begotten  was 
then  eight  years  of  age.  During  this  long  interval,  the  secretion  may 
have  undergone  a  change,  and  have  become  infertile. 

So  long  as  spermatozoa  show  movement  they  are  alive  and  capable 
(presumably)  of  fertilising  an  ovum. 

It  is  certain,  then,  that  a  male  is  incapable  of  procreating  until 
spermatozoa  have  appeared  in  the  seminal  secretion,  and  that  he  loses 
this  power  when  they  disappear.  The  age  at  which  they  are  formed 
varies  with  all  the  causes  that  affect  puberty. 

In  the  B.M.J.  for  April  23rd,  1887,  the  following  case  is  reported  : — 


“  A  voung  woman  was  sent  to  me  for  examination,  and  it  was  evident  she  was 
pregnant.  She  confessed  it,  and  was  brought  face  to  face  with  her  paramour  : 
they  both  confessed  that  the  woman  had  led  him  astray,  and  allowed  him  to  have 
intercourse  at  least  a  dozen  times.  I  he  present  age  of  the  father  is  thirteen  years 
and  three  or  four  months,  and  as  quickening  had  taken  place  at  the  time  of  my 
examination  of  the  woman,  the  lad  could  have  scarcely  attained  the  full  age  of 
thirteen  at  the  time  the  intercourse  took  place.  The  boy,  I  may  say,  is  well 
developed  as  regards  the  generative  organs,  but  is  this  not  an  unusually  earlj 
age  for  the  development  of  the  procreative  functions  ?  ” 


This  is  the  earliest  age  at  which,  in  a  temperate  climate,  the  procreative 
power  has  been  reported  to  be  present  in  the  male. 

Cases  of  unusually  early  development  of  the  external  appearances 
(pubic  hair,  large  penis)  of  puberty  are  met  with  from  time  to  time. 

Stone  refers  to  one  such  in  a  boy  of  four,  and  at  the  London  Hospital 
in  1937  there  was  a  boy  of  five  who  had  the  pubic  hair  and  penis  of  an 
adult.  Other  cases  have  been  reported  from  time  to  time  in  medical 

In  a  case  of  contested  legitimacy  or  affiliation,  this  question  regarding 
the  age  at  which  a  procreative  power  appears  in  the  male  may  have 
an  important  bearing  on  the  issue.  Thus  the  person  may  be  so  young 
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a,  to  render  it  impossible  that  he 

to  him.  The  rule  for  a  medical  man  ‘te  is  above  or  below 

not  to  regard  the  mere  age  of  the  you  ,  , ,  seXual  organs  are 

the  average  of  puberty,  but  to  observe  whether  these  xi  8  of 

full v  developed  and  whether  there  are  about  him  an\ 

virility,  indicated  by  muscular  development,  the  growth  of  a  beard, ^nd 
a  change  in  his  voice.  If  these  signs  are  present,  whatevei  r 
ave  there  is  strong  reason  to  suppose  that  the  sexual  functions  are 
developed  We  occasionally  hear  of  instances  of  extraordinary  prec  J  > 
but  the  development  of  sexual  power  is  generally  accompanied  by  othe 
well-marked  changes  in  the  person.  Sometimes  these  changes  do  not 
make  their  appearance  until  after  the  age  of  twenty-one. 

On  the  other  hand,  it  may  be  a  question  at  what  time  the  procrea  i\ 
power  disappears  in  a  male.  That  impotency  may  possibly  occur  as 
one  of  the  natural  consequences  of  advanced  age  is  undoubted  ,  but  this 
forms  no  legal  impediment  to  the  marriage  of  parties,  however  old. 
legal  presumption  is,  that  the  generative  faculty  does  not  isappear 
through  age  ;  and  if  this  be  alleged,  and  legitimacy  disputed  on  this 
ground,  it  must  be  satisfactorily  proved  by  those  who  would  benefit 
by  the  allegation.  This  amounts  almost  to  an  impossibility,  because 
it  is  well  known  that  there  is  no  fixed  age  at  which  the  sexual  functions 
cease  either  in  the  male  or  female  ;  and  individuals,  at  least  of  the  male 
sex,  who  had  passed  the  ages  of  sixty,  seventy,  and  even  eighty  ;yeais, 
have  been  known  to  be  capable  of  fruitful  intercourse.  It  is  believed 
from  anatomical  observations  on  the  bodies  of  aged  persons,  that  the 
causes  of  sterility  in  advanced  age  are  to  be  found  rather  in  the  excretory 
than  in  the  secretory  apparatus.  Thus  obliterations  in  the  canal  of  the 
epididymis  and  of  the  vas  deferens  have  been  met  with,  and  changes  in 
the  vesiculae,  the  effect  of  which  is  to  prevent  the  accumulation  or  the 
passage  of  the  seminal  fluid.  Per  contra,  spermatozoa  have  been  found 
in  the  liquid  taken  from  the  testicles  of  a  man  upwards  of  seventy  years 
of  age,  and  on  one  occasion  in  the  testicles  of  a  person  aged  eighty-seven. 
Wagner  states  that  they  are  to  be  found  in  the  secretions  of  men  between 
seventy  and  eighty  years  of  age.  Facts  tend  to  render  it  highly  probable 
that  the  fecundating  power  may  be  retained  by  the  male  up  to  the 
age  of  100.  Dieu  has  given  the  results  of  105  autopsies  of  men  between 
the  ages  of  sixty-four  and  ninety-seven.  In  61  per  cent,  no  spermatozoa 
were  found.  Four  of  the  cases  were  nonagenarians  :  of  these  none  had 
spermatozoa. 

Although  the  procreative  power  may  be  lost  at  an  advanced  age,  the 
stimulus  for  intercourse  is  often  very  great,  and  is  often  associated  with 
and  probably  attributable  to  an  enlarged  prostate.  In  all  cases  of 
prolonged  virility  it  is  observed  that  the  bodily  and  mental  powers  are 
also  retained  in  an  extraordinary  degree,  showing  the  close  relation 
which  exists  between  the  sexual  function  and  corporeal  development, 
even  to  the  last  period  of  life. 

The  English  law  on  this  subject  was  clearly  laid  down  in  the  Banbury 
Peerage  case  which  was  brought  before  the  House  of  Lords  in  1806. 

Lord  and  Lady  Banbury  had  been  married  twenty-one  years,  without  having 
had  issue,  when  he  died  at  the  age  of  eighty-five  years.  The  peerage  was  claimed 
by  the  descendants  of  an  individual  who  called  himself  the  son  of  Lord  Banbury  • 
but,  m  lact,  it  was  alleged  that  he  was  the  son  of  Lady  Banbury  by  an  adulterer, 
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during  her  husband’s  life.  According  to  the  evidence,  Lord  Banbury  did  not 
appear  to  have  been  aware  of  Ins  existence,  and  the  child  had  always  been  known 
by  another  name.1  17 


One  of  the  grounds  upon  which  the  legitimacy  of  the  claimant  was 
contested  w as  that  the  deceased  nobleman  had  become  impotent  through 
age.  The  House  of  Lords  decided  against  the  claim,  but  not  on  the 
ground  of  impotency  from  age  in  the  husband.  It  was  proved  that  Lord 
Banbury  was  hale  and  hearty  up  to  the  time  of  his  death  ;  but  the  moral 
circumstances  of  the  case,  especially  the  concealment  of  the  birth  of  the 
child  from  the  husband,  were  considered  sufficient  to  prove  that  the  child 
through  whom  the  claim  was  made  was  not  the  offspring  of  Lord  Banbury. 

In  the  Female.  Puberty.  The  following  terms  represent  the  relation¬ 
ship  between  female  fertility  and  menstruation  : — 

To  be  fertile  a  woman  must  possess  an  ovary  (uterus,  etc.). 

This  ovary  must  contain  living  ova  capable  of  development. 

These  ova  attain  a  certain  stage  of  development,  which  we  may 
designate  ripeness,  at  successive  periods  of  time. 

To  these  three  statements  no  exceptions  can  be  admitted. 

A  ripe  ovum  ruptures  its  capsule  and  reaches  the  uterus. 

It  is  impregnated  by  a  spermatozoon  in  the  uterus. 

(To  these  last  two  statements  certain  exceptions  occur,  proved  by 
the  facts  of  the  various  forms  of  ectopic  gestation,  but  these  do  not 
invalidate  the  general  truth  of  the  statements). 

The  escape  of  a  ripe  ovum  is  generally  associated  with  certain 
phenomena,  known  collectively  as  menstrual  molimina. 

The  prominent  external  molimen  is  an  escape  of  blood  from  the 
vagina,  which  escape  is  ordinarily  spoken  of  as  menstruation. 

The  escape  takes  place  periodically  and  commonly  every  twenty- 
eight  days  ;  occasionally  at  longer  or  shorter  intervals. 

Observed  facts  prove  that  the  last  three  statements  have  exceptions, 
and  as  medical  jurisprudence  is  largely  concerned  with  exceptions 
to  rules,  the  matter  must  be  considered  under  the  following  heads  : — 

When  does  menstruation  commence  ? 

Must  menstruation  precede  pregnancy  ? 

What  is  the  earliest  age  for  pregnancy  ? 

When  does  menstruation  cease  ? 

Can  a  woman  become  pregnant  after  the  menopause  ? 

What  is  the  oldest  recorded  age  for  pregnancy,  apart  from  the  question 

of  menopause  ? 

When  does  Menstruation  commence  ?  The  menstrual  function  is 
commonly  established  in  females  in  this  climate  between  the  ages  of 
fourteen  and  sixteen  ;  but  it  may  occur  much  earlier-  indeed,  in  some 
rare  instances,  a  discharge  resembling  menstruation  has  been  known 
to  occur  in  mere  infants.  The  occasional  appearance  of  the  menstrua 
flux  at  an  early  age  does  not  necessarily  imply  that  in  other  respects 
the  female  attains  the  development  of  puberty  nor  any  undue  precoci  } 
as  to  sexual  instincts.  In  other  cases  its  appearance  has  been  delayed 
to  a  much  later  period.  Perhaps,  in  this  country,  the  most  frequent 
age  for  the  commencement  of  menstruation  may  be  taken  as  fourteen 

Sim,  and  S.,  155. 
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to  fifteen  years  It  is  liable  to  be  accelerated  in  its  appearance  by  certain 
moraf  and  physical  conditions  under  which  a  girl  may  be  placed  Jm 

warm  climates  it  is  commonly  asserted  that th»t  the" maturity ' rfwommi 
hnt  pvnprience  in  tropical  countries  indicates  that  the  maturity 

b?  rmeans  "cursP  so  early  as  has  been  hitherto  ^^“atf 
Eastern  women  ;  the  majority  of  Egyptian  girls,  for  example,  menstruate 
at  the  age  of  thirteen  years  or  a  little  later.1 

Instances  of  premature  menstruation  in  the  female  are  numerous, 
and  are  far  more  common  than  precocious  puberty  m  the  male  se  . 
Whitmore  met  with  a  case  of  a  female  child,  who,  from  a  few  days  altei 
her  birth,  menstruated  regularly,  at  periods  of  three  weeks  and  two  or 
three  days,  until  she  had  attained  the  age  of  four  years,  when  she  died. 
On  inspection  after  death,  she  appeared  like  a  much  older  girl  I  he 
breasts  were  unusually  large,  and  the  female  organs  and  lower  limbs 
were  considerably  developed.  The  breasts  were  as  healthily  dev  eloped 
as  in  an  adult  of  twenty  years,  and  the  sexual  organs  were  also  as  much 
developed  as  in  a  girl  at  the  age  of  puberty.  The  child  had  the  appearance 
of  a  little  old  woman. 


R.  Hutchison  and  G.  M.  Wauhope  2  reported  the  case  of  a  girl,  aged 
three  and  a  half  years,  in  whom  menstruation  began  at  the  age  of  seventeen 
months  .*  There  was  no  family  history  of  precocity.  Nothing  unusual 
was  noticed  until  between  the  tenth  and  eleventh  months,  when  she 
had  a  whitish  vaginal  discharge  which  recurred  on  several  occasions  till 
she  began  to  menstruate.  The  period  lasted  for  two  or  three  days,  and 
returned  at  regular  intervals  of  twenty-eight  days,  except  on  three 
occasions,  when  the  interval  was  exactly  two  months.  After  her  third 
birthday  the  intervals  became  irregular  and  of  longer  duration.  Pubic 
hair  was  noticed  at  the  time  of  the  first  period.  The  breasts  were  well 
formed,  but  no  definite  date  could  be  given  for  their  enlargement.  On 
abdominal  and  bimanual  examination  under  an  anaesthetic  both  ovaries 
were  palpable  and  of  normal  size.  X-ray  examination  of  the  skull 
showed  no  sign  of  tumour  or  other  abnormality,  but  skiagrams  of  the 
skeleton  showed  a  bony  development  usually  present  about  the  normal 
age  of  puberty.  Mentally  she  was  bright  but  exceedingly  obstinate. 
The  voice  was  harsh  and  strident.  She  had  no  control  over  her  bladder. 
The  cerebro -spinal  fluid  was  normal,  and  the  Wassermann  reaction  was 
negative.  Precocious  puberty  is  attributable  to  hypernephroma  of  the 
suprarenal  cortex,  tumours  of  the  pineal  gland  and  tumours  or  hyper¬ 
plasia  of  the  sex  glands,  and  it  was  concluded  that  the  precocity  of  this 
child  was  attributable  to  over-secretion  of  the  ovaries. 


A  female  child  who  died  at  the  age  of  jive  years  and  six  months, 
attained  the  height  of  five  feet  and  a  proportionate  development  of  the 
body  throughout.  At  six  months  she  had  cut  all  the  incisor  teeth,  and 
at  nine  months,  all  the  molars.  At  the  eighteenth  month  the  menses  first 
made  their  appearance,  and  from  that  time  occurred  with  great  regularity. 

he  hair  of  the  head  was  long,  the  breasts  prominent,  the  external  genitals 
well  developed  but  without  hair.  The  pelvis  was  capacious.  The 
intellect  ml  powers  were  not  more  advanced  than  usual.  For  similar 
cases,  vide  1,  1901  ;  1  and  2,  1902. 


\  Elgood,  Jour.  Obs.  and  Qyncecol.,  October,  1909 
Brit.  Jour.  Child.  Dis.,  January — March,  1924,  p.  57. 
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°n  the  other  hand,  cases  of  delayed  menstruation  are  from  time  to 

vTlTZo  t  I  h  0ne  Case,  «,had  not  in  a  married  woma^ 

tL  fr\  !  hM}  rne  ,10/;h,ldren’  and  in  another  case  it  appeared  fo^ 
the  nist  time  at  the  age  of  forty-seven.  1 1 


Must  Menstruation  precede  Pregnancy?  It  is  extremely  rare  for 
impregnation  to  occur  before  menstruation  has  been  established,  but  the 
possibility  of  such  taking  place  is  generally  admitted,  inasmuch  as  it  is 
by  no  means  established  what  is  the  precise  relationship  between  the 
external  escape  of  blood  and  the  escape  of  a  ripe  ovum.  It  is  known 

i  1?!  ,, I  Ue  inens^ruati°n  cannot  take  place  in  the  absence  of  ovulation 
but  the  converse  does  not  hold  good.  There  is  no  question  that  a  tem¬ 
porary  condition  of  amenorrhoea  is  no  bar  to  conception. 


What  is  the  Earliest  Age  for  Pregnancy  to  occur  ?  It  is  commonly 
assumed  that  as  soon  as  menstruation  appears  a  woman  may  he  con¬ 
sidered  to  have  acquired  procreative  power.  It  is,  however,  obvious 
that  m  the  case  of  quite  young  babies  such  a  view  is  untenable,  and 
even  in  the  cases  of  young  girls  it  is  not  common  to  hear  of  them  becoming 
impregnated. 

#  ^  case  of  pregnancy  has  been  reported  1  in  a  girl  aged  six  years  in 

which  a  child  weighing  3  kilos  was  delivered  by  craniotomy.  Secondary 
sexual  characters  were  observed  in  the  mother  at  the  age  of  four  years. 

In  another  case,2  that  of  a  girl  aged  seven  years  who  had  never  men¬ 
struated,  the  pregnancy  went  to  term  and  a  child  weighing  4  lb.  3  oz.  was 
extracted  by  Ctesarean  section. 

The  following  case  of  parturition  in  a  girl  aged  thirteen  years  and 
eight  months  is  recorded  by  Dow  3  : — 


At  6.30  one  morning  I  was  called  to  a  confinement  at  a  remote  farm.  I  found 
a  girl,  aged  thirteen  years  and  eight  months  ;  beside  her  on  the  bed  was  a  fully 
developed  male  child,  living,  and  with  an  evacuated  after-birth  attached.  The 
vulva  was  much  swollen  and  cedematous,  and  protruding  from  it  was  a  large  clot. 
The  uterus  was  well  contracted.  Birth  had  obviously  taken  place  at  least  one 
hour  before.  She  had  come  home  from  the  village  school  in  pain  forty  hours 
previously  and  had  lain  in  bed  unattended  and  terrified  till  my  arrival,  ignorant 
of  her  pregnancy  and  the  reason  for  her  pain.  There  was  no  perineal  tear,  but 
some  intravaginal  sloughing.  She  and  her  baby,  weighing  6  lb.,  are  recovering 
normally. 

Many  years  ago,  a  man,  cel.  45,  was  convicted  of  having  had  unlawful  carnal 
knowledge  of  a  girl  between  the  ages  of  ten  and  twelve  years.  When  intercourse 
was  first  had,  the  girl  was  eleven  years  and  eight  months  old ;  it  was  repeated  several 
times  subsequently  :  and  when  the  girl  gave  her  evidence  in  court,  she  was  in  the 
last  month  of  her  pregnancy  :  she  was  then  not  quite  twelve  years  and  six  months 
old.  Menstruation  had  commenced  at  the  age  of  ten  years  and  two  months,  and 
had  continued  regularly  up  to  the  time  when  she  first  had  intercourse  with  the 
accused.  She  was  a  factory  girl,  and  to  the  heat,  confinement,  and  association 
with  males,  to  which  factory  girls  used  formerly  to  be  subjected,  may  be  referred 
the  early  commencement  of  puberty. 

One  of  the  most  notable  cases  of  precocity  is  that  of  Anna  Mummen- 
thaler,  who,  as  recorded  by  Haller,  menstruated  regularly  from  her 
second  year,  and  gave  birth  to  a  full  term  child  at  the  age  of  nine  years. 

1  Zentralblatt  f .  Gyndk.,  September  23rd,  1933. 

2  September  23rd,  1933. 

3  October  11th,  1924. 
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When  does  Menstruation  cease  (Climacteric  or  Menopause  >)  ?  The 

average  age  at  which  this  function  ceases  in  women  is  fiom  forty 
fifty /ears  ;  but  as  it  may  commence  early,  so  it  may  continue  late  in  life. 

Iii  one  case  it  has  been  known  to  cease  at  the  age  of  twenty-three,  and  in 
other  instances  it  has  continued  to  the  age  of  sixty -six  anti  even  of  sey  n  y- 
years  2  Out  of  many  cases  collected  by  Hogg,  the  earliest  age  at  which  menstrua- 

tion  ceased  was  twenty-three,  the  initial  period  having  been  six^e\f 
one  woman  it  ceased  at  thirty-four,  and  in  two  at  fifty-three,  but  in  the  greatest 
number  (nine)  it  ceased  at  forty-seven.  Royle  described  three  cases,  in  two  of 
which  menstruation  continued  up  to  the  age  of  sixty-seven.  Thomas  met ;  with 
a  case  in  which  a  woman  had  ceased  to  menstruate  at  the  age  of  forty- five,  but 
the  discharge  suddenly  reappeared  after  an  attack  of  illness  when  she  had  reached 
the  age  of  sixty-nine.  The  discharge  appeared  several  times,  but  not  with  monthly 
periodicity.  It  seems  that  her  mother  and  sister  had  also  menstruated  at  the 

ages  of  sixty -nine  and  sixty  years.  .  .  . 

A  physician  was  called  to  a  lady,  cet.  77,  suffering  from  uterine  haemorrhage. 
Upon  inquiry,  he  found  that  she  had  menstruated  monthly  up  to  the  time  at 
which  he  saw  her.  The  discharge  lasted  from  four  to  five  days,  and  had  then  left 
her  ;  but  on  this  occasion  it  had  been  very  profuse.  She  was  restored  by  the  usual 
remedies.  Other  cases  are  reported.  In  one  of  these,  a  nun,  the  menses  ceased 
at  fifty-two  ;  at  the  age  of  sixty-two  they  reappeared  and  so  continued  regularly, 
until  she  was  last  seen  at  the  age  of  seventy-three.  In  another  instance  a  nun, 
aged  ninety,  had  regularly  menstruated  from  the  age  of  fifteen  to  fifty-two  years. 
The  menses  then  ceased,  but  reappeared  at  the  age  of  sixty,  without  pain,  and 
occurred  regularly  every  month  after  that  date.  Her  health  had  been  good  through¬ 
out. 


While  it  may  be  just  to  accept  these  cases  of  menstruation  prolonged 
much  beyond  the  average,  it  must  not  be  forgotten  that  discharges  of 
blood  from  the  vagina,  even  of  a  periodical  nature,  may  be  due  to 
disease  of  the  parts,  polypi,  malignant  disease,  etc. 

From  these  facts,  it  is  clear  that  it  is  impossible  to  fix  the  age  of  a 
woman  by  the  period  at  which  this  “  change  of  life  ”  occurs.  At  the 
best,  it  can  only  be  an  average  of  a  certain  number  of  instances.  This 
question  arose  in  Clark  v.  Tatom,  in  reference  to  the  identity  of  a  woman, 
through  whom  propert}^  was  claimed  by  the  husband. 


The  marriage  had  taken  place  in  1794  ;  the  parties  separated  in  1809  ;  and 
the  plaintiff’s  wife,  as  it  was  alleged,  died  in  1843,  when,  by  direction  of  the 
defendant,  the  age  of  fifty-five  was  put  upon  the  lid  of  the  coffin.  A  medical 
gentleman  who  attended  her  in  1841  deposed  that,  from  being  then  in  her  menstrual 
climacteric,  he  should  consider  her  not  to  have  been  more  than  fifty  at  that  time. 
He  stated  that  the  general  period  for  the  cessation  of  menstruation  was  forty-four  ; 
it  was  rarely  protracted  to  the  age  of  fifty.  On  this  assumption,  it  was  impossible 
that  the  deceased  could  have  been  the  plaintiff’s  wife,  because  at  the  time  of  the 
alleged  marriage  she  would  have  been  only  three  years  old.  Evidence  was  given 
to  show  that  the  deceased  woman  was  the  plaintiff’s  wife. 


Is  it  possible  for  a  Woman  to  become  pregnant  after  Menstruation 
has  Ceased  ?  It  is  commonly  asserted  and  believed  that,  after  the 
cessation  of  menstruation,  a  woman  is  sterile.  This  is  doubtless  the 
general  rule  ,  but  there  are  many  exceptions.  Pearson  communicated 
to  the  Lancet  the  case  of  a  lady  aged  forty-four,  who  up  to  September 
1836,  had  given  birth  to  nine  children.  After  this  the  menses  appeared 
only  slightly  at  the  regular  periods  until  July,  1838,  when  they  entirely 
ceased.  Owing  to  this,  she  supposed  that  she  was  not  liable  to  become 


An  amusing  illustration  of  the  ignorance  of  some  insurance  offices  will  be  found  in  thp, 
Lancet,  January  4th,  1902,  wherein  a  legal  firm  ask  where  a  lady  who  wished  tX  in  ured 
could  get  her  menopause  established  or  filed  !  '  e  in''ured 

Whitehead,  pp.  145  et  seq. 
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pregnant  ;  but  on  December  31st,  1839 — eighteen  months  after  the 
entire  cessation  of  the  menses — she  was  delivered  of  her  tenth  child. 
Hence  conception  must  have  taken  place  at  from  eight  to  nine  months 
after  the  final  cessation  of  the  discharge. 

Two  or  three  cases  are  known  of  women  marrying  after  the  meno¬ 
pause  and  giving  birth  to  a  child  at  or  about  the  age  of  forty-nine. 

The  Oldest  Recorded  Age  for  Pregnancy.  Numerous  instances  are 
on  record  of  females  advanced  in  life  bearing  children.  Duncan  concluded, 
from  his  researches,  that  the  great  majority  of  the  population  is  recruited 
from  women  under  forty,  but  that  the  mass  of  women  of  from  thirty  to 
forty  years  contribute  to  the  general  fertility  a  larger  proportional 
share  than  the  mass  of  women  from  twenty  to  thirty.  The  age  at  which 
women  cease  to  bear  children  is  usually  from  forty  to  fifty  years  ;  but 
as  they  may  menstruate,  so  they  may  conceive,  beyond  the  last  of  these 
periods.  Ruttel  observed  in  twelve  women  that  they  bore  their  last 
children  at  ages  varying  from  forty-five  to  fifty  years.  Ottinger  met  ' 
with  an  instance  of  a  woman  bearing  a  child  at  fifty  ;  Cederschjald  with 
another,  where  the  woman  was  fifty-three,  and  menstruation  still 
continued. 

Kennedy  records  a  case  in  which  a  woman  gave  birth  to  her  twenty- 
second  child  when  she  was  sixty-three  years  old,  after  which  she  still 
continued  to  menstruate. 

For  a  case  in  which  pregnancy  and  abortion  in  a  woman  of  fifty-six 
gave  rise  to  serious  trouble,  vide  2,  1903,  where  also  othei 

statistics  are  collected. 

In  giving  a  decision  in  such  cases,  the  law  is  bound  to  look  to  the 
anomalies  connected  with  the  exercise  of  the  generative  function  ;  and 
therefore  the  limited  experience  of  a  few  medical  witnesses,  casually 
taken,  can  hardly  be  expected  to  supply  satisfactory  answers  to  questions 
of  this  kind.  There  is  no  presumption  of  law  in  England  respecting  the 
presence  or  absence  of  child-bearing  power  at  any  period  of  life  ;  but 
each  case  is  judged  by  the  whole  of  the  circumstances  which  attend  it. 

The  oldest  authentic  case  of  pregnancy  in  England  occurred  in  a 
woman  who  was  born  on  September  7th,  1852,  as  certified  by  the  Registrar 
of  North  Bierley,  and  whose  child  was  born  on  April  19th,  iJOb.as 
certified  by  the  Registrar  of  Knottingley,  the  certificate  thus  making 
the  mother’s  age  to  be  53  years,  224  days. 


Legal  Cases  with  Reference  to  the  Limit  of  Age  for  Pregnancy. 

,  ■  was^esistwl'^rr the  ^roimiTthaL^iccord^ig^the  ba^smal 

beTH 

hetJfileljMi  yeaT ; 'and  this  it  was aUegech 

Ancient  records  were  searched,  and  the  claim .a  g  .  [ods  of  ]jfe  even 

menstruation  and  conception  had  >een  'no  which  a  healthy  woman  men- 

later  than  thisd  Capuron  quotes  another  child  was  born  when 

struated  until  she  had  passed  her  sixtieth  year,  and  her  last  child 

she  was  sixty  years  of  age.2  f  navment  out  of  court  of 

In  In  re  Widdow's  Trusts-  an  order  ™  Sw,  about  fifty-five 

two  sums  to  two  ladies  respectively.  One  of  the  ladies  was  a  wiao 


1  Capuron,  “  Med.  Leg.  des  Accouch.,”  p.  93. 

2  Op.  cit.,  p.  98. 

a  L.  R.  11  Eq.  408. 
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•  j.  r»c  tViT'^p  vears  and  ©iffht  months  old.  In 
years  of  age  ;  the  other,  a  sPm®  ^’w  b  i  ^  ]  subject  to  the  contingency  of  their 
both  cases  the  parties  were  entitled  absolutely,  j 

having  children.  +i,p  w;fe  was  aged  fifty-four  years 

rrr't-...,-.!, *— 

a  Widow  aged  flfty-aix  years  toee  “^ths^who  tod  only 

one  child  (bom  when  she  was  between  twenty -one  and  tw'e  y  nresumed 

X  had  lived  with  her  husband  for  twenty-four  years  until  his  death,  was  presumed 

40  bl7lT£w£nn™%eUlemen<’  the  Court  of  Appeal 

woman  from  a  restraint  on  anticipation  so  as  to  allow  her  to  deal  with 

estate  although  there  were  no  children  of  tlie  marriage  and  the  husband  was 

flftyXr  and  the  w  ife  fifty-live  years  of  age.  The  court  declmed  to  assume  that 

the  wife  was  past  child-bearing. 


General  Causes  of  Sterility 

(а)  In  the  Male.  Apart  from  impotence,  the  law  takes  no  cognisance 
of  sterility  in  the  male  :  as  a  medical  question  it  coidd  only  be  decided 
by  proving  by  microscopic  examination  that  spermatozoa  are  absent 
from  the  testicular  secretion  or,  if  present,  that  they  are  not  in  a  normal 
living  state.  Personal  abuse  is  alleged  as  a  cause,  but  this  is  extremely 
doubtful.  No  further  comments  are  necessary  from  a  medico-legal 
point  of  view. 

(б)  In  the  Female.  We  have  only  to  appeal  to  known  facts  amongst 
domestic  animals  and  amongst  wild  animals  kept  in  a  state  of  confinement 
to  be  certain  that  the  environment  and  nutrition  have  some  influence 
upon  conception  ;  many  infertile  animals  have  been  examined  after 
death  and  found  to  be  healthy  and  capable  of  bearing  progeny.  Again, 
in  human  beings  there  are  many  instances  of  women  who  have  been 
sterile  to  one  husband  and  fertile  to  another  without  any  suspicion  of 
the  fault  lying  with  the  husband,  or  rather,  without  any  proof  that 
such  was  the  case.  The  explanation  of  these  facts  is  obscure.  On  the 
one  hand,  disease  may  be  of  such  a  subtle  or  physiological  character 
that  the  ova  of  the  female  may  be  incapable  of  fertilisation  ;  on  the  other 
hand,  there  may  be  mechanical  impediments  to  the  proper  meeting  of 
sperm  and  ovum,  impediments  of  such  slight  character  as  to  be  overlooked 
on  autopsy.  For  a  few  further  remarks,  vide  “  Sterility  from  Disease.” 


Local  Causes  of  Sterility 

Congenital  Conditions 


In  the  male 


In  the  female 


^Absence  of  testicles, 
i  Absence  of  penis  (?). 

J  Maldevelopment  of  testicles, 
i  Disease  of  testicles  in  utero  (?). 

Misplacement  of  testicles  (?). 

^Malformations  of  penis,  epi-  and  hypospadias, 
r  Absence  of  ovaries. 

|  Absence  of  uterus. 

Maldevelopment  of  ovaries. 

I  Maldevelopment  of  uterus. 

L  Absent  vagina. 


1  9  Ch.  D.  388. 

2  [1901]  1  Ch.  570. 

3  W.  N.  (1883),  125 
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Acquired  Conditions 

"Complete  amputation  of  penis  (?). 
Excision  of  testicles. 

In  the  male  J  ^'^se  of  testicles. 

Accident  to  testicles. 

Atrophy  of  testicles  from  mumps,  etc. 
.Masturbation  and  spermatorrhoea. 

^Excision  of  ovaries. 

|  Disease  of  ovaries. 

In  the  female  J  ®x=isKm  °f  uterus- 
Disease  of  uterus. 

Occlusion  of  vagina  from  disease. 

.Disease  of  vagina. 


Congenital  Conditions  in  the  Male 

It  will  only  be  necessary  to  say  a  few  words  on  some  of  these 
conditions. 

Complete  absence  of  testicles  and  of  penis  are  theoretically  possible 
conditions,  but  no  record  seems  to  exist  of  a  case  in  which  the  fact  has 
been  of  any  medico-legal  interest  ;  and,  except  in  monstrosities,  such 
a  condition  must  be  of  most  extreme  rarity.  Of  maldevelopment  of  the 
testicles,  due  to  intra-uterine  disease,  the  same  remarks  may  be  made  ; 
a  case  is  quoted  under  “  Impotence,”  supra. 

Sterility  in  Relation  to  Monorchism  and  Cryptorchism.  In  some 
males  the  testicles  do  not  descend  into  the  scrotum  at  the  usual  period, 
but  one  or  both  may  remain  in  the  abdomen,  or  in  the  inguinal  canals, 
and  descend  some  time  after  birth  or  not  at  all  ;  or  one  may  be  found 
in  the  scrotum,  and  the  other  remain  during  life  in  the  abdomen.  Persons 
with  no  apparent  testicles  are  called  Cryptorchids ,  while  those  who 
have  only  one  testicle  apparent  are  called  Monorchids. 

When  one  testicle  only  has  descended,  there  is  no  ground,  cceteris 
paribus,  to  impute  sterility  :  the  descended  organ  has  been  found  healthy 
and  to  contain  spermatozoa,  while  the  retained  testicle  and  its  ducts 
have  in  some  cases  been  found  not  to  contain  spermatozoa. 

It  has  been  stated  that  in  all  cases  of  non-descent,  the  testicles  are 
congenitally  defective,  and  further,  that  the  persons,  although  capable 
of  sexual  intercourse,  are  incurably  sterile.  Hunter  thought  so.  Some 
cases  support  this  view,  for  spermatozoa  have  at  times  not  been  found 
in  an  undescended  testis.  But  it  is  now  known  that  a  cryptorchid  is 
not  ipso  facto  sterile.  Some  are  and  some  are  not  ;  and  the  question 
therefore  is  in  no  need  of  discussion  as  to  rules  or  principles.  Each 
case  must  be  determined  by  other  evidence  than  that  of  general  medical 
knowledge,  i.e.,  on  its  merits,  as  in  the  following  case 


"  W.  H.,  a  seaman,  cef.  34,  admitted  for  strangulated  hernia.  At  the  operation 
the  light  testicle  was  found  behind  the  loop  of  strangulated  gut  in  the  inguinal 
canal,  the  left  was  easily  felt  at  the  margin  of  the  external  ring  m  the  canal  ;  recovery 
was  rapid,  but  he  had  an  attack  of  orchitis.  The  earlier  history  is  as  follows: 
Since  childhood  has  always  enjoyed  excellent  health.  The  testicles  were  ne\  er 
at  any  time  in  the  scrotum,  and  of  this  he  never  seems  to  have  taken  any  particular 
notice.  He  is  now  thirty-four,  a  strong,  fully  developed  muscular  mam  Since 
puberty  has  had  full  sexual  power,  and  was  married  sixteen  years  ago  at  the  age 
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Of  eighteen  ,  «ve  chUdren  tan  *** =  ££ 

rP~d  sbtisjs:  f  j  r,,e  — :  eri;= 

to  him  and  her  children,  and  the  home  life  is  a  particularly  happy  one. 

As  a  physiological  fact,  the  organs  which  have  not  descended  are 
not  always  defective  in  structure  or  function.  The  facts  above  men¬ 
tioned  prove  that  there  is  no  reasonable  ground  for  pronouncing  a  man 
to  be  sterile,  merely  because  his  testicles  are  not  in  the  scrotum.  It,  wit 
a  non-descent  of  these  organs,  there  should.be  a  non -development  of  the 
other  external  organs,  and  this  is  accompanied  by  a  total  want  ot  the 
features  of  virility,  then  the  person  may  be  impotent  or  sterile  or  both. 
The  testicles  may,  in  such  a  case,  be  either  congenitally  absent  or 
physically  imperfect— a  fact  only  ascertainable  by  an  examination  o  t  le 
body  after  death.  On  the  other  hand,  in  cases  in  which  there  are  no 
external  marks  of  effeminacy,  or  other  grounds  for  suspecting  a  want 
of  procreative  power,  and  the  person  is  capable  of  sexual  intercourse, 
this  imperfection  does  not  offer  any  bar  to  marriage,  nor  is  it  a  sufficient 
ground  for  divorce.  It  wrould  not  justify  a  medical  man  in  denying 
the  paternity  of  a  child  on  a  question  of  affiliation,  bastardy,  or 
inheritance  ;  and  so  long  as  the  power  of  sexual  intercourse  existed,  it 
would  not  justify  him  in  pronouncing  the  person  to  be  incurably  sterile. 
The  capacity  for  sexual  intercourse  is  the  sole  fact  to  which  the  English 
law  looks  on  these  occasions. 


Epi-  and  Hypospadias.  These  terms  refer  to  malformations  of  the 
penis  of  such  a  nature  that  the  opening  of  the  urethra — through  which 
the  seminal  fluid  has  to  pass — is  not  situated  at  the  end  of  the  glans 
penis,  but  at  a  varying  distance  from  the  end,  either  on  the  dorsum 
(epispadias)  or  on  the  under  surface  (hypospadias)  of  the  penis.  Cases 
of  either  condition  are  by  no  means  infrequent.  Unless  the  condition 
is  associated  with  some  other  developmental  anomaly — absence  or  ill 
development  of  the  testicles — there  can  arise  no  question  of  absolute 
sterility,  for  the  seminal  fluid  is  in  itself  fertile.  The  question  is  whether, 
in  the  natural  act  of  copulation,  the  semen  will  be  placed  within  the 
vaginal  orifice,  and  so  have  an  opportunity  of  reaching  the  ovum  {vide 
‘‘  Artificial  Impregnation  ”).  It  is  reported  that  some  aboriginal  tribes 
have  recourse  to  artificial  hypospadism  as  a  means  of  allowing  unfruitful 
connection. 

The  power  to  have  fruitful  intercourse  will  in  either  case  depend 
on  the  situation  of  the  urethral  orifice. 

Where  the  urine  can  pass,  the  seminal  fluid  can  pass  ;  and  the  only 
question  is,  whether  the  intromission  can  be  such  as  that  the  misplaced 
orifice  should  come  in  contact  with  any  part  of  the  vagina.  This  must 
depend  on  the  situation  of  the  orifice.  Similar  remarks  apply  to  epispadias, 
these  malformations  are  sometimes  remediable  by  operation  •  but 
w  ether  remediable  or  not,  they  are  not,  in  any  circumstances,  to  be 
regarded  as  absolute  causes  of  sterility. 


Congenital  Conditions  in  the  Female 

<J.  T.1?®  congenital  conditions  enumerated  above  require  little  discussion 
Sterility  rarely  becomes  a  medical  question  in  contested  cases  of 
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legitimacy  ;  for  the  claim  on  the  part  of  a  person  to  be  the  offspring  of 
a  particular  woman,  unless  she  were  in  collusion  with  the  claimant  could 
only  be  made  after  her  death  ;  and  if  not  disproved  by  medical  evidence 
showing  that  the  woman  could  not  have  borne  children,  it  would  in 
geneial  be  easily  set  aside  by  circumstances.  If  the  uterus,  ovaries  or 
other  parts  were  congenitally  defective  or  absent,  or  if  there  were  external 
sexual  malformation,  accompanied  by  occlusion  or  obliteration  of  the 
vagina,  a  medical  witness  would  have  no  difficulty  in  saying  that  the 
woman  must  have  been  sterile.  A  mere  occlusion  of  the  vagina,  removable 
by  operation,  does  not  necessarily  indicate  sterility,  for  the  internal 
organs,  including  the  womb,  may  be  healthy  and  sound.  In  some 
instances,  the  ovaries  or  the  uterus  are  entirely  absent,  or  the  Fallopian 
tubes  are  obliterated — conditions  which  cannot  in  all  cases  be  deter¬ 
mined  during  life  ;  whilst  in  other  instances  these  organs  exist,  but  are 
defectively  developed. 

The  absence  of  a  womb,  and  the  absence  of  the  function  of  menstrua¬ 
tion,  do  not  necessarily  prevent  the  development  of  strong  sexual 
propensities,  although  there  is  of  course  incurable  sterility.  A  con¬ 
genital  absence  of  the  uterus  and  ovaries  is  not  inconsistent  with  a  full 
development  of  other  parts. 

A  woman,  ceL  40,  had  enjoyed  good  health  up  to  the  last  year  of  her  life.  On 
inspection  there  was  a  complete  absence  of  the  uterus  and  ovaries.  The  vagina 
was  normal,  terminating  in  a  cul  de  sac.  The  clitoris  was  well  developed,  together 
with  the  labia  and  mons  veneris.  The  breasts  were  large  and  plump.  The  whole 
aspect  attested  the  attributes  of  a  well-formed  woman. 

Some  of  these  deficiencies  can  be  detected  only  after  death. 

Some  of  the  external  physical  causes  of  sterility  in  a  woman  are 
removable  by  art.  Thus,  when  the  vagina  is  unnaturally  closed,  this 
condition  may  be  often  remedied  by  operation.  In  an  instance  of  this 
kind,  the  woman  subsequently  married  and  bore  a  child.  If  the  internal 
organs  are  in  their  normal  conditions,  the  slightest  aperture  will  suffice 
for  impregnation.  Penetration  is  not  necessary  ( vide  “  Signs  of  \  ir- 
ginity  ”).  Women  have  thus  been  known  to  conceive  in  circumstances 
which  appear  quite  adverse  to  the  possibility  of  conception  :  and  when 
they  have  arrived  at  the  full  time  it  has  been  found  necessary  to  make  a 
free  incision  into  the  parts  which  resisted  the  passage  of  the  child’s  head. 
A  remarkable  case  of  this  kind  is  quoted  in  the  1,  1910,  and 

there  are  many  others  of  a  similar  nature  on  record.  Sometimes  the 
external  passage  is  free,  but  the  congenital  occlusion  may  be  at  the 
mouth  of  the  uterus.  This  is  a  cause  of  sterility,  which,  however,  admits 
of  remedy  by  operation. 


Acquired  Conditions 

In  the  Male.  With  regard  to  penile  conditions,  the  question  is  one 
of  impotency  rather  than  of  sterility,  but  it  is  obvious  that  complete 
amputation  must  render  both  conditions  certain. 

With  regard  to  testicular  disease,  accident,  or  removal,  the  question 
is  more  complicated,  for  it  involves  two  separate  considerations  or 
perhaps  three.  First,  the  actual  formation  of  spermatozoa  ;  secondly, 
whether  they  are  formed  in  a  living  state  ;  and  thirdly,  whether 
they  can  escape  from  the  male  organ.  There  can  be  no  doubt  that 
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amputation  of  the  testicles  castration  ; 

animals  have  been  known  to  be  {  whose  testicles  had  been 

the  Prr  °f 'Ttfafih! 

hHtfe  afte/the  healing  of  the  wound.  It  must  be  assumed  that  the 
vesicute  seminales  contained  sufficient  semen  for  the  pm  pose. 

With  regard  to  disease,  it  is  by  no  means  easy  to  determine  what 
degree  of  it  will  render  a  man  sterile  ;  if  with  extreme  wasting  of  the 
testicles  or  very  extensive  disease,  sexual  desire  entirely  disappears 
there  can  be  little  doubt  of  sterility,  but  the  absence  of  desire  in  such 
circumstances  cannot  be  proved  by  medical  evidence  and  must  depend 
upon  the  statement  of  an  interested  party.  It  is  stated  to  have  bee 
proved  by  microscopical  examination  that  spermatic  secretion  ot  living 
spermatozoa  continues  even  when  only  a  small  part  of  the  gland  as 


remained  healthy. 

Stricture  of  the  urethra  need  not  be  considered,  for  where  urine 
can  pass  semen  can  do  so,  but  it  is  otherwise  when  the  spermatic  core  s 
are,  from  operation  or  disease,  blocked,  ligatured,  or  cut  in  any  pait  o 
their  course  ;  such  a  condition  renders  sterility  certain. 

It  is  alleged  that  excessive  personal  abuse  will  render  a  man  sterile  ; 
it  is  difficult  to  obtain  evidence  on  this  point,  but  the  statement  is 
incorrect,  though  a  condition  of  emotional  impotency  may  probably 
temporarily  arise  from  this  cause. 


In  the  Female.  This  subject  belongs  to  clinical  gynaecology  rather 
than  to  forensic  medicine,  and  little  needs  to  be  said  upon  it.  Cases 
are  recorded  from  time  to  time  in  which  women  have  borne  children 
even  after  double  ovariotomy.  Clinically  there  can  be  no  doubt  that 
the  diseases  enumerated  above  cause  an  incapability  on  the  part  of  a 
woman  of  having  living  children,  but  as  this  is  not  considered  sufficient 
ground  for  divorce,  it  never  comes  before  a  court  of  law  as  a  subject 
upon  which  medical  evidence  is  required  re  Sterility,  though  the  cause 
of  the  disease  may  do  so  (vide  “  Divorce  ”). 

Cases  have  occurred  of  pregnancy  in  women  the  subjects  of  bilateral 
ovarian  dermoid  tumours.  This  is  quite  comparable  to  local  disease 
of  the  testicles. 

An  absence  of  the  menstrual  function  (amenorrhoea)  has  been 
described  as  a  cause  of  sterility  ;  but  several  cases  have  been  reported 
which  show  that  women  who  have  never  menstruated,  or  in  whom  the 
discharge  has  appeared  and  has  ceased  for  many  years,  and  who  are 
otherwise  healthy  and  well  formed,  may  become  impregnated.  When, 
however,  the  absence  of  menstruation  depends  on  a  closure  of  the  mouth 
of  the  uterus,  or  other  physical  causes  of  the  like  nature,  there  will  of 
course  be  sterility.  If  in  other  respects  a  woman  is  well  formed,  she 
cannot  be  regarded  as  in  a  necessarily  incurable  condition. 

Women  who  have  not  menstruated  before  marriage  have  conceived 
immediately  after  their  marriage.  Instances  are  well  known  to  occur 
in  which  a  woman  has  not  menstruated  for  some  months  previous  to 
conception  and  thus  gestation  has  appeared  to  be  considerably  pro¬ 
tracted.  Hence  a  woman  may  conceive,  although  menstruation  has 
not  commenced,  and  although  it  may  have  commenced  and  afterwards 
ceased  (vide  ante,  under  “  Age  and  Sterility  ”). 
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There  is  a  popular  notion  that  women  during  menstruation  and 
lactation  are  sterile,  but  this  is  incorrect.  Well -developed  and  healthy 
women  remain  sometimes  married  for  years  without  having  children, 
then,  without  any  apparent  change  of  habit,  they  become  impregnated, 
even  after  a  barrenness  of  fifteen  or  twenty  years.  Any  diseased  con¬ 
dition  of  the  system  is  unfavourable  to  impregnation,  and  a  fortiori 
diseases  affecting  the  uterus  or  ovaries. 

For  the  effect  of  chronic  uterine  disease  on  fertility,  manuals  of 
gynaecology  must  be  consulted. 

On  the  whole,  the  physical  and  irremediable  causes  of  sterility  in 
the  female  are  not  so  apparent  as  in  the  male,  because  in  the  former 
the  generative  apparatus  is  placed  internally,  and  slight  changes  in  its 
various  parts,  sufficient  to  produce  permanent  sterility,  cannot  be 
determined  by  an  examination  during  life. 

The  whole  subject  is  one  in  which  it  is  extremely  important  to  note 
the  difference  between  fact  and  presumption.  Sterility  and  pregnancy 
are  facts  while  they  last,  but  to  state  that  sterility  must  be  permanent 
is  an  assumption  which  must  be  supported  by  strong  evidence  before 
it  can  be  accepted  as  a  fact. 


CHAPTER  II 


VIRGINITY  AND  DEFLORATION 


Signs  of  Virginity 

A  virgo  Intacta  was  once  defined  at  a  critical  moment  by  a  judge  as 
a  rara  avis,  and,  so  far  as  medical  evidence  is  concerned,  the  definition 
might  almost  stand,  for  though  many  conditions  have  been  found  in 
virgines  intact oe,  there  is  no  one  of  them  that  may  not  be  found  in  a 
woman  who  has  had  isolated  acts  of  connection,  or  even  habitual  con¬ 
nection,  provided  that  she  has  not  borne  a  child.  The  question  may 
assume  some  importance  in  divorce  cases  and  in  cases  where  the  chastity 
of  a  woman  is  involved.  The  following  are  the  points  usually  relied 
upon  to  establish  the  condition  of  virgo  intacta. 

The  Breasts.  These  in  young  adults  are  commonly  firm  and 
hemispherical,  the  nipples  small  and  surrounded  by  areolae  from  light 
pink  through  slightly  darker  shades  of  colour,  according  as  the  possessor 
is  blonde  or  brunette.  It  cannot  be  supposed  that  a  single  act  of  coitus 
will  alter  this,  and  occasionally  the  breasts  of  women  who  have  borne 
children  conform  to  the  above  description.  It  is,  therefore,  evident  that 
the  breasts  are  of  little  value  as  a  sign  of  virginity. 


The  Hymen.  This  is  practically  always  present  in  a  virgo  intacta  in 
some  form  or  other,  but  in  certain  cases,  rare  though  they  may  be,  it  is 
congenitally  absent.  The  hymen  may  be  intact,  but  this  does  not  prove 
non-intercourse,  because  women  have  been  known  to  conceive  with  the 
hymen  uninjured  ;  and  an  operation  for  a  division  of  this  membrane  has 
been  frequently  rendered  necessary  before  delivery  could  take  place. 

T-he  explanation  of  this  fact  lies  in  the  (1)  form,  (2)  structure  and 
consistency  of  the  hymen,  and  in  (3)  the  nature  of  the  opening  or  openings 
in  it.  hor  full  particulars,  works  on  gynaecology  must  be  consulted. 
Here  it  is  sufficient  to  state  that — 


(1)  The  form  may  be  circular  or  crescentic,  i.e.,  entirely  or  only 
partially  attached  to  the  whole  circumference  of  the  vulval  aperture. 

(2)  The  structure  and  consistency  may  be  that  of  firm  strongly 

resistant  connective  tissue  with  many  blood  vessels,  etc.,  or  that  of  a 

very  thin  elastic  yielding  membrane  with  scarcely  any  blood  vessels 
in  it). 


(,?)  °Pening  may  be  single  or  multiple,  like  a  colander  large  or 
small,  with  a  thin  or  thick  ring  of  tissue  round  it,  yielding  and  elastic  or 
firm  and  resistant.  Again,  the  hymen,  whateve’r' its  orijjiS^^ 


Von  Hofmann’s  Atlas,  E.  Tr.}  Figures  8  to 
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nature  and  extent,  may  be  destroyed  by  ulceration  as  a  result  of  inflamma¬ 
tion  or  by  accident.  When  the  membrane  has  been  thus  destroyed  by 
disease  or  other  causes,  or  when  it  is  congenitally  absent,  a  medical 
opinion,  based  on  the  condition  of  the  hymen,  must  be  more  or  less 
conjectural  ,  foi  one  intercourse  could  hardly  so  affect  the  capacity  of 
the  \  agina  as  to  render  the  fact  evident  through  life,  and  there  is  no 
other  datum  upon  which  an  opinion  could  be  based.  If  a  fairly  resistant 
hymen  with  small  opening  be  found  quite  intact,  there  is  a  fair  presump¬ 
tion  of  chastity  ;  if,  on  the  other  hand,  there  be  a  very  soft  and  resilient 
hymen  with  a  large  opening,  no  opinion  can  be  offered.  The  presence 
of  the  hymen  is  of  course  incompatible  with  the  assumption  that  the 
woman  has  borne  a  child. 

So  long  as  there  are  facts  which  show  that  women  have  actually 
conceived  with  the  hymen  still  in  its  normal  state,  it  is  inconsistent  to 
apply  the  term  virgo  Intacta  to  women  merely  because  this  membrane 
is  found  entire.  A  woman  may  assuredly  have  an  unruptured  hymen 
and  yet  not  be  a  virgo  Intacta.  This  can  be  decided  only  by  the  special 
circumstances  proved  in  each  case. 

Dixon  Mann  makes  the  following  observations  on  a  ruptured  hymen  : — 

“  The  hymen  may  be  ruptured  by  an  adequate  force  of  any  kind, 
apart  from  sexual  intercourse.  It  is  reported  to  have  given  way  from 
the  presence  of  blood-clots  during  menstruation,  from  ulceration 
following  diphtheria  or  other  diseases,  from  jumping,  riding  on  horseback, 
or  falls  on  a  hard  projection.  Masturbation  has  been  stated,  but  probably 
without  sufficient  grounds,  to  be  a  cause  of  rupture  of  the  hymen  ;  in 
the  majority  of  cases  of  habitual  masturbation,  the  hymen  will  be  found 
intact,  the  manipulations  being  limited  to  the  parts  anterior  to  it. 
Medical  examination  or  applications  may  cause  injury  to  the  hymen. 
Some  of  these  reasons  for  the  absence  of,  or  injury  to,  the  hymen  are 
quite  feasible,  others  are  far-fetched  ;  each  case  has  to  be  judged  on  its 
own  merits.” 

Several  cases  have  been  observed  in  which  little  girls  have  had  their 
perineum  torn  from  vagina  to  anus,  opening  the  whole  rectovaginal 
septum,  by  sliding  down  a  baluster  and  striking  the  flat  boss  on  the  top 
of  the  newel-post. 

The  Vagina.  In  girls  who  have  not  had  intercourse,  the  vaginal 
walls  are  rugose  and  firm.  This  is  true,  but  again  it  can  hardly  be 
supposed  that  one  act  will  so  stretch  them  as  to  deprive  them  of  tone 
and  rugae,  but  if  the  act  be  habitual  and,  a  fortiori,  if  parturition  has 
taken  place,  these  rugae  are  likely  to  have  disappeared.  lor  all  that 
the  sign  is  likely  to  fail  when  most  wanted,  for  in  habitual  connection 
there  is  likely  to  be  other  evidence. 

Fourchette  and  Perineum.  The  former  is  a  thin  posterior  edge  of 
the  margin  of  the  mucous  membrane,  the  latter  the  edge  of  t  le  s  vin, 
limiting  the  vaginal  orifice.  In  a  virgo  intacta,  both  of  them  are  dis¬ 
cernible  and  untouched.  The  fourchette  is  frequently  rupture  y  e 
first  connection.  The  relative  sizes  of  the  aperture  and  the  organ 
introduced  through  it,  together  with  the  degree  of  violence  of  introductio  , 
would  account  for  either  membrane  being  torn  or  remaining  intact. 
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Signs  of  Loss  of  Virginity 

Little  can  be  added  to  what  has  been  said  above  on  the  presence 
of  virginity.  In  cases  of  alleged  rape  ( vide  “  Rape  ”),  the  presence  of 
signs  of  violence,  tears,  signs  of  inflammation,  discharges,  are  all  of 
material  assistance,  but  these  are  quite  apart  from  the  abstract  question 
of  whether  or  not  the  person  in  question  is  a  virgo  intacta  or  not.  We 
can  only  say  that  the  absence  of  the  signs  mentioned  above  constitutes 
the  only  possible  chance  of  answering  the  question,  if  the  woman  be 
examined  at  a  time  when  signs  of  recent  defloration  have  had  time  to 
disappear. 


CHAPTER  III 


PREGNANCY 

The  Legal  Position  of  Pregnancy. 

The  Signs  of  Pregnancy. 

Superfoe  tation. 

The  Duration  of  Pregnancy. 

Iheie  are  several  reasons  for  which  a  medical  man  may  be  requested 
(  ic  cannot  be  ordered  ;  at  least  the  order  has  no  validity)  by  the  law 
to  examine  a  woman  to  determine  whether  she  be  pregnant,  viz.  : 

\\  heie  a  w  oman  convicted  of  capital  crime  alleges  that  she  is  pregnant. 
Succession  on  intestacy. 

To  assess  damages  in  a  seduction  case. 

He  may  also  find  it  necessary  in  private  practice  to  do  so — 

To  disprove  a  libel. 

To  suggest  the  advisability  of  a  marriage. 

For  many  other  purposes  in  his  practice. 

Y\  e  may  explain  some  of  the  legal  purposes  before  entering  upon 
the  details  of  the  evidence. 


LEGAL  CASES  IN  WHICH  THE  ESTABLISHMENT  OF 
PREGNANCY  IS  REQUIRED 

Sentence  of  Death  is  not  passed  on  Pregnant  Women 

In  England,  by  the  Sentence  of  Death  (Expectant  Mothers)  Act, 
1931,  sentence  of  death  cannot  be  passed  on  a  pregnant  woman.  The 
trial  jury,  without  being  re-sworn,  is  under  a  duty  to  determine  whether 
or  not  a  woman  convicted  of  murder  (or  of  any  other  crime  punishable 
by  death)  is  pregnant.  If  the  jury  finds,  upon  hearing  medical  evidence, 
that  the  woman  is  pregnant,  she  will  be  sentenced  to  penal  servitude 
for  life  instead  of  to  death.  The  woman  may  appeal  to  the  Court  of 
Criminal  Appeal  against  a  finding  that  she  is  not  pregnant.  The  ancient 
right  formerly  possessed  by  a  woman  to  move  in  arrest  of  execution  has 
been  abolished. 


Succession  on  Intestacy 

Prior  to  the  Administration  of  Estates  Act,  1925,  it  was  possible  for 
the  heir-at-law  to  obtain  a  wrrit  to  require  some  proof  of  the  statement 
made  by  a  widow  that  at  the  date  of  her  husband’s  death  she  was 
pregnant  ;  but  inasmuch  as  the  old  law  of  inheritance  has  been  abrogated 
by  the  newr  statute,  the  old  practice  has  ceased  to  be  of  importance. 
The  heir-at-law  has  been  abolished  by  the  said  Act. 
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Pregnancy  may  be  feigned  or  alleged,  and  it  is  a  medical  man  s  business 
to  be  able  to  detect  such  imposture.  A  woman  who  is  an  impostor 
usually  feigns  an  advanced  stage  of  pregnancy.  Although  she  may 
state  that  she  has  some  of  the  symptoms  depending  upon  pregnancy 
(and,  unless  she  has  already  borne  children,  she  will  not  even  be  able 
to  sustain  a  cross-examination  respecting  these),  yet  it  is  not  possible 
for  her  to  simulate  without  detection  a  distension  of  the  abdomen  or 
the  state  of  the  breasts.  If  she  submits  to  an  examination,  the  imposition 
must  be  detected  ;  if  she  refuses,  the  inference  will  be  that  she  is  an 
impostor.  Women  have  been  known  to  possess  the  power  of  giving 
apparent  prominence  to  the  abdomen,  and  even  of  simulating  the  move¬ 
ments  of  a  child  by  the  aid  of  the  abdominal  muscles.  By  placing  them 
under  the  influence  of  chloroform,  the  abdomen  at  once  collapses,  and 
the  imposture  is  detected.  These  cases  of  spurious  pregnancy  are 
sometimes  met  with  in  hysterical  females.  “  Phantom  tumours  ”  of  the 
abdomen  are  now  well  known  in  practice. 

That  pregnancy  may  take  place  from  intercourse  during  uncon¬ 
sciousness  on  the  woman’s  part,  or  after  rape,  i.e.,  involuntary  connection, 
is,  of  course,  possible. 

On  the  other  hand,  it  is  quite  possible  for  women  to  be  pregnant  and 
not  to  know  it.  It  is  hardly  necessary  for  examples  to  be  given,  for  such 
cases  are  the  every-day  experience  of  most  medical  men. 


A  woman,  thirty  years  of  age,  had  three  children,  aged  three,  four,  and  five. 
Her  three  pregnancies  and  confinements  had  been  perfectly  normal,  and  there 
was  no  history  of  any  gynaecological  complaint.  She  woke  one  morning  to  find 
the  sheets  soaked  with  a  clear  and  copious  vaginal  discharge,  and  twenty-four 
hours  later  she  was  delivered  of  a  living  child  weighing  about  five  and  a  half  pounds, 
labour  being  associated  with  the  expulsion  of  a  considerable  excess  of  amniotic 
fluid.  Inquiry  into  her  history  revealed  that  she  had  menstruated  regularly 
each  month  for  the  usual  number  of  days,  that  she  had  felt  no  movements,  nor  had 
she  suffered  from  any  malaise  or  digestive  disturbance.  The  larger  size  of  her 
abdomen  had  not  attracted  her  particular  attention,  since  previous  pregnancies 
had  left  the  walls  lax,  and  she  attributed  any  swelling  to  her  habitual  constipation. 
Her  breasts  had  shown  no  alteration  from  the  state  in  which  they  had  been  left 
by  previous  pregnancies.  A  physician  examined  the  patient  about  twenty  hours 
before  delivery,  and  he  found  a  uterus  enlarged  to  the  size  expected  at  about  five 
or  six  months,  with  very  exaggerated  ballottement  of  a  foetus,  no  movements  of 
which  could  be  felt,  nor  could  any  foetal  heart  sounds  be  heard. 

The  following  is  an  extreme  case  : — 


A  married  woman  who  had  not  had  a  child  for  nineteen  years  found  herself  as 
sheJ.t2lought’  getting  unusually  stout.  She  was  moving  about  with  her  family 
to  different  places.  At  last  her  size  alarmed  her,  and  she  thought  she  was  suffering 
from  dropsy  ;  she  consulted  a  physician,  who  informed  her  that  she  was  in  an 
advanced  state  of  pregnancy.  She  treated  this  opinion  with  great  contempt 
She  and  her  daughter  arrived  at  a  miserable  inn  ;  on  the  night  of  their  arrival  this 
lady  was  seized  with  the  pains  of  labour,  and  was  delivered  of  a  child.  She  had 
made  no  preparation  for  the  birth,  and  up  to  the  moment  when  she  was  seized  with 

she  wasPpregnant.had  ^  W‘th  aU  her  f°rmer  exPerience,  the  slightest  belief  that 

Instances  of  this  kind  are  important  in  reference  to  alleged  uncon¬ 
scious  delivery  in  the  cases  of  women  charged  with  infanticide.  At 
the  same  time,  many  of  the  cases  in  which  there  are  motives  for  pleading 
unconscious  intercourse  or  pregnancy  require  close  examination  :  tW 
will  frequently  be  found  to  be  quite  unworthy  of  belief.  ^ 
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Concealment  of  Pregnancy.  By  Scots  law,  if  a  woman  conceals 
her  pregnancy  during  the  whole  period  thereof,  and  if  the  child  of 
which  she  was  pregnant  be  found  dead,  or  is  missing,  she  is  guilty  of 
an  offence,  and  is  liable  to  prosecution.  The  evidence  which  is  relied 
on  for  conviction  is  clear  and  distinct  evidence  of  the  actual  delivery 
of  a  child.  This  is  usually  furnished  by  medical  witnesses.  Scots 
law,  by  making  the  concealment  of  pregnancy  in  the  circumstances 
above  mentioned,  an  offence,  proceeds  on  the  principle  that  every 
pregnant  woman  is  bound  to  make  preparations  for  the  safe  delivery 
of  a  child  ;  and  it  is  therefore  assumed  that  if  a  child  is  born 
clandestinely,  without  preparation,  and  is  found  dead  or  is  missing,  its 
death  is  owing  to  the  lack  of  such  preparation. 

Signs  of  Pregnancy  in  the  Dead.  There  is  no  special  case  in  law 
wherein  the  fact  of  pregnancy  requires  to  be  verified  after  the  death  of  a 
woman  ;  but  an  examination  may  be  necessary  to  determine  the 
identity  of  a  body,  or  to  rescue  the  reputation  of  a  woman  from  a 
charge  of  unchastity.  The  discovery  of  an  embryo  or  foetus  with  its 
membranes  in  the  uterus,  or  any  other  product  of  conception,  such  as 
a  hydatid  mole  or  lithopaedion,  would,  of  course,  at  once  solve  the 
question,  should  the  necessity  for  an  examination  occur ;  and  the 
practitioner  will  remember  that,  even  supposing  many  years  to  have 
elapsed  since  interment,  and  the  body  to  have  been  reduced  to  a  skele¬ 
ton,  still  if  the  foetus  had  reached  the  period  at  which  ossification  takes 
place,  traces  of  its  bones  may  be  found  amidst  the  bones  of  the  woman 
by  direct  observation  or  by  means  of  an  X-ray  examination  of  the 
material  taken  from  the  pelvis.  In  examining  the  body  of  a  woman 
long  after  death  for  the  purpose  of  determining  whether  she  was  or 
was  not  pregnant  at  the  time  of  death,  it  may  be  borne  in  mind  that 
the  unimpregnated  uterus  undergoes  decomposition  much  more  slowly 
than  other  soft  organs. 

In  the  case  of  a  woman  who  had  been  missing  for  a  period  of  nine  months  — 
whose  body  was  found  in  the  soil  of  a  privy,  so  decomposed  that  the  bones  separated 
from  the  soft  parts — the  uterus  was  of  a  reddish  colour,  hard  when  felt,  and  its 
substance  firm  when  cut.  The  fact  was  of  importance.  It  was  alleged  that  the 
deceased  was  pregnant  by  a  young  man,  and  that  in  order  to  conceal  her  condition 
he  had  murdered  her.  From  the  state  of  the  uterus,  it  could  be  affirmed  that  this 
organ  was  in  its  virgin  condition,  and  that  the  deceased  was  not  pregnant  at  the 
time  of  her  death. 

It  may  happen  that  the  appearances  in  the  uterus  are  sufficient 
to  create  a  strong  suspicion  that  the  woman  had  been  pregnant,  but 
the  ovum,  embryo,  or  foetus  may  have  been  expelled  ;  in  such  cases  a 
microscopic  examination  of  the  uterus,  ovary,  etc.,  may  show  the 
presence  of  certain  of  the  products  of  conception  or  a  condition  of  the 
mucous  membranes  and  muscular  tissues  indicating  the  fact  of 
pregnancy. 

In  cases  of  recent  pregnancy  the  site  of  the  placenta  ma}  atioic 
valuable  evidence. 

MEDICAL  EVIDENCE  OF  PREGNANCY 

The  signs  of  pregnancy  from  a  medical  point  of  view  are  commonly 
divided  into  the  presumptive  or  probable  and  the  certain,  and  possibly 
this  is  the  best  way  to  consider  them.  For  further  details  text-books  on 
midwifery  should  be  consulted. 
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Presumptive  or  Probable  Signs  of  Pregnancy  Cessation^, of^Men- 

have  menstruated  during  pregnancy  (see  cas  ,  p.  ) 
menstruation  is  possible  during  the  first  three  months  f 
but  true  menstruation  appears  to  be  impossible  after  that  period 
owing  to  the  fusion  of  the  decidua  vera  and  the  decidua  caP8"^w. 
Bleeding  at  later  periods  is  probably  due  to  other  causes.  Ag :  > 

either  menstruation  or  its  suppression  may  be  feigned,  for  in  e 
case  the  woman  probably  has  strong  motives  for  asserting  that  which 
is  not.  To  discuss  the  numerous  conditions  besides  pregnancy  which 
may  cause  the  menses  to  cease  would  be  out  of  place  here,  but  will  be 
found  in  any  standard  work  on  midwifery  or  gynaecology . 


Morning  Sickness,  although  a  frequent  phenomenon  in  the  early 
stages  of  pregnancy,  is  so  frequently  caused  by  other  conditions 
(alcohol,  for  example)  that  it  may  be  dismissed  without  further  notice. 


Changes  in  the  Breasts.  These  need  not  be  described  in  full,  nor 
criticised  ;  they  essentially  consist  in  increased  growth  with  increased 
physiological  activity.  There  are  pigmentary  changes  consisting  of  a 
darkening  in  the  colour  around  the  nipple  about  the  second  month,  and 
in  and  around  the  areola  a  number  of  raised  spots  known  as  Montgomery  s 
tubercules  make  their  appearance.  Colostrum  is  found,  about  the 
third  month.  The  nipple  increases  in  size  and  darkens  in  colour,  and 
about  the  fifth  month  the  formation  of  a  secondary  areola  may  be 
observed.  Secretion  of  milk  may  occur  in  the  non -pregnant  female  and 
has  been  known  to  occur  in  children  and  in  males. 


Progressive  Enlargement  of  the  Abdomen.  This,  like  the  foregoing, 
is  prima  facie  suggestive  of  pregnancy,  but  may  be  due  to  other  causes. 
It  is  sufficient  to  say  that  any  well-educated  medical  man  could  hardly 
fail  to  differentiate  a  pregnant  uterus  from  other  causes  of  a  prominent 
abdomen,  especially  if  an  anaesthetic  were  given  before  examination. 
At  the  same  time  it  must  be  admitted  that  mistakes  have  been  made 
in  clinical  practice,  so  that  care  is  needed  in  the  differential  diagnosis. 

Quickening .  Quickening  is  the  name  applied  to  the  peculiar  sensa¬ 
tions  experienced  by  a  woman  about  the  fourth  month  of  pregnancy. 
The  symptoms  are  popularly  ascribed  to  the  first  perception  of  the 
movements  of  the  foetus,  which  occur  when  the  womb  begins  to  rise 
out  of  the  pelvis  ;  and  to  these  movements,  as  well  as  to  a  change  of 
position  in  the  womb,  the  sensation  is  probably  due.  The  movements 
of  the  foetus  are,  perceptible  to  the  mother  before  they  are  made  evident 
by  an  external  examination. 

In  olden  days  quickening  was  legally  important,  because  the  law' 
demanded  proof  that  a  woman  was  “  quick  with  child.”  This  is  no 
longer  the  case,  and  wre  need  only  mention  here  that  the  period  at 
which  it  occurs  is  very  variable  in  a  genuine  pregnancy,  and  that  worn  n 

practise  much  self-deception  about  its  occurrence  in  cases  of  spurious 
pregnancy.  1 
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Vaginal  Softening ,  discolouration  and  pulsation  are  constantly  found 
in  the  early  months  of  pregnancy. 

Softening  of  the  Os  is  a  constant  feature  in  pregnancy,  as  is  a  progressive 
softening  of  the  cervix  or  of  the  lower  part  of  the  body  of  the  uterus  which 
is  detectable  by  bi-manual  examination  about  the  eighth  to  tenth  week 
when  the  uterus  is  beginning  to  rise  out  of  the  pelvis.  This  forms  the 
basis  of  Hegar’s  sign. 

Uterine  Souffle.  A  blowing  sound  heard  just  over  the  pubes,  by 
means  of  the  stethoscope  ;  it  is  constant  in  pregnancy,  but  is  also 
heard  in  other  conditions.  It  is  synchronous  with  the  maternal  pulse. 

Ballottement.  A  useful  test  for  pregnancy  is  the  shock  perceptible 
to  the  finger  on  giving  a  sudden  impulse  to  the  child  through  the  neck 
of  the  uterus.  The  child  floating  in  the  liquor  amnii  is  driven  by  the 
impulse  against  the  other  side  of  the  uterus,  and  it  is  this  blow  against 
the  womb  that  is  perceptible  to  the  hand  placed  on  the  abdomen. 

Rhythmical  Contractions  and  Relaxations  of  the  Uterus.  These  are 
not  always  perceptible,  but  when  felt  are  strongly  suggestive  of  preg¬ 
nancy.  It  is  seldom  that  five  or  ten  minutes  elapse  without  these  con¬ 
tractions  being  perceptible  to  the  hand  resting  on  the  abdomen.  At 
one  time  a  tumour  is  plainly  defined,  more  or  less  firm,  and  resisting  ; 
in  a  short  time  this  becomes  flabby,  and  sometimes  not  to  be  found  : 
again  the  uterus  contracts,  and  the  tumour  becomes,  as  apparent  as 
before.  They  sometimes  occur  in  soft  fibroid  tumours. 

Certain  Signs  of  Pregnancy.  These  are  all  characteristic  of  the  latter 
half  of  pregnancy. 

Movements  of  the  Child.  These  are  not  always  to  be  appreciated, 
but  they  cannot,  when  they  occur,  be  mistaken  for  anything  else, 
and  are  indisputable  evidence  of  a  child,  living  at  the  time  of  examina¬ 
tion. 


Recognition  of  the  Foetal  Parts  by  abdominal  palpation  renders  the 
diagnosis  certain. 

Sounds  of  the  Foetal  Heart.  By  the  application  of  the  ear  or  a 
stethoscope  to  the  abdomen,  at  or  about  the  fifth  month  of  pregnancy 
(rarely  earlier),  the  pulsations  of  the  foetal  heart  may  be  recognised 
and  counted.  These  pulsations  are  not  synchronous  with  those  of  the 
arteries  of  the  mother  ;  they  are  much  more  rapid,  and  thus  with  care 
it  is  impossible  to  mistake  them.  Their  frequency  is  in  an  in\  erse 
ratio  to  the  state  of  gestation,  being  usually  160  at  the  fifth,  and  120 
at  the  ninth  month.  Rarely,  however,  the  foetal  pulse  may  descend  to 
80  or  even  60  beats  per  minute.  This  sign,  when  present,  not  on  y 
establishes  the  fact  of  pregnancy  beyond  all  dispute,  but  shows  that 
the  child  is  living.  The  sound  of  the  foetal  heart  is,  however,  not  always 
perceptible  :  when  the  child  is  dead,  of  course  it  will  not  be  met  with  ; 
but  its  absence  is  no  proof  of  the  death  of  the  child,  because  t  e  earin0 
of  the  pulsations  by  an  examiner  will  depend  very  much  upon  the 
position  of  the  child’s  body,  the  quantity  of  liquor  amnii,  and  other 
circumstances.  Thus  the  sounds  may  be  distinctly  heard  at  onetime, 
and  not  at  another  :  they  may  be  absent  for  a  week  or  fortnight,  a 
then  will  reappear:  so  that,  although  their  presence 
strongest  affirmative  evidence,  their  absence  furnishes  uncertain  neg 
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evidence  :  and  several  examinations  should  be  made  in  |he  latter 
before  an  opinion  is  formed.  The  reason  why  the  BOunds  f  the  fet<U 
heart  are  not  always  perceived  is  owing  not  only  to  cha  g 
position  of  the  child,  but  to  the  vibrations  having  to  traverse  the  liqi 
amnii  and  the  soft  layers  of  the  walls  of  the  abdomen.  The  presence  o 
much  fat  in  these  layers  intercepts  them.  The  point  where  the  sounds 
can  be  most  readily  perceived  is  commonly  in  the  centre  of  a  line  drawn 
from  the  navel  to  the  anterior  superior  spinous  process  of  the  ilium  on 


either  side — perhaps  most  commonly  on  the  left. 

As  all  certain  signs  refer  to  an  advanced  stage,  a  witness  may  be 
asked,  What  are  the  unequivocal  indications  of  pregnancy  before  the 
fifth  and  sixth  months  ?  The  answer  to  this  question  is  of  little  moment 
to  a  medical  jurist,  since  he  is  rarely  required  to  give  an  opinion  at  so 
early  a  period.  In  all  legal  cases,  when  pregnancy  is  alleged  or  sus¬ 
pected,  it  is  the  practice  for  a  judge  or  magistrate,  on  a  representation 
being  made  by  a  medical  witness,  to  postpone  the  decision  one,  two, 
or  three  months,  according  to  the  time  required  for  obtaining  certain 
evidence.  The  most  experienced  practitioners  agree  that  before  the 
sixth  month  the  changes  in  the  neck  and  mouth  of  the  uterus  are  of 
themselves  too  uncertain  to  enable  an  examiner  to  form  a  certain 
opinion  from  one  examination  only  ;  and,  a  fortiori,  it  is  impossible 
to  trust  to  external  signs  alone.  A  skilled  gynecologist  may  be  able, 
even  by  the  end  of  the  second  month,  to  give  a  decided  opinion  one 
way  or  the  other,  if  he  have  repeated  opportunities  for  examination  at 
intervals  ;  but  as  most  practitioners  do  not  belong  to  this  class,  it  is 
well  to  state  plainly  that  only  a  problematical  opinion  can  be  given, 
and  to  ask  for  an  adjournment  of  the  case. 


The  x-ray  Diagnosis  of  Pregnancy.  Under  favourable  conditions  the 
presence  of  a  foetus  may  be  diagnosed  by  X-ray  examination  as  early  as 
the  middle  of  the  fourth  month,  and  each  succeeding  week  renders  the 
diagnosis  more  certain  and  easy.  The  rays  are  also  valuable  in  the 
diagnosis  of  plural  pregnancy,  malformations  of  the  foetus  and  death 
of  the  foetus. 


Biological  Tests  for  Pregnancy.  In  the  female  subject  certain 
hormones  are  normally  excreted  in  the  urine  during  the  whole  period 
of  sexual  maturity.  During  pregnancy  the  excretion  of  these  substances 
is  enormously  increased,  and  their  identification  in  the  urine  of  the 
subject  has  been  used  for  the  diagnosis  of  pregnancy. 

The  hormones  are  cestrin,  or  the  female  sex  hormone,  and  the 
gonadotropic  hormones  normally  secreted  by  the  pituitary  gland. 
I  he  onset  of  gestat  ion  is  associated  with  an  immediate  and  marked 
increase  in  the  elimination  of  the  gonadotropic  hormones,  whereas 
the  excretion  of  mstrin  rises  comparatively  slowly.  Hence  the  method 
of  choice  in  the  diagnosis  of  pregnancy  is  dependent  upon  the  detection 
ot  the  gonad  stimulating  hormones. 

Three  methods  are  in  use  :  The  Aschheim-Zondek  Test,  The  Friedman 
Lest,  and  the  Aenopus  Test. 


The  Aschheim-Zondek  Test.  In  this  test  immature  female  mice 
le  injected  with  the  morning  urine  of  the  patient.  After  100  hours 
the  animals  are  killed  and  the  ovaries  examined.  In  a  positive  case 
the  ovaries  are  enlarged  and  show  evidence  of  blood  spots  to  the  naked 
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»7to  Mperrdcent.t0  <liffere"‘  0b8erVer8’  this  test  has  a  reliability  of 

The  Friedman  Test.  This  is  a  modification  of  the  above  test 
and  has  about  the  same  reliability.  It  is  rather  more  simple  one 
intravenous  injection  of  10  c.c.  of  the  morning  urine  being  made  into 
the  ear  vein  of  an  immature  female  rabbit.  Ordinarily  the  ovaries 
of  an  isolated  unmated  rabbit  contain  no  corpora  lutea  or  hsemorrhagic 
spots,  since  the  rabbit  does  not  ovulate  spontaneously  but  only  after 

tT  .%•  ^  7Tu10U  °f  thG  Urine  °f  a  PreSnant  woman  stimulates 

the  activity  of  the  ovary,  and  corpora  lutea  and  hsemorrhagic  spots 

can  be  observed  within  twenty-four  to  thirty-six  hours. 

The  Xenopus  Test.  Prepared  urine  from  the  suspected  case  is 
injected  into  xenopus  laevis,  an  Afiican  species  of  toad.  This  appears 
to  be  a  rapid  and  satisfactory  test,  in  circumstances  in  which  the  toads 
can  be  kept  under  proper  conditions.  If  pregnancy  is  present  the 
animal  ovulates  very  rapidly  and  no  killing  is  necessary.1.  2 

These  serological  tests  are  available  within  about  twelve  to  fifteen 
days  of  impregnation  and  form  a  valuable  aid  to  the  diagnosis  of  preg¬ 
nancy  at  an  early  stage.  The  test  remains  positive  until  some  days 
after  the  termination  of  pregnancy  or  of  the  death  of  the  foetus.  It  is 
positive  in  chorio-epithelioma  and  in  hydatid  mole. 


THE  DURATION  OF  PREGNANCY 

This  will  be  discussed  under  three  headings  : — 

1.  What  is  the  average  period  of  gestation  ? 

2.  To  what  extent  can  this  period  be  shortened  and  yet  a  viable 
child  be  born  ? 

3.  To  what  extent  can  gestation  be  prolonged  ? 

Before  discussing  these  in  full  it  is  well  to  refer  briefly  to  the  unusual 
forms  of  pregnancy  known  as  super  fecundation  and  superfoetation. 

Superfecundation  is  the  fertilising  by  separate  acts  of  coitus  of  two 
ova  which  have  escaped  at  the  same  act  of  ovulation ;  the  possibility 
of  such  an  occurrence  is  admitted  by  most  authorities. 

Superfoetation  is  the  fertilising  of  two  ova  which  have  escaped  at 
different  acts  of  ovulation.  Up  to  the  third  month,  when  the  decidua 
vera  unites  with  the  decidua  reflexa,  we  must  admit  that  it  is  a  physical 
possibility  for  spermatozoa  to  reach  a  second  ovum,  but  the  doubt 
is  whether  ovulation  is  suspended  so  soon  as  one  ovum  is  impregnated, 
i.e.,  during  the  whole  time  of  pregnancy.  Authorities  are  much  divided 
on  the  subject,  but  there  is  a  general  disbelief  in  the  possibility  of  super- 
fcetation.  Cases  in  which  a  second  child  has  been  born  a  considerable 
time  after  the  first  are  usually  explained  on  the  assumption  that  there 
has  been  a  twin  pregnancy,  in  which  the  second  child  has  been  abnormally 
slow  in  development  and  has  lagged  behind  the  first.  After  the  birth 
of  the  first  child  the  second  then  obtains  its  proper  nourishment 
and  becomes  fully  developed  in  a  month  or  two  and  is  born  a  full-time 
child.  Difference  in  development  of  un  ovular  twins  is  common.  Cases 

1  Elkan,  E.  R.,  Brit.  Med.  Journ.,  2  :  1253  (Dec.  17th,  1938). 

2  Crew,  F.  A.  E.,  Ibid.,  1  :  766-770  (April  15th,  1939). 
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have  been  published,  however,  which  support  the  view  that  super- 

floatation  can  actually  take  place.  ’  _  ..  .  .  . 

The  following  appears  to  be  a  case  wherein  a  medica  opinion  1  g 

be  required  respecting  this  alleged  phenomenon. 

4  married  woman,  six  months  after  the  absence  or  death  of  her  husband,  gives 
birth  to  an  apparently  mature  child,  which  dies  :  three  months  afterwards  and 
nine  months  after  the  absence  or  death  of  her  husband,  she  may  allege  that  she 
has  given  birth  to  another  child,  also  mature. 

A  question  may  arise,  whether  two  mature  children  could  be  so 
born  that  the  birth  of  one  should  follow  three  months  after  the  birth 
of  the  'other  ;  or  whether  this  might  not  be  a  case,  by  no  means  un¬ 
common,  of  twin-children— the  one  being  born  prematurely,  and  the 
other  at  the  full  period. 

The  consensus  of  medical  opinion  is  that  such  a  case  is  possible. 
Admitting  that  both  the  children  when  born  were  mature,  and 
therefore  that  it  was  a  case  of  superfoetation,  the  first  delivery  must 
have  taken  place  in  the  presence  of  witnesses ;  it  would  then  have  been 
known  whether  another  child  remained  in  the  womb  or  not.  If  the  two 
children  were  born  within  the  common  period  of  gestation  after  the 
absence  or  death  of  the  husband,  then  their  legitimacy  would  be  pre¬ 
sumed,  until  the  fact  of  non-access  was  clearly  established.  The  mere 
circumstance  of  their  being  apparently  mature,  and  born  at  different 
periods,  would  per  se  furnish  no  evidence  of  their  illegitimacy.  On 
the  other  hand,  if  one  or  both  of  them  were  born  out  of  the  ordinary 
period,  then,  according  to  the  evidence  given,  they  might  or  might 
not  be  pronounced  illegitimate.  The  law  appears  to  have  no  sort  of 
cognisance  of  the  subject  of  superfoetation,  as  such  :  it  appears  to 
be  merged  in  the  question  of  protracted  gestation. 

Cases  of  different  coloured  children  in  the  same  pregnancy,  by 
different  coloured  fathers,  prove  the  possibility  of  superfecundation. 

Maury4  describes  a  case  in  which  a  well-formed  foetus  347  mm. 
long  was  found  in  the  uterus  and  another  foetus,  11  mm.  long,  in  the 
Fallopian  tube.  There  were  two  corpora  lutea  at  different  stages  of 
development,  one  in  each  ovary.  Maury  suggests  that  impregnation 
of  two  ova  liberated  at  different  times  had  taken  place,  for  there  was 
nothing  to  indicate  that  the  smaller  foetus  had  been  abnormally  developed. 
Its  age  (six  weeks  approximately)  corresponded  with  the  corpus  in  the 
left  ovaiy,  and  the  age  of  the  other  (thirteen  to  fourteen  weeks)  corre¬ 
sponded  with  the  age  of  the  right  corpus  luteum. 
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The  Average  Period  of  Gestation 

As  a  matter  of  fact,  this  is  of  little  medico-legal  interest,  for  in  cases 
ol  dispute  the  question  is  not  what  is  the  average,  but  what  is  the  possible 
duration  of  pregnancy.  It  is,  however,  well  to  state  the  generally 
accepted  opinion,  and  to  consider  briefly  the  causes  of  difficulty  in 
accepting  a  fixed  period. 

The  usually  accepted  average  is  280  days,  which  is  the  period  allowed 
in  ordinary  clinical  tables  provided  for  medical  use. 

Lhe  difficulties  in  the  way  of  exact  determination  are  first  and  fore¬ 
most  the  impossibility  of  fixing  the  exact  moment  of  impregnation. 
Ovulation  occurs  in  woman  usually  about  14  days  before  the  onset  of 
the  ensuing  menstrual  period,  but  it  is  subject  to  many  influences,  and 
there  are  cases  where  it  has  seemingly  occurred  on  almost  any  day  in  the 
intermenstrual  cycle.  It  is  generally  accepted  that  the  ovum  has  a  very 
short  life  and  probably  does  not  survive  more  than  24  hours  after  ovulation 
unless  it  is  fertilised.  We  have  no  means  of  knowing  the  exact  moment  of 
the  union  of  the  ovum  and  spermatozoon  which  is  the  beginning  of  preg¬ 
nancy,  but  there  is  every  reason  to  believe  that  the  life  of  the  effective  sperm 
in  the  maternal  passages  is  very  short,  probably  less  than  thirty  hours.1 

It  is  generally  supposed  that  parturition  occurs  at  some  anniversary 
of  the  menstrual  period.  Numerous  facts  tend  to  show  that,  notwith¬ 
standing  the  suppression  of  the  menses,  there  is  activity  of  the  uterine 
system  at  what  would  have  been,  in  the  unimpregnated  state,  the  men¬ 
strual  period,  and  there  is  reason  to  believe  that  abortion  takes  place  more 
readily  at  these  than  at  other  periods.  Many  observers  consider  that  the 
duration  of  pregnancy  is  a  multiple  of  the  menstrual  period  ;  and  that 
in  the  majority  of  women  parturition  will  occur  at  what  would  have  been 
the  tenth  menstrual  period,  or  forty  weeks  from  the  date  of  intercourse 
and  supposed  conception.  Labour  usually  starts  about  280  days  from 
the  first  day  of  the  last  menstrual  period,  so  that  the  actual  period  of 
gestation  is  about  270  days  or  less. 

There  is  no  reason  to  believe  that  the  sex  of  a  child  has  any  direct 
influence  on  the  length  of  pregnancy.  It  has  been  stated  that  gesta¬ 
tion  is  somewhat  longer  with  male  than  with  female  children  ;  and 
evidence  of  this  kind  was  tendered  in  the  Gardner  Peerage  case. 

Watts  Eden  discusses  the  question  of  the  duration  of  pregnancy  at 
considerable  length  in  the  Transactions  of  the  Medico-Legal  Society, 
Vo!.  17,  and  the  related  subject  of  ovulation  is  fully  considered  in  the 
publications  referred  to  below.23 *,4’5 


To  what  Extent  can  Pregnancy  be  Shortened  and  yet  a  Viable 

Child  be  Born  ? 

We  here  enter  upon  a  subject  which  may  be  of  the  greatest  importance, 
and  upon  which  well-authenticated  cases  are  practically  the  only  means 


1  Moencb  G.  L.,  Amer.  Jour.  Obstet.  cl’  Gynac.,  38  :  163  ( 1 030). 

*  Allen,  Journ.  Amer.  Med.  A*s.,  1030,  p.  1080  ;  Shaw >B.M.J.,  V^s*' 

^  Dickinson,  R.  L.,  An  ensemble  on  ovulation ,  Journ.  Conftwejjwn,  3  '  . Jmore  1936. 

4  Hart  man,  C.  G.,  Time  of  ovulation  in  women,  \\  illiams  \\  ilkins  &  Go., 

8  Zeigler,  S.  L.,  Fertility  in  Women,  Wm.  Heinemann,  London,  • 
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of  deciding.  Their  evidence  must  be  fully  considered  Great  mistakes 
hive  arisen  in  the  calculation  of  the  period  by  the  use  of  the  word  month 
some  intending  by  this  a  lunar  and  others  a  calendar  month.  Nine 
^"thTwU  be  equal  to  252  days,  while  the  average  of  nme 
calendar  months  would  be  274  days,  and  would  vary  from  273  to  > 
days— the  period  varying  according  to  the  particular  mon  is  • 

over  which  the  pregnancy  might  extend.  To  prevent  mistakes,  oi  that 
misunderstanding  of  evidence  which  has  so  frequently  arisen  it  would  be 
advisable  that  medical  witnesses  should  always  express  the  period  ot 
gestation  in  weeks  or  days,  concerning  which  there  can  be  no  misunder¬ 
standing  :  it  would  be  proper  also  to  adopt  the  plan  of  always  commencing 
the  calculation  from  the  end  of  the  last  menstrual  period, rather  than  from 
two  weeks  later.  The  latter  rule  is  often  followed,  and  this  is  another 

cause  of  confusion. 


Premature  Births.  Short  Periods  of  Gestation.  We  may  regard 
all  births  before  thirty-eight  weeks  as  premature,  and  all  those  which 
occur  after  the  fortieth  week  as  protracted  cases  ;  and  one  great  point 
for  a  medical  witness  to  determine  is,  whether  the  characters  presented 
by  a  child  correspond  to  those  which  it  should  present  if  its  period  of 
gestation  is  of  the  alleged  length.  When  the  birth  is  premature,  this 
sort  of  corroborative  evidence  may  sometimes  be  obtained  ;  because, 
assuming  that  there  has  been  no  access  between  the  parties  before  mar¬ 
riage,  children  born  at  the  fifth  or  sixth  month  after  marriage  cannot, 
if  the  offspring  of  the  husband,  present  the  characters  of  those  born  at 
the  full  period.  It  is  not  equally  so  with  protracted  births,  for  children 
are  not  necessarily  more  developed  in  protracted  cases  than  they  are  in 
those  which  occur  at  the  usual  period.  They  may,  however,  and  probably 
do  grow  during  the  whole  period  of  intra-uterine  life,  for  obstetricians 
have  found  that  on  an  average  children  born  after  280  days  are  heavier 
than  those  born  before  280  days  and  are  more  apt  to  cause  difficulties 
during  parturition. 

For  an  account  of  the  features  exhibited  by  children  at  different 
uterine  ages,  see  “  Age,”  Vol.  I.,  page  125. 


In  judging  from  marks  of  development  on  the  body  of  a  child,  we 
must  make  full  allowance  for  the  exceptions  to  which  they  are  liable. 
The  nearer  the  supposed  premature  delivery  approaches  to  the  full 
period  of  gestation,  the  more  difficult  will  be  the  formation  of  an  opinion  ; 
and  if  this  opinion  is  to  be  of  much  scientific  value  it  must  be  based  on  a 
seiies  of  X-ray  photographs  of  the  child  to  show  the  number,  position  and 
size  of  the  centres  of  ossification  of  the  bones.  Thus,  a  child  born  at  the 
eighth  month  may  be  the  offspring  of  the  husband— at  the  ninth  month 
of  an  adulterer  ;  but  medical  facts  could  not  enable  a  witness  to  draw  an  v 
distinction.  It  is  here  that  moral  proofs  are  necessary,  for  without  these 
t  he  egitnnacy  of  a  child  in  such  a  case  could  not  be  successfully  disputed. 
VAith  respect  to  twin-children  it  is  not  unusual  to  observe  considerable 
differences  in  age  and  height,  especially  when  they  are  delivered  from  a 
single  ovum.  Cases  have  been  recorded  in  which  the  respective  weights 

and  so  OT"  ^  2  lb”  5  lb‘  and  3  lb-  6  oz.,  4  lb.  and  H lb * 


The  fact  that  a  child  has  had  the  strength  to  survive  its  birth  for  a 
i  am  period  has  been  supposed  to  furnish  additional  evidence  of 

urn  i  »•«  . _ 
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maturity  ,  lor  it  is  well  known  that  under  a  certain  age  children  are 
not  born  living,  or,  if  living,  they  speedily  die. 

Viability.  According  to  English  law,  it  is  not  necessary  that  a  child, 
when  born,  should  be  capable  of  living,  or  viable,  in  order  "that  it  should 
acquire  civil  rights.  Thus  it  may  be  born  at  an  early  period  of  gestation  ; 
it  may  be  immature  and  not  likely  to  survive  ;  or  it  may  be  born  at  the 
full  period  of  gestation,  but  there  may  be  some  malformation,  defect, 
or  disease,  which  must  necessarily  cause  its  death  within  a  short  time 
after  its  birth.  Fortunately,  these  points  are  of  no  importance  in  relation 
to  the  right  of  inheritance  :  an  English  medical  witness  has  to  prove 
only  that  there  was  some  physiological  sign  of  life  after  birth  (see  “  Live 
Birth  ’)  ;  whether  the  child  were  mature  or  immature,  diseased  or 
healthy,  are  matters  which  do  not  affect  the  question.  In  this  respect 
English  law  appears  to  be  more  simple  and  just  than  that  which  prevails 
in  France.  By  Art.  725  of  the  French  Code,  no  child  that  is  born  alive 
can  inherit  unless  it  is  born,  as  the  law  terms  it,  viable.  The  meaning 
of  this  word  is  not  defined  by  the  Code,  and  there  are  probably  no  two 
lawyers  or  physicians  in  that  country  who  place  upon  it  the  same  inter¬ 
pretation.  There  is  no  standard  of  viability  provided  the  child  in  question 
is  actually  living  at  the  time.  Solvitur  ambulando  may  well  apply  here.1 


Earliest  Period  at  which  a  Child  may  be  born  living.  The  question 
now  to  be  considered  in  reference  to  English  practice  is,  What  is  the 
earliest  period  at  which  a  child  can  be  born  living,  and  with  a  capacity 
to  live  after  its  birth  and  attain  maturity  ?  Children  born  at  the  seventh 
month  of  gestation  are  capable  of  living,  although  they  are  more  delicate, 
and  in  general  require  greater  care  and  attention  to  preserve  them,  than 
children  born  at  the  ninth  month.  The  chances  are,  however,  very  much 
against  their  surviving.  It  was  the  opinion  of  William  Hunter,  in  which 
most  modern  authorities  concur,  that  few  children  born  before  seven 
calendar  months  (or  210  days)  are  capable  of  living  to  manhood.  They 
may  be  born  alive  at  any  period  between  the  sixth  and  seventh  months,  or 
even,  in  some  instances,  earlier  than  the  sixth  ;  but  this  is  rare,  and,  if 
born  living,  they  usually  die  soon  after  birth. 

Maisonneuve  saw  a  woman  two  hours  after  delivery  of  a  foetus  aged  four  and 
a  half  months  ;  he  then  found  the  foetus  in  its  membranes,  and  on  laying  these 
open,  to  his  surprise  it  was  still  moving.  He  applied  warmth,  and  partialh  suc¬ 
ceeded  in  restoring  it,  for  in  a  few  minutes  the  respiratory  movements  \\  ere  per¬ 
formed  with  regularity,  but  in  spite  of  the  establishment  of  breathing  the  child 
died  about  six  hours  after  its  birth.2 

Carter  attended  a  woman  who  had  an  abortion  when  not  more  than  five  months 
advanced  in  pregnancy.  The  foetus  cried  slightly  directly  it  was  born  and  during 
the  half-hour  that  it  lived  unsevered  from  its  mother,  it  frequently  trier  to  ^iea 
The  body  of  the  foetus  was  one  foot  in  length,  and  it  weighed  twenty  and  a  halt 
ounces.  It  appeared  to  be  perfectly  formed.  From  accurate  in  orma  ion  le 
satisfied  that  the  woman  had  not  passed  the  fifth  month  of  pregnancy . 

In  the  following  case  a  child  born  at  the  fifth  month  survived  upwards 
of  t  welve  hours  : — 


A  woman  in  her  second  pregnancy  and  in  the  147th  day  of  Iflowhur  night 

flooding  with  rupture  of  the  membranes.  Labour  occurrec  on  ation  of  life 

when  a  small  but  well-formed  foetus  was  expelled  giving  no  other  indication 


1  Vibert,  Medecine  Legale,  513,  514. 

2  Jour,  de  Med.  ;  Med.  Gaz.,  vol.  39,  p-  •>' 
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than  a  feeble  aetion  of  the  heart,  and  a  strong :  pulsat tion  in  the  ” 

=,r»s." 

he  head  wa"  a”l  covered  with  hair.  The  length  and  weight,  as  well  as  the 
presence  of  hair,  indicated  a  fcetus  between  the  sixth  and  seventh  months  . but 
as  it  is  asserted  that  the  period  of  gestation  is  accurately  given,  this  must  be 
carded  as  an  extraordinary  instance  of  premature  development.  1  here  was 
clearly  nothing  in  the  organisation  of  this  child  to  have  prevented  its  growing  o 
the  age  of  maturity  ;  in  other  words,  it  was  viable.1 


Routh  reports  a  case  in  which  a  child  born  at  five  and  a  half  months 
lived  for  eighteen  days.  The  child  was  very  small  and  weakly  :  its 
weight  was  not  taken.  The  duration  of  pregnancy  was  twenty-two 
weeks  and  two  days,  or  five  lunar  months  and  sixteen  days.  The  child 
died  on  the  eighteenth  day  after  its  birth.2 

On  a  trial  for  child  murder,3  a  midwife  was  indicted  for  causing  the 
death  of  a  child  by  bringing  about  the  premature  delivery  of  a  woman 
when  she  was  between  the  fifth  and  sixth  months  of  pregnancy.  The 
child  in  this  instance  lived  five  hours  after  its  birth.  Capuron  mentions 
an  instance  in  which  a  child  was  born  after  six  and  a  half  months  of 
pregnancy  ;  and  at  the  time  he  reported  the  case,  it  was  two  years  old 
and  enjoyed  excellent  health.  In  another  instance  a  child  was  born  at 
he  same  period  and  lived  to  the  age  of  ten  years.4 

Riittel  attended  a  married  woman,  who  was  afterwards  delivered 
of  a  living  child  in  the  fifth  month  of  her  pregnancy  :  the  child  survived 
its  birth  for  twenty-four  hours.  He  delivered  another  woman  of  twins, 
in  the  sixth  month  of  her  pregnancy  :  one  was  dead,  and  the  other  con¬ 
tinued  alive  for  three  hours,  its  life  being  indicated  only  by  the  visible 
pulsation  of  the  heart — there  was  no  perceptible  respiration.  This  fact 
corroborates  the  remarks  made  elsewhere  as  to  life  without  active  respira¬ 
tion  (see  “  Infanticide  ").  In  another  instance  of  the  birth  of  male 
twins,  at  the  sixth  month ,  each  weighed  three  pounds.  Riittel  saw  them 
a  year  after  their  birth,  and  they  were  then  two  healthy,  strong  children.5 


Barker  met  with  a  case  in  which  a  female  child  was  born  at  the  158th  day  of 
gestation  or  twenty-two  weeks  and  four  days  after  intercourse.  The  size  and 
weight  of  the  child  corresponded  with  the  period  at  which  it  was  born  ;  it  weighed 
one  pound,  and  measured  eleven  inches  in  length.  It  had  only  rudimentary  nails, 
and  very  little  hair  on  the  back  of  the  head  ;  the  eyelids  were  closed,  and  remained 
closed  until  the  second  day  ;  the  nails  were  hardly  visible  ;  the  skin  was  shrivelled. 
1  he  child  did  not  suck  properly  until  after  the  lapse  of  a  month,  and  did  not  walk 
until  it  was  nineteen  months  old.  When  born  it  was  wrapped  up  in  a  box,  and 
placed  before  the  fire.  Three  and  a  half  years  afterwards  this  child  was  in  a  thriv¬ 
ing  state  and  healthy,  but  small,  weighing  twenty-nine  pounds  and  a  half.6  Annan 
reported  a  case  in  which  a  child  was  born  between  the  end  of  the  sixth  and  middle 
’f  th,C  seventh  months,  and  lived  for  a  period  of  four  months  and  eight  davs  It 
weighed  a  pound  and  a  half  when  seven  days  old.'  In  a  case  which  occurred  to 
Outrepont,  there  was  the  strongest  reason  to  believe  that  gestation  could  not 


1  Med.  Chir.  Rev.,  July,  1844,  p.  266. 

2  “  Obst.  Trans.,”  1872,  p.  132. 

3  fi-  v-  West,  Nottingham  Lent  Ass.,  1848. 
1  “  Med.  Leg.  des  Accouch.,”  pp.  162,  208  • 
5  Henke’s  Zeitscher.,  1844,  241. 

®  Med.  Times,  1850,  2,  pp.  249,  392. 

7  Med.  Times,  1848,  p.  304. 

8  Henke’s  Zeitschr.,  vol.  6. 


see  another  ease,  Med.  Gaz.,  vol.  32,  p.  623. 
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have  exceeded  twenty-seven  weeks.  The  child  (a  male)  weighed,  when  born 
one  pound  and  a  half,  and  was  thirteen  and  a  half  inches  in  length.  The  skin 
uas  covered  with  down  and  much  wrinkled  ;  the  limbs  were  small  ;  the  nails 
appeared  like  white  folds  of  skin,  and  the  testicles  had  not  descended.  It  breathed 
as  soon  as  it  was  born,  and  by  great  care  its  life  was  preserved. 

It  is  singular  that  its  development  was  very  slow  until  it  had  reached  a  period 
which  would  have  corresponded  to  the  forty-second  week  of  gestation.  Outrepont 
saw  the  child  when  it  had  attained  the  age  of  eleven  years,  and  it  then  appeared 
to  oe  the  size  of  a  boy  of  eight  years.  The  only  remarkable  point  about  the  case 
is  the  length  of  time  which  the  child  lived.  In  one  case,1  a  child  born  at  six  months 
and  ten  days  was  thriving  satisfactorily  when  four  months  old.2 3 


Foi  a  more  recent  case  in  which  the  period  of  gestation  was  174  days 
see  Clark  v.  Clark? 

In  America  a  patient  was  delivered  192  days  after  the  first  day  of  her 
last  period.  The  baby  weighed  two  pounds  eleven  ounces  (1.2  kilog.) 
and  measured  35  cm.  in  length.  It  appeared  premature  and  weak. 
At  the  time  of  the  report  it  was  a  sixteen-months  old,  strong,  healthy  boy.4 

Hence  it  is  established  that  children  born  at  the  seventh,  and  even 
at  or  about  the  sixth  month,  may  be  reared. 

The  following  case  shows  how  the  point  may  be  of  importance.  It 
is  known  as  the  Kinghorn  case.5 


In  1838  an  investigation  (farna  clamosa)  took  place  before  one  of  the  Presby¬ 
teries  of  Scotland,  in  reference  to  certain  reports  which  had  been  circulated  to  the 
prejudice  of  a  minister  of  the  district.  His  marriage  took  place  on  March  3rd, 
1835,  and  his  wife  gave  birth  to  a  female  child  on  August  24th  following — i.e.,  174 
days,  or  nearly  six  calendar  months  after  the  marriage — and  the  child  continued  to 
live  until  March  20th,  1836.  When  born  it  was  very  weak,  and,  according  to  the 
evidence  of  the  accoucheur,  and  others  who  saw  it,  was  decidedly  immature.  The 
birth  of  a  living  child,  however,  together  with  the  fact  of  its  surviving  for  so  long  a 
period,  led  to  the  report  that  there  must  have  been  intercourse  between  the  parties 
previous  to  marriage  :  it  was  contended  that  the  period  was  too  short  for  the 
child  to  have  been  begotten  in  wedlock.  Hamilton  and  Thatcher  considered  the 
complaint  made  against  the  minister  groundless.  The  case  went  through  several 
appeals,  and  was  not  finally  decided  until  May,  1839,  when  the  libel  was  found 
not  proven,  and  the  minister  was  absolved  from  censure. 

Many  medical  witnesses  gave  evidence  on  the  occasion  ;  the  majority 
of  them  were  strongly  in  favour  of  this  having  been  a  legitimate  and 
premature  birth. 

Although  not  connected  with  the  medical  part  of  the  case,  it  should 
be  observed  that  the  character  of  the  parties  was  free  from  all  suspicion, 
that  no  concealment  had  been  practised  by  them,  and  that  no  preparation 
had  been  made  for  the  early  birth  of  the  child.  There  were,  it  is  true, 
unusual  marks  of  development  about  the  child,  considering  the  early 
period  of  its  birth  ;  yet  these  were  not  sufficient,  any  more  than  the  fact 
of  its  surviving,  to  induce  the  belief  that  it  had  been  conceited  out  ol 
wedlock.  It  would  be  in  the  highest  degree  unjust  to  impute  illegitimacy 
to  offspring,  or  a  want  of  chastity  to  parents  merely  from  the  fact  of  a 
six-months  child  being  born  living  and  surviving  its  birth.5  There  are, 
indeed,  no  justifiable  medical  grounds  for  adopting  such  an  opinion— 


1  Lancet,  1851,  2,  p.  177. 

2  See  also  Med.  Times,  February  16th,  1850,  p.  129. 

3  [1939]  2  ;  All  E.R.,  59. 

4  Amer.  Jour.  Obs.  and  Qyncecology,  December,  19-5. 

5  See  observations  of  the  President  of  the  Divorce  Division 
in  Clark  v.  Clark  (1939),  2  All  E.R.,  59,  at  p.  60. 


oftho  High  Court  of  Justice 


:j7 


SHORTENED  PERIOD  OF  GESTATIOR 


a  fact  clearly  brought  out  by  the  answer  to  a  question  put  to  the  pnncip 
medical  witness  in  favour  of  the  alleged  ante-nuptial  conception.  He 
admitted  that  he  had  himself  seen  the  case  of  a  six-months  child  who  had 
survived  for  several  days.  He  could  not  assign  any  reason  why,  it  alter 
such  a  period  of  gestation  it  is  possible  to  prolong  life  for  days,  it  should 
not  be  possible  to  extend  it  to  months. 

Great  injury  to  parties  may  be  done  by  speculative  medical  opinion 
reflecting  on  the  chastity  of  the  parties  concerned  in  cases  of  this  sort. 


Evidence  from  the  State  of  Development.  The  fact  that  a  child  born 
at  full  term  is  small,  and  resembles  in  size  and  weight  a  seven-  or  eight- 
months  child,  cannot  be  taken  as  proof  of  illegitimacy.  It  has  been  already 
stated  that  children  born  at  the  full  period  vary  considerably  in  size  and 
weight  ;  yet,  although  small,  there  are  commonly  about  them  the  appear¬ 
ances  of  complete  development.  This  is  especially  apparent  in  the  features. 
If  there  is  a  general  want  of  development  of  the  body,  and  if  certain  foetal 
peculiarities  remain— as,  for  example,  the  pupillary  membrane,  or  if, 
in  the  male,  the  testes  do  not  occupy  the  scrotum — -these  facts  lead  to  a 
presumption  that  the  child  has  not  reached  the  full  period.  On  the  other 
hand,  when  a  child  is  born  with  the  full  signs  of  maturity,  at  or  under 
seven  months  from  possible  access  of  the  husband,  then  there  is  a  strong 
presumption  that  it  is  illegitimate.  The  most  progressive  stage  of 
development  is  considered  to  be  during  the  last  two  months  of  gestation 
— the  changes  which  the  foetus  undergoes  are  greater  and  more  marked 
at  this  than  at  any  other  time.  The  general  opinion  is  that  an  eight- 
months  child  is  not  with  any  certainty  to  be  distinguished  from  one 
born  at  the  ninth  month.  If  the  body  of  a  child  is  large  and  fully 
developed,  it  would  in  a  general  way  be  considered  to  have  been  born  at 
the  full  period  of  gestation,  and  any  opinion  which  had  led  to  the  supposi¬ 
tion  that  it  was  a  seven-months  child  would  be  attributed  to  some  mis¬ 
take  in  the  calculation.  The  important  question  arises  whether  a  seven- 
months  child  has  ever  been  born  so  developed  as  to  be  mistaken  by  an 
experienced  person  for  one  that  was  mature.  We  know  of  no  recent 
case  to  support  such  a  belief. 

The  following  case,  in  reference  to  development  (at  seven  months), 
is  well  calculated  to  show  the  characteristics  of  a  seven-months  child’ 
and  to  corroborate  the  views  adopted  by  physiologists  as  to  the  means 

of  determining  the  period  of  uterine  life  Which  the  foetus  may  have 
reached  : —  J 


„  A  wor™n  w?s  married  on  April  7th,  1846,  and  was  delivered  of  a  male  child  at 
i  p.m.  on  October  19th  following,  the  period  of  gestation  being  equal  to  195  davV 

ortwenty.e.ght  T'-6  tafant,  cried  str°4y,  and  live/untT 0 o'clock  the 

following  morning  ;  the  skin  was  of  a  deep  pink  or  rose  colour  beautifullv  soft 
and  covered  with  a  fine  down.  The  pupillary  membranes  were  absent  and  the 
pupils  were  well  formed  ;  the  nails  were  conmletp  •  toof^i  i  a ,  ua  tlle 
into  the  scrotum  ;  the  length  of  the 

fTuterine  age  ofseven  months!*^'  “d  **“  «-  *-*>-.  su^s‘t"ed 

In  addition  to  the  other  characteristics  attributed  to  children  born  at 
the  seventh  month  see  Infanticide  ”),  it  may  be  observed  that  children 
at  this  uterine  age  do  not  so  readily  take  the  breast  as  1  •  i  i 

reached  the  ninth  month,  and  theirpower  of  suSg  “m^.^'LebiZ 
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Several  cases  have  occurred  in  the  Divorce  Court  in  which  the  ability 
of  a  medical  man  to  form  ail  opinion  of  uterine  age  from  the  appearance 
of  a  child  at  birth,  between  the  seven  th  and  ninth  months,  has  been  seriously 
called  in  question.  The  use  of  the  X-rays  to  determine  the  presence  and 
size  of  points  of  ossification  should  add  to  the  value  of  medical  evidence 
in  these  cases. 


In  Stone  v.  Stone  and  Appleton  (1864)  the  evidence  showed  that  the  husband 
went  to  India  in  August,  1859,  and  that  he  returned  to  England  in  May,  1861, 
and  joined  his  wife  on  May  18th.  The  wife  was  delivered  of  a  full-grown  child  on 
January  2nd,  1862,  and  the  delivery  at  this  date  was  assumed  to  be  conclusive 
proof  of  adultery  on  her  part.  She  was  attended  by  a  medical  man,  who  deposed 
that  in  his  opinion  the  child  was.  full  grown,  i.e.,  a  nine-months  child.  Another 
medical  man  who  saw  the  child  two  or  three  days  after  its  birth,  also  considered 
it  to  be  full  grown.  In  comparing  the  date  of  possible  access  of  the  husband  with 
the  date  of  birth,  the  period  of  gestation  would  be  229  days  or  seven  weeks  and 
two  days  short  of  the  average  period. 

The  medical  question  was — Could  this  be  the  child  of  the  husband? 
On  the  part  of  the  wife,  it  was  alleged  that  the  child  was  a  seven-months 
child  prematurely  born,  and  more  than  usually  developed  for  its  age  ; 
and  evidence  was  given  to  show  that  in  her  previous  deliveries  the  children 
had  been  prematurely  born.  Obstetric  experts  were  also  called  to 
prove  that  any  medical  opinion  based  on  the  maturity  or  immaturity 
of  the  child  was  of  no  value  ;  that  out  of  a  number  of  cases  an  experienced 


physician  would  be  able  to  say  with  tolerable  certainty  in  the  majority 
whether  a  child  was  a  seven-,  or  eight-,  or  nine-months  child,  but  that  he 
might  be  mistaken  in  certain  cases.  They  also  said  that  illness,  bodily 
weakness,  and  mental  anxiety  tended  to  produce  premature  delivery, 
and  that  a  woman  who  had  once  been  prematurely  delivered  had  a  ten¬ 
dency  to  premature  delivery,  if  she  afterwards  became  pregnant.  The 
jury  returned  a  verdict  for  the  husband,  finding  that  the  wife  had  been 
guilty  of  adultery  ;  therefore  that  this  was  not  the  child  of  the  husband, 
i.e.,  it  was  not  a  seven-months  child. 

In  another  part  of  this  work  (“Uterine  Age— Infanticide ’’)  some 
cases  are  related  which  prove  that  at  the  ninth  month  children  are 
occasionally  born  of  a  size  and  weight  exceeding  the  average.  Thus 
an  alleged  nine-months  child  was  born  weighing  eighteen  pounds  and 
measuring  thirty-two  inches,  whereas  the  usual  weight  is  from  six  to 
seven  pounds  and  the  length  eighteen  to  twenty  inches.  In  such  an  excep¬ 
tional  case  there  is  reason  to  believe  that  had  the  child  come  into  the  world 
at  the  seventh  month,  it  would  then  have  appeared  to  the  accoucheur 
to  have  reached  the  full  term.  It  is  impossible  to  say  whether  this  case 
is  one  of  post-maturity  or  not,  though  it  certainly  appears  to  be,  but  m 
anv  case  in  which  this  question  arises,  a  witness  will  be  bound  to  admi 

that  grea  variations  in  size  and  weight  occur,  and  he  should  not  give  a 
that  great  vanar  without  careful  consideration 

df f  fh!P"tanceJ to  determine  this  point  by  unexcep¬ 
tionable  facts,  it  would  be  necessary  to  eonect  a  scnes 

- and 

"eight  of  mature  t|,e  offspring  of  the  husband  it 

musTb:na^-“hUd:  and  it  is  born  — ,  there  can  be  no  reason- 
able  ground  to  doubt  its  illegitimacy. 


prolonged  gestation 
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This  question  is  even  more  important  than  that  of  shortened  gestation. 

There 'must  be  unimpeachable  evidence  of  the  last  possible  chance 
of  insemination.  A  rigid  comparison  can  be  instituted  between  pen  -> 
of  gestation  only  when  there  is  definite  evidence  of  the  last  possible 
chance  of  insemination  ;  unfortunately,  in  most  or  many  of  the  cases 
that  follow,  this  method  of  estimation  has  not  been  followed,  and  allowance 
must  be  made  ;  for  all  that,  the  cases  are  valuable  and  must  be  treated 
in  full.  Those  which  are  the  result  of  one  coitus  are  naturally  the  mos. 

I<?llThat  gestation  may  be  retarded  or  protracted  beyond  the  fortieth 
week  is  now,  probably,  not  disputed  by  any  obstetric  writer  of  reputa¬ 
tion.  It  is  only  by  the  accumulation  of  well-ascertained  facts  from  all 
authentic  sources  that  medical  knowledge  can  be  made  available  for  the 
purposes  of  the  law  j  otherwise,  owing  to  the  fact  that  a  witness  has  not 
met  with  any  exceptional  instance,  a  court  may  be  misled  in  its  judgment 
by  trusting  to  his  opinion.  It  is  the  more  important  to  attend  to  this, 
because  most  of  the  cases  involving  questions  either  of  contested  legit  - 
macy,  or  the  chastity  of  females,  turn  upon  protracted  rather  than  upon 
premature  delivery. 

Cases  of  protracted  gestation  are  always  open  to  the  objection, 
either  that  the  menstrual  function  may  have  been  suspended  from  some 
hidden  morbid  cause,  one  or  two  months  before  the  actual  date  of  con¬ 
ception,  or  that  there  may  have  been  some  error  in  the  calculation  by  wThich 
the  period  has  been  determined.  If,  however,  the  objection  be  admitted 
in  these  circumstances,  it  would  be  equally  just  to  admit  that  in  any 
given  case  the  ordinary  and  so-called  fixed  period,  calculated  from  the 
cessation  of  menstruation,  is  based  on  a  fallacy.  The  menstrual  function 
may  have  accidentally  ceased,  or  continued  for  several  intervals  after 
conception,  and  thus  a  corresponding  change  should  be  made  in  fixing 
the  ordinary  period  of  gestation.  This  view  of  the  question  implies 
that  no  reliance  can  be  placed  on  the  date  of  the  cessation  of  the  menses 
as  evidence  of  the  actual  duration  of  pregnancy,  whether  natural,  pre¬ 
mature,  or  protracted.  Hicks  met  with  a  case  in  which  the  pregnancy 
of  a  woman  appeared  to  be  protracted  to  between  twelve  and  thirteen 
months.  There  was  every  reason  to  believe  that  this  woman  had  become 
pregnant  during  the  absence  of  the  menses,  their  suspension  having  taken 
place  some  time  before  intercourse  ;  and  this,  no  doubt,  is  the  explanation 
of  a  large  number  of  cases  of  alleged  protracted  gestation. 

The  cessation  of  the  menstrual  discharge  must  be  either  taken  or 
rejected  altogether  as  evidence  ;  if  taken,  we  have  no  right,  in  alleged 
protracted  cases,  to  refer  the  suppression  to  disease,  for  the  sake  of 
shortening  the  period,  when  in  ordinary  cases  we  do  not  refer  its  con¬ 
tinuance  to  disease,  because  this  would  tend  to  lengthen  it  ;  if  rejected 
it  would  be  in  the  highest  degree  unjust  not  to  give  to  a  claimant  the 
beneficial  presumption  of  his  having  been  bom  legitimate,  when  the 
cases  adduced  in  evidence  against  his  claim  are  actually  based  upon  a 
precisely  similar  mode  of  calculation.  ‘  p 

It  is  improbable  that  all  the  protracted  cases  recorded  by  observers 
are  the  result  of  mistakes  made  in  the  calculation  of  the  period,  since  this 
calculation  is  based  upon  the  same  principles  as  those  adopted  in  cases 
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of  ordinary  pregnancy.  Hence,  if  there  is  a  mistake  in  the  one  case,  there 
would  be  in  the  other  ;  if  an  error  in  the  exception,  there  would  be  an 
error  in  the  rule.  Either  the  average  term  of  pregnancy  is  wrongly  calcu¬ 
lated  by  most  accoucheurs,  at  the  thirty -eighth  or  fortieth  week,  or  it 
is  rightly  calculated  to  extend  occasionally  to  the  forty-fourth  or,  admit¬ 
ting  these  protracted  cases,  to  the  forty-sixth  week.  '  But,  even  setting 
aside  the  obvious  answer  to  an  objection  of  this  nature,  some  of  the 
cases  observed  were  instances  of  impregnation  from  a  single  intercourse  ; 
and,  making  due  allowance  for  the  interval  for  conception,  the  general 
inference  would  not  be  affected,  and  no  fallacy  would  have  arisen  in  such 
cases  of  protraction  from  mistakes  dependent  on  the  cessation  of  men¬ 
struation. 

The  real  difficulty  is  that  the  cause  of  the  onset  of  labour  is  not  known. 
Many  theories  have  been  advanced,  but  even  with  the  recent  great 
progress  in  the  knowledge  of  the  hormonal  control  of  the  uterus,  it  is 
not  yet  possible  to  state  the  cause  of  labour  with  certainty.  It  is  equallv 
impossible,  therefore,  to  be  dogmatic  as  to  the  limit  of  time  beyond  which 
labour  must  necessarily  terminate  a  pregnancy.  No  doubt  there  is  a 
limit  to  gestation,  but  it  is  not  in  our  power  to  fix  it. 

There  is,  indeed,  only  one  point  on  which  all  modern  observers  agree, 
namely,  that  the  period  cannot  be  limited  to  a  certain  number  of  days, 
but  that  it  is  liable  to  variation  according  to  circumstances  but  little 
understood. 

It  has  been  already  observed  that  the  date  of  intercourse  does  not 
furnish  us  with  the  date  of  conception,  and  according  to  some  authorities 
all  evidence  connected  with  the  function  of  menstruation  is  untrust¬ 
worthy.  In  spite  of  these  objections,  the  menstrual  period  must  generally 
serve  as  a  guide  in  default  of  more  certain  criteria. 

Enge  follows  up  the  researches  of  von  Winckel,  and  has  made  use 
of  the  register  of  the  Leipzig  Maternity  for  the  seventeen  years  preceding 
the  issue  of  this  thesis. 


In  175,333  births  there  were  821  children  over  4  kilog.  (9&  lb.)  in  weight  and 
over  50  cm.  (194  in.)  in  length.  The  ratio  of  female  to  male  infants  was  100  :  110  ; 
264  mothers  had  correctly  reckoned  term  from  the  first  day  of  the  last  period, 
61  from  the  last  coitus,  and  81  from  both  factors.  In  40  of  these  accurately 
reckoned  cases  the  period  lasted  over  302  days,  the  maximum  being  321.  The 
average  length  of  the  children  in  these  cases  was  53-5  cm.  (20  in.). 


Such  is  a  fair  presentation  of  the  arguments  as  based  upon  the  opinions 
of  those  who  were  best  qualified  to  judge.  We  may  now  give  some 
reported  cases  and  evidence  which  is  strong  enough  in  medical  practice, 
and  provided  that  other  evidence  is  satisfactory,  one  would  think  should 
be  strong  enough  in  law  ;  but  in  Robinson  v.  Robinson  and  Asplin 
(a  case  communicated  to  Stevenson)  the  judge  refused  to  accept  cases 
recorded  in  journals,  etc.,  as  evidence.  It  is  true,  on  the  one  hand, 
that  the  woman’s  statements  in  such  cases  are  not  sworn  ;  but  on  t  le 
other  hand,  they  are  usually  given  without  any  cause  or  motive  oi 

m(dIn  Kashin  v.  GaskiU 1  the  court  refused  to  grant  a  divorce  where  the 
husband  who  was  a  soldier,  had  returned  to  duty  331  days  before  the 
birth  of  a  large  child,  estimated  to  weigh  about  ten  pounds.  There 

i  [1921]  p.  425. 
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was  no  direct  evidence  of  adultery,  but  expert  "'^f^usblnd 

the  C0lirt  gave  evidence  that  there  could  be  no  possibility  that  the  husba 

could be  the  father.  In  the  opinion  of  the  Lord  Chancellor  who  heard 

the  petition,  however,  the  parties  had  been  the  sport  of  nature. 

In  works  on  midwifery  will  be  found  reports  of  cases  in 
tinned  to  the  forty-first,  forty-second,  forty-third,  and  even  to  the  forty-tourt  i 
week.  Merriman  published  a  Table  on  the  subject  of  Protra^te^ ^ Qf 
which  the  most  experienced  accoucheurs  have  been  in  the  habit  of  rel>  g. 

114  pregnancies,  calculated  by  him  from  the  last  day  on  which  the  women  men¬ 
struated,  and  in  which  the  children  appeared  to  be  mature,  the  following  were 

the  periods  :  — 

In  the  41st  week 
42nd  ,, 


In  the  37th  week 

„  38th  „ 

,,  39th  ,. 

„  40th  „ 

In  another  well 


3 

13 

14 

33 


43rd 

44th 


marked  case,  birth  occurred  forty-four  weeks 


22 

15 

10 

4 

ionltr  after 


the  cessation  of  the  menses. 

From  these  results  Merriman  considered  that  in  the  greater  number  of  women 
gestation  is  completed  in  the  fortieth  week  from  the  cessation  of  the  menses,  and 
next  to  this  period  is  the  forty-first.  The  case  of  longest  protraction  on  which  he 
was  able  to  rely  was  that  of  a  married  woman,  who  was  in  the  habit  of  calculating 
from  the  last  day  on  wdiich  her  monthly  period  ceased.  The  lady  was  delivered 
309  days,  or  forty-four  weeks  and  one  day,  from  the  time  at  which  she  supposed 
that  she  had  conceived.  In  another  case  the  period  was  303  days,  or  forty-three 
weeks  and  two  days  from  the  termination  of  the  last  monthly  period. 

A  healthy  woman,  cel.  30,  had  borne  three  children,  the  youngest  being  four 
years  old.  She  had  menstruated  regularly  up  to  the  third  week  in  June;  the 
menses  then  stopped  without  any  apparent  cause.  Her  delivery  took  place  323 
days  after  their  last  appearance.  Allowing  that  impregnation  occurred  at  the 
inter  menstrual  period,  this  would  make  the  gestation  309  days  ;  or  assuming  that 
impregnation  did  not  occur  until  twenty-eight  days  from  the  date  of  the  last 
menstruation,  this  would  make  the  period  295  days,  or  forty-two  weeks  and  one 
day.  Murphy  furnished  some  facts  in  reference  to  this  subject.  Out  of  182  cases, 
in  which  special  inquiries  were  made  of  the  women,  the  deliveries  took  place  from 
the  date  of  the  last  appearance  of  the  menses  at  the  following  periods  in  weeks. 


In  the  33rd  week 

• 

5 

In  the  40th  week 

25 

„  34th 

3 

*  * 

41st 

32 

,,  36th 

y y  • 

6 

y  y 

42nd  ,. 

25 

„  37th 

*> 

11 

y  t 

43rd  ,, 

19 

„  38th 

yy  • 

12 

y  > 

44th  „ 

9 

,,  39th 

,,  (9  months) 

24 

♦  y 

45th  ,, 

11 

The  most  protracted  of  the  cases  in  his  Table  was  No.  182,  where  the  period  of 
gestation  was  329  days,  or,  deducting  twenty-eight  days  (the  ascertained  men¬ 
strual  interval),  301  days,  or  forty-three  weeks  — he.,  three  weeks  beyond  the 
usual  period. 


All  women  may  not  have  such  unusually  protracted  pregnancies — 
indeed,  it  is  well  ascertained  that  no  two  women  are  alike  in  this  respect 
and  that  two  successive  pregnancies  in  the  same  woman  are  rarely  alike 
in  duration.  Then,  again,  some  medical  men  may  not  have  met  with 
protracted  cases  ;  but  the  fact  being  clearly  ascertained  must  be  accepted 
unless  we  doubt  the  credibility  of  reporters,  well  qualified  to  observe 
and  having  no  conceivable  motive  to  misrepresent  the  medical  facts 
which  came  before  them.  The  advocates  of  a  fixed  and  a  limitable 
period  differ  from  each  other  by  a  space  of  at  least  ten  or  twelve  days 
and  each  must  either  take  his  own  experience  for  the  final  decision  of 
this  question,  or  it  must  be  allowed  that  men  of  equal  powers  of  observa¬ 
tion  and  experience  with  themselves  have  met  with  cases  which  have  gone 
beyond  their  own  fluctuating  limits. 
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The  question  of  how  long  a  woman  may  carry  an  extra-uterine  gesta¬ 
tion  that  has  mummified  or  become  a  lithopaedion  has  no  practical  bearing 
on  our  present  subject,  with  the  possible  exception  that  an  extra-  and  an 
intra-uterine  pregnancy  occasionally  have  been  known  to  occur  simul¬ 
taneously.  The  former  might  start  a  period  of  pregnancy,  and  the  latter 
keep  it  up  so  as  apparently  to  prolong  gestation. 

Analogy  with  other  mammalia  is  admittedly  a  dangerous  argument, 
but  there  is  this  to  be  said  about  the  following  Table,  that  the  actual 
facts  themselves  in  regard  to  coitus  are  beyond  suspicion.  A  great 
variation  in  duration  of  gestation  in  the  particular  animals  is  therefore 
conclusively  demonstrated. 


Animal 

Horses 

•  • 

Average 

Period 

.  335 

Days  between 
Extremes 

129 

Percentage 

40 

Cows  . 

•  • 

.  285 

81 

28 

Sheep  . 

•  • 

.  153 

11 

7 

Rabbits 

•  • 

30 

8 

26 

If  we  take  the  average  of  women  as  280  days  and  allow  them  80  days 
between  extremes,  this  would  mean  240  to  320  days  as  the  limits  calculated 
on  the  above  Table. 

The  period  of  gestation  with  reference  to  legitimacy  is  further  referred 
to  on  p.  62  et  seq. 


CHAPTER  IV 


DELIVERY 

Delivery  is  a  subject  which  much  more  frequently  requires  medico¬ 
legal  intervention  than  pregnancy.  In  undertaking  the  investigation, 
we  ought,  if  possible,  to  ascertain,  either  from  the  woman  herself,  or  from 
those  around  her,  whether  there  was  reason  to  suspect  that  she  had  been 
pregnant.  If  we  can  obtain  any  information  on  this  point,  it  may 
materially  facilitate  the  inquiry.  In  the  cases  in  which  the  law  asks  for 
proofs  of  delivery  it  often  happens  that  pregnancy  has  been  so  concealed 
that  few  who  saw  the  woman  suspected  her  condition  ;  and,  as  the  admis¬ 
sion  of  her  delivery  may  be  the  strongest  proof  of  her  criminality,  she 
may  resolutely  deny  it  and  a  medical  practitioner  has  no  right  to  extort 
this  admission  from  her.  From  this  it  will  be  seen  that  a  medical  witness 
must  often  be  prepared  to  prove  the  fact  of  delivery  against  a  woman  who 
is  criminally  charged. 

The  uterus  of  a  woman  that  has  become  pregnant  can  be  emptied  only 
in  one  of  two  ways,  either  naturally  or  artificially.  The  former  constitutes 
delivery  which  may  be  premature  or  at  full  term  ;  the  latter  constitutes 
what  the  law  defines  as  miscarriage  ;  in  medicine  it  is  convenient  for 
purposes  of  description  to  distinguish  between  an  abortion  in  the  first 
three  months,  a  miscarriage  in  the  second  three  months,  and  a  premature 
delivery  in  the  third  three  months  :  the  law  makes  no  such  distinction, 
but  makes  it  a  criminal  act,  no  matter  by  what  person,  means  or  purpose 
effected  (vide  “  Abortion  ”). 

Cases  not  infrequently  arise  both  in  civil  and  criminal  law  in  wrhich 
this  question  of  delivery,  recent  or  remote,  natural  or  artificial,  becomes 
the  all-important  question  to  be  decided  by  the  medical  witness.  We 
shall  consider  it  in  the  following  order  : — - 

Legal  reasons  for  requiring  proof  of  delivery. 

Signs  of  recent  delivery  in  the  living. 

>>  >>  ,,  ,,  dead. 

,,  remote  ,,  ,,  living. 

I?  j?  >,  ,,  dead. 

Legal  Reasons  for  requiring  Proof  of  Delivery 

These  may  be  enumerated  as  follows  : — 

(a)  In  connection  with  legitimacy  or  suppositious  children. 

(b)  In  abortion  or  infanticide. 

(c)  In  libel  actions  or  actions  for  defamation  of  character.  The  « 

cases  as  a  group  do  not  belong  to  medical  jurisprudence,  and  are  there W 
not  further  considered.  ure 
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{<!)  For  purposes  of  dealing  with  attempted  “  blackmail  ”  or  avoiding 
an  attempted  compulsory  marriage. 

(' e )  In  concealment  of  birth. 

In  all  of  these  the  establishment  of  the  fact  of  delivery  may  become 
of  the  very  highest  degree  of  importance  for  the  purposes  of  justice,  as  is 
duly  noted  in  the  respective  sub-sections,  but  it  is  only  in  the  last  case 
that  the  criminal  law  has  a  special  clause  referring  to  delivery  per  se. 

Concealment  of  birth.1  The  Offences  against  the  Person  Act  1861 
s.  60,  is  as  follows  : — 

If  any  woman  shall  be  delivered  of  a  child,  every  person  who  shall,  by 
any  secret  disposition  of  the  dead  body  of  the  said  child,  whether  such  child 
died  before,  at,  or  after  its  birth,  endeavour  to  conceal  the  birth  thereof, 
shall  be  guilty  of  a  misdemeanour,  and  being  convicted  thereof,  shall  be  liable, 
at  the  discretion  of  the  court,  to  be  imprisoned  for  any  term  not  exceeding 
two  years,  with  or  without  hard  labour  ;  provided  that  if  any  person  tried 
for  the  murder  of  any  child  shall  be  acquitted  thereof  it  shall  be  lawful  for 
the  jury  by  whose  verdict  such  person  shall  be  acquitted  to  find,  in  case  it 
shall  so  appear  in  evidence,  that  the  child  had  recently  been  born,  and  that 
such  person  did,  by  some  secret  disposition  of  the  dead  body  of  such  child, 
endeavour  to  conceal  the  birth  thereof,  and  thereupon  the  court  may  pass  such 
sentence  as  if  such  person  had  been  convicted  upon  an  indictment  for  the 
concealment  of  the  birth. 

This  concealment  of  birth  is  an  offence  of  which  women  charged  with 
child-murder  have  been  hitherto  commonly  convicted  in  England. 
English  juries  are  very  reluctant  to  convict  women,  in  such  circum¬ 
stances,  of  the  capital  offence  of  murder,  and  consequently  they  often 
take  advantage  of  the  proviso  to  the  effect  that  any  person  tried  for 
the  murder  of  any  child,  and  acquitted  thereof,  may  be  found  guilty 
of  concealment  of  birth,  if  it  shall  appear  in  evidence  that  the  child  had 
recently  been  born,  and  that  such  person  did  by  some  secret  disposition 
of  the  dead  body  endeavour  to  conceal  the  birth. 

The  medical  evidence  is  derived  as  a  rule  from  an  examination  of 
the  mother  ;  much,  therefore,  will  depend  upon  the  time  at  which  this 
is  made.  The  body  of  the  child  need  not  even  be  produced,  provided  there 
be  satisfactory  evidence  of  its  death.  The  body  may  have  been  secretly 
buried  or  burnt,  and  in  the  latter  case  it  may  be  necessary  to  examine  the 
ashes  (see  Vol.  I).  A  medical  witness  may  be  required  to  give  evidence 
of  the  age  of  the  child  or  of  the  foetus. 

(By  the  Infanticide  Act,  1938  (which  does  not  extend  to  Scotland 
or  to  Northern  Ireland)  a  child  shall  be  deemed  to  have  been  recently  bom 
if  it  had  been  born  within  twelve  months  before  its  death.) 

Proof  of  and  what  constitutes  concealment  are  matters  of  law,  and 
various  interpretations  have  been  placed  upon  the  terms  “  concealment  ' 
or  “  secret  disposition  ”  of  the  body.  This  part  of  the  evidence  does  not 
affect  a  medical  witness,  unless  he  himself  has  found  the  dead  body  or 
was  present  when  it  was  found.  It  will  rest  with  the  judge  to  determine 
whether  the  body  has  been  so  disposed  of  as  legally  to  constitute  a  mis¬ 
demeanour.  The  law  is  especially  lenient  in  such  circumstances.  A 

]  See  also  “  Infanticide,”  infra. 
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very  strict  interpretation  appears  to  be  put  upon  this  term  “conceal¬ 
ment  ”  There  must  be  a  “  secret  disposition  of  the  dead  body .  - 

woman  in  London  charged  with  “  concealment  ”  was  acquitted  because 
the  evidence  showed  that  the  body  of  the  infant  was  found  on  a  rising 
ground  in  a  field  which  was  visible  from  a  public  highway.  This  was 
held  not  to  be  concealment. 

In  1909  there  was  a  case  in  which  the  body  was  placed  in  a  box  under 
the  bed  ;  this  was  not  deemed  concealment  because  the  box  was  not 

locked. 


It  is  not  usual  to  find  a  married  woman  charged  with  this  offence, 
but  a  man  and  his  wife  have  been  convicted  of  concealing  the  birth  of  a 
child. 


The  woman  was  delivered  of  a  stillborn  child  early  in  the  morning,  and  the 
husband  buried  the  body  in  his  garden,  where  it  was  afterwards  found.  Before 
the  birth  of  the  child  the  woman  denied  that  she  was  pregnant,  and  after  her 
delivery  declared  that  she  had  not  been  aware  of  her  pregnancy.  The  difficulty 
in  the  case  was  that  no  reasonable  motive  coidd  be  assigned  for  a  husband  and 
wife  concealing  the  body  of  a  dead  child. 

In  a  case  under  the  Scottish  statute  of  concealment  of  pregnancy,  the  following 
question  arose,  viz.  :  — “  Whether  the  charge  was  excluded  if  the  woman,  an 
unmarried  female,  proved  that  she  had  intimated  that  she  was  with  child  to  the 
father,  but  denied  the  pregnancy  to  everyone  else.  That  the  object  of  the  statute 
was  defeated  in  such  a  case,  and  yet  that  the  main  fact  on  which  the  statutory 
offence  is  founded  was  proved,  could  not  be  doubted.  Concealment,  and  not 
calling  and  making  use  of  assistance  in  the  birth,  constitute  the  offence.  The 
Court  of  Justiciary  was  nearly  equally  divided.  The  majority  went  on  the  bare 
terms  of  the  statute  :  the  minority  held  that  concealment  was  here  a  general 
term  to  denote  the  denial  to  all  near  and  around  the  woman,  and  from  whom 
assistance  might  be  obtained,  and  was  coupled  with  not  calling  for  assistance 
in  the  birth.” 


Signs  of  Recent  Delivery  in  the  Living 

These  may  be  divided  into  general  and  local,  and  the  two  factors 
which  govern  them  are  the  time  that  has  elapsed  since  delivery,  and 
the  stage  of  growth  and  development  which  the  expelled  contents  of  the 
uterus  had  reached. 


The  signs  which  most  frequently  occur  are  as  follows  : _ 

Languid  Look  with  Pulse  and  Temperature  Slightly  Increased.  These 
are  common  in  most  slight  illnesses,  and  are  often  found  with  menstrua¬ 
tion.  They  disappear  normally  two  or  three  days  after  delivery. 

Peculiar  Odour.  Easily  recognisable  in  the  lying-in  room  of  the 
poorer  classes,  and  on  turning  down  the  bedclothes,  in  any  woman 
It  is  chiefly  due  to  the  vaginal  discharge  ;  it  is  perceived  in  many  cases 

during  menstruation.  It  disappears  in  a  week  or  ten  days  with  the 
discharge. 

Breast  Changes.  These  are  full  with  a  knotty  feeling,  and  milk  mav 
be  expressed  ;  they  are  usually  tender,  and  the  areoll  are  darkened 

t  he  mhe  t  he^east.'s  strong  evidence,  and  lasts  much  longer  than 

the  other  points  The  pigmentation  rarely  disappears  entire!, /  and 
hence  is  of  some  little  value  in  estimating  remote  delivery.  The  drvina 
up  of  the  milk  is  extremely  variable  in  its  occurrence,  and  occasional  v 
none  appears  at  all,  so  that  from  the  presence  of  milk  it  is  impossible  to 
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make  any  definite  deductions  as  to  when  delivery  took  place.  The  pre¬ 
sence  of  colostrum  corpuscles  in  the  milk,  however,  strongly  suggests 
that  parturition  has  taken  place  within  a  few  days. 

Abdomen  Flaccid.  A  corroborative  sign  only,  for  the  abdomen  may 
be  flaccid  from  many  causes. 

Lineae  Albicantes.  These,  whether  recent  or  old,  are  simply  evidence 
of  previous  prolonged  distension  of  the  abdominal  walls  or  of  the  skin, 
for  they  are  often  seen  in  either  sex  when  subcutaneous  fat  has  been  or  is 
excessive  ;  they  are  no  proof  that  pregnancy  was  the  cause  of  this  dis¬ 
tension,  but,  failing  other  possible  causes,  they  are  suggestive  of  past 
pregnancy.  They  are  not  always  formed,  or  if  formed  they  may 
disappear. 

Uterus  Enlarged  and  Easily  Felt.  This  may  have  been  caused  by 
pregnancy,  and  may  be  suggestive,  but  there  are  other  causes  of  uterine 
enlargement. 

Perineum  Lax  and  perhaps  Torn.  If  the  fourchette  is  intact,  it  is 
unlikely  that  the  woman  has  had  a  full-time  child  :  if  it  is  ruptured,  one 
may  be  certain  that  some  large  object  has  passed,  or  that  some  accident 
has  happened  to  the  vulva.  A  similar  line  of  reasoning,  though  not  quite 
so  rigidly  applied,  may  be  used  of  the  perineum — i.e.,  the  perineum  does 
not  rupture  in  parturition  as  easily  as  the  fourchette  :  the  greater  the 
tear  the  more  probably  due  to  a  full-time  child  ;  per  contra,  an  intact 
perineum  is  no  proof  against  a  full-time  child.  The  age  of  the  tear  in 
either  case  may  be  of  value  in  fixing  the  date  of  delivery. 

Vagina  Lax  and  possibly  Lacerated.  This  condition,  if  well  marked, 
is  x^aluable  corroborative  evidence,  but  (at  any  rate  in  multiparse)  the 
natural  condition  is  too  variable  for  the  definite  conclusions. 


Os  Uteri  Flabby,  Patulous,  and  perhaps  Torn.  This  condition  is  strong 
evidence,  for  it  is  never  found  in  a  nulliparous  uterus,  except  in  the  rare 
cases  in  which  a  polypus  has  been  passed.  This  laxity,  and  the  state 
of  any  lacerations  of  the  cervix,  are  valuable  indications  as  to  the  time 
of  delivery.  Blood  oozing  from  the  cervix  is  not  a  sign  of  much  value, 
unless  there  is  clear  evidence  that  the  woman  has  not  suffered  from  a 
vaginal  discharge.  Endocervicitis  is  a  frequent  cause  of  such  oozing. 

The  Lochia.  These  constitute  strong  evidence  in  the  early  stages 
(first  three  to  four  days).  They  usually  cease  to  be  bloody  about  the 
third  day,  and  after  then  so  much  resemble  other  vaginal  discharges  as 
to  be  of  little  value  as  an  indication  of  delivery. 


The  Zondek-Aschheim  Test.  If  the  blood  or  urine  gives  a  positive 
test,  it  is  strong  corroborative  evidence  that  pregnancy  has  recently 
terminated. 


No  one  sign  is  conclusive,  but  the  presence  of  many  signs  in  combina¬ 
tion  affords  very  strong  proof.  They  will  vary  in  definition  in  proportion 
to  the  immaturity  of  the  ovum,  and  in  a  case  of  delivery  within  two  or 
three  months  of  conception,  there  is  very  little  prospect  of  distinguishing 
a  miscarriage  from  menstruation,  at  any  rate  after  twenty-four  hours  have 
passed.  If  the  ovum,  foetus,  or  any  of  its  membranes  be  found,  then 
the  fact  of  abortion  may  be  proved.  For  the  size  of  the  embryo  and  foetus 
at  various  ages,  vide  Vol.  I,  under  4  Age  . 
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If  any  material  delay  has  taken  place  before  the  examination  is  made 
the  sioms  which  have  been  mentioned  will  have  considerably  diminished 
in  definition  :  so  that  after  a  period,  which  is  short  in  proportion  to  the 
earliness  after  conception,  no  traces  whatever  will  be  discovered. 


A  case  is  reported  in  which  abortion  took  place,  with  a  considerable  loss  of 
blood,  at  the  end  of  the  second  month.  Twenty-four  hours  afterwards,  the  mouth 
and  neck  of  the  uterus  were  almost  completely  restored  to  their  natural  state. 
The  vaginal  and  external  parts  were  hardly,  if  at  all,  dilated,  and  very  little  relaxed  ; 
t  he  breasts  exhibited  imperfectly  the  appearances  which  accompany  pregnane} , 
the  ordinary  symptoms  of  which  had  been  almost  entirely  absent. 

In  such  a  case  as  this— and  for  such  cases  a  medical  witness  must  be 
prepared — scarcely  a  presumption  could  have  been  entertained  of  the 
fact  of  delivery.  After  twenty-four  or  thirty-six  hours,  in  the  greater 
number  of  these  early  cases,  we  may  expect  to  find,  from  a  personal 
examination  of  the  woman,  no  proofs  whatever  of  abortion. 

In  the  later  stages  of  pregnancy,  the  sum  total  of  a  combination 
of  the  signs  is  usually  more  conclusive,  and  the  signs  last  longer,  but  even 
here  delay  is  dangerous. 

In  some  strong  and  vigorous  women  the  body  resumes  its  natural 
state  within  a  few  days,  and  the  traces  of  parturition  may  have  become 
so  ambiguous  as  to  furnish  no  satisfactory  evidence.  In  others  proofs 
of  delivery  may  be  obtainable  for  a  fortnight  or  three  weeks  afterwards. 
In  most  cases,  however,  it  is  difficult  to  say,  after  the  lapse  of  eight  or 
ten  days,  that  delivery  has  certainly  taken  place,  the  signs  having  partially 
disappeared.  In  all  cases  the  earlier  the  period  at  which  an  examination 
is  made,  the  more  satisfactory  will  be  the  evidence  obtained.  Montgomery 
once  examined  a  woman,  five  days  after  delivery  at  the  full  time  and  he 


was  particularly  struck  with  the  degree  to  which  the  parts  had  been 
restored  to  their  ordinary  condition,  especially  the  mouth  and  neck  of 
the  uterus,  which  hardly  differed  from  their  natural  and  un impregnated 
form.1  This  inquiry  becomes  of  considerable  importance  in  a  case  of 
alleged  infanticide.  YV  hen  the  body  of  a  child  is  not  found  until  after 
two  or  three  weeks  from  the  time  of  its  birth,  and  the  suspected  woman 
denies  that  she  has  been  delivered  of  a  child,  she  will  probably  not  deny 
her  pregnancy,  but  may  assert  that  she  has  had  an  abortion  at  an  early 
period.  In  cases  of  abortion  at  an  early  period  the  placenta  is  not  always 
discharged  at  the  time.  A  microscopical  examination  of  the  discharges 
might  reveal  structures  of  the  placenta  or  chorion. 

Medical  men  should  refrain  from  giving  an  opinion  based  onlv  on 
general  symptoms  ;  a  woman  who  wishes  to  keep  her  confinement  secret 
will  make  the  most  extraordinary  efforts  to  maintain  her  usual  habits 
and,  e\en  without  this  inducement,  a  woman  of  the  poorer  classes  will 
often  resume  her  occupation  almost  immediately. 


-Si ajtsxss  stzsa—  zz — *-  «■ « 

A  girl,  cet.  18,  was  delivered  of  a  child  during-  flip  nitriu  -p,  .  r 

little  disturbance  ns  not  even  to  excite  t  e  so  gJ  1  '  el,very  caused  so 

The  girl  came  down  to  breakfast  as  though note  ng  hndZ”1  f  of  «*>  family, 
school  where  she  taught,  a  distance  of  half  1  ^  1  happened,  walked  to  the 

returned  in  the  evening  The  n^xt  dL  1.  . ^  A  ,When  her  cU>“<*  were  over, 

on  the  fifth  day  after  her  confinement!  '  "alkecl  twelve  mlles>  and  "'as  married 
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Parts  of,  or  a  whole  foetus  may  be  found  which  incontestably  prove 
that  some  woman  has  given  them  birth.  The  same  may  be  said  of  the 
so-called  vesicular  mole  or  vesicular  degeneration  of  the  chorion,  which  is 
proof  of  conception,  for  it  arises  in  no  other  way.  When,  however,  nothing 
but  a  mass  resembling  a  blood-clot  is  found,  this  must  not  be  assumed 
to  be  a  product  of  conception  without  a  microscopical  examination  to 
show'  placental  or  foetal  tissues,  for  clots  may  be  extruded  in  simple  men¬ 
struation.  The  reader  is  referred  to  works  on  obstetrics  for  the  micro¬ 
scopical  appearances. 


Signs  of  Recent  Delivery  in  the  Dead. 

Here  again  it  is  possible  that  all  the  local  signs  mentioned  above 
may  be  present,  though  the  general  signs  will  have  disappeared  ;  the  local 
signs  will  also  be  detected  more  easily,  for  the  breasts  may  be  cut  open  to 
look  for  milk,  and  may  be  examined  under  the  microscope  to  show' 
physiological  activity. 

The  Excised  Uterus.  This  will  show  more  distinctly  the  laceration 
and  bruising  of  the  cervix.  As  regards  its  size  this,  of  course,  wall  vary 
with  the  period  of  gestation  and  the  time  after  delivery  at  which  death 
occurred  ;  it  is  flabby  for  a  day  or  two  and  gradually  resumes  its  firmness. 
The  inner  surface  is  for  a  day  or  two  still  bloody,  and  ragged  looking, 
especially  at  the  site  of  the  placenta.  The  orbicular  direction  of  the 
fibres  around  the  internal  orifices  of  the  Fallopian  tubes  is  at  this  time  very 
distinct.  In  about  a  month  the  uterus  will  have  become  fully  contracted  ; 
but  the  mouth  rarely  closes  so  completely  as  in  the  virgin  state.  In  a 
case  in  w'hicli  a  primipara,  at.  26,  died  from  puerperal  fever  on  the  sixth 
day  after  delivery,  the  following  appearances  were  met  with  in  the  uterus. 


The  internal  surface  was  blackened  and  congested,  especially  in  that  part  to 
which  the  placenta  had  been  attached.  There  was  here  the  appearance  of  sup¬ 
purative  action.  The  substance  of  the  uterus  was  healthy  ;  there  was  no  pus  in 
the  sinuses.  The  os  uteri  showed  considerable  ecchymosis.  The  vagina  was 
healthy  ;  the  iliac  veins  contained  nothing  but  post-mortem  clot. 


An  ecchymosed  condition  of  the  neck  of  the  womb  is  very  commonU 
found  us  the  result  of  even  an  easy  labour,  and  therefoie  forms  a  good 
guide  when  present.  This  point  must  be  borne  in  mind  in  reference  to 
criminal  abortion,  inasmuch  as  the  neck  has  the  appearance  as  if  violence 
had  been  employed.  From  the  statement  of  appearances  given  above, 
it  will  be  seen  that  there  must  be  considerable  difficulty  in  determining 
the  period  prior  to  death  at  which  delivery  took  place.  The  difficulty 
is  increased  wdien  a  woman  has  been  prematurely  delivered,  or  when  death 
has  not  taken  place  until  some  time  after  delivery.  An  opinion  may  be 
in  some  degree  strengthened  by  searching  for  those  signs  which  have 
been  described  as  characteristic  of  delivery  in  the  living.  These,  if  presen  , 
w  ill  always  furnish  strong  corroborative  evidence,  not  only  ot  the  tact 
of  delivery,  but  of  the  period  at  which  it  had  probably  occurred,  the 
absolute  size  is  not  of  much  value,  for  involution  proceeds  at  a  different 
rate  in  different  women.  A  very  similar  condition  of  congestion  of  t  e 
interior  is  found  after  menstruation.  The  reader  is  referred  to  works  on 
obstetrics  for  further  details  of  the  appearances  m  the  two  conditions. 

The  Placental  Site.  This  affords  proof  of  a  recent  pregnancy;  it 
is  usually  recognisable  up  to  eight  or  nine  weeks  after  delivery,  and  has 
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been  noticeable  as  long  as  twelve  weeks  after.  It  is  of  very  dark  colour, 
looking  sloughy  and  gangrenous,  and  the  sinuses  are  very  e\  ldent  m  . 

The  Presence  of  a  Corpus  Luteum.  Owing  to  the  increase  m  our 
knowledge  of  the  physiology  of  reproduction  in  the  past  few  years  the 
corpus  luteum  has  been  extensively  investigated  and  its  relationship 
to  ovulation,  menstruation  and  the  maintenance  of  pregnancy  discussed 
in  great  detail.  Readers  are  referred  to  modern  works  on  this  special 
subject  for  details.  It  may  be  accepted  that  a  corpus  luteum  is  formed 
after  each  ovulation  and  that  the  secretion  of  the  corpus  is  essential  for 
the  development  of  the  uterine  mucous  membrane  to  prepare  it  for  the 
attachment  of  the  fertilised  ovum.  Should  fertilisation  not  take  place  the 
corpus  rapidly  retrogresses,  but  in  the  event  of  pregnancy  it  increases  in  size 
and  remains  prominent  for  several  months.  There  is,  however,  apart  from 
its  size  and  duration,  no  essential  difference  that  we  know  of  at  present, 
between  the  corpus  luteum  of  menstruation  and  that  of  pregnancy. 

Investigations  relative  to  pregnancy  and  delivery  in  the  dead  body 
are  almost  exclusively  confined  to  cases  of  criminal  abortion,  where 
the  contents  of  the  uterus  have  been  expelled  at  the  sacrifice  of  the 
life  of  the  woman.  Death  commonly  ensues  in  these  cases  within  two 
or  three  days  after  delivery  and  then  satisfactory  proofs  are  obtainable 
by  a  post-mortem  examination,  but  if  the  woman  has  survived  three  or 
four  weeks,  it  may  be  as  difficult  to  determine  delivery  in  the  dead  as  in 
the  living  subject,  except  for  the  placental  site.  This  remark  applies 
to  delivery  at  the  full  period  ;  for  if  the  uterus  has  expelled  its  contents 
in  the  first  months  of  pregnancy,  the  traces  of  this  expulsion  will  have 
generally  disappeared  in  the  course  of  a  few  days. 

Signs  of  Remote  Delivery  in  the  Living 

A  question  may  arise  whether  it  is  in  the  power  of  a  medical  practi¬ 
tioner  to  determine  the  period  at  which  delivery  took  place,  i.e.,  how  long 
a  time  has  elapsed.  This  becomes  necessary  when,  in  cases  of  concealed 
birth,  abortion,  or  infanticide  (some  time  after  suspected  parturition), 
a  child  is  found,  and  a  medical  witness  is  required  to  state  whether  the 
time  which  has  elapsed  since  the  birth  of  the  child,  either  dead  or  living, 
corresponds  with  the  supposed  delivery  of  a  suspected  woman.  An 
opinion  may  be  possible  if  the  examination  takes  place  within  eight  or 
ten  days  after  delivery,  but  it  becomes  difficult  after  the  sixth  day  ; 
and  when  the  tenth  or  twelfth  day  has  passed  it  is  still  more  difficult! 
After  two  or  three  months  it  may  be  regarded  as  impossible  to  assign 
the  period  of  delivery  with  any  degree  of  precision. 

In  a  case  of  pretended  delivery,  contested  legitimacy,  or  disputed 
chastity,  a  medical  witness  may  be  required  to  say  whether  a  woman 
lias,  at  any  antecedent  period  of  her  life,  been  delivered  of  a  child. 
Delivery  has  often  been  feigned  by  women  for  the  purpose  of  extorting 
charity ,  compelling  marriage,  or  disinheriting  persons  who  have  claims 
to  an  estate,  and  in  other  cases  without  any  assignable  motive  It  mav 
be  said  at  once  that  unless  the  child,  of  which  the  woman  is  said  to  have 
been  delivered,  had  been  of  at  least  six  months’  development  it  is 
impossible  to  swear  to  the  fact  of  her  ever  having  been  delivered  ’at  all 

If  Tufad  “  Vrf  ”  “  a,‘  ,east  Six  “«*“«“  P-vious  to  examination 
If  t  had  reached  this  period  some  of  the  following  signs  may  be  found' 

but  no  one  of  them  alone  is  of  much  use  ;  it  is  absolutely  imperative  for 
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mi!!w  °f  them.t?  be  found,  and  then  for  other  causes  to  be  excluded  which 
might  account  for  them.  They  are 

JSl  “f’  Ch?ngf  in.  There  is  commonly  a  so-called  secondary 
C  h  bf  of  parous  women,  and  that  rather  darkly  pigmented, 

ut  these  points  especially  the  pigmentation,  may  fade  after  lactation, 

<  id  mat  be  found  m  non-parous  brunettes  ;  the  presence  of  the  secondary 

<  reola  is  a  little  more  reliable.  The  breasts  in  parous  women  are  com¬ 
monly  pendulous,  but  the  breasts  of  any  woman  may  become  pendulous 

j°m  man>  °t 101  causes  than  a  past  pregnancy,  and  they  may  recover  their 
shape  and  firmness  very  well  after  a  pregnancy,  and  even  after  prolonged 
ac  a  ion.  If  lineaa  albicantes  (the  little  w'hite,  atrophic,  glistening  lines) 
can  be  found  they  are  so  far  proof  that  the  skin  over  the  breast  has  been 
at  some  time  greatly  distended,  but  do  not  prove  that  pregnancy  was  the 
cause  of  it  ,  excessive  fat,  or  even  an  abscess,  might  cause  such  distension. 

{!>)  Abdomen  with  Lineae  Atrophicae.  The  same  arguments  apply 
as  to  tho.^e  in  the  breast,  only  that  the  possible  causes  are  even  more 
numerous  than  for  the  breast  —  ascites,  tumour,  oedema,  fat,  etc. 


(c-)  Vulva  and  Perineum.  It  is  much  easier,  from  the  completeness 
of  the  posterior  commissure,  or  absence  of  any  rupture  of  perineum, 
or  of  a  scar  of  such  rupture,  to  say  that  probably  there  has  not  been 
parturition,  than  it  is  to  state  positively  that  there  has  been  parturition 
because  the  appropriate  opposite  to  the  above  is  present  ;  disease  and 
accident  may  easily  be  alleged  as  the  cause  of  what  is  found. 

( d )  Hymen.  An  unruptured  hymen  is,  of  course,  absolute  proof 
against  parturition  having  ever  occurred,  although  it  is  no  proof  of 
virginity  ;  if  the  attached  margins  of  the  fragments  of  lacerated  hymen 
are  in  continuity  with  one  another  it  may  safely  be  sworn  that  no  full¬ 
time  child  has  passed  ;  if  camnculx  myrtiformes  (these  are  the  tags  of 
tissue  left  by  the  ruptured  hymen  which  do  not  touch  at  their  seat  of 
attachment)  are  present,  this  is  conclusive  proof  of  considerable  distension 
of  the  hymeneal  orifice,  but  things  other  than  a  foetus  may  have  done  this. 

(e)  Uterus  Enlarged,  and  Cervix  Lacerated.  It  is  true  that  when 
once  the  uterus  has  carried  a  foetus  for  many  months  it  never  again 
becomes  quite  so  small  or  quite  the  same  shape  as  one  which  has  not 
done  so  ;  the  differences  are,  however,  such  that  in  the  living  (even 
healthy)  uterus  they  could  not  be  positively  asserted  to  be  due  to  a  past 
pregnancy,  while  disease  such  as  fibroids  will  quite  destroy  any  chance  oiante- 
mortem  distinction  between  a  parous  and  non-parous  uterus.  The  condition 
of  the  cervix  is  more  reliable  ( vide  above  “  Signs  of  Recent  Delivery  ), 
though,  of  course,  such  lacerations  may  have  entirely  disappeared.  The 
external  os  in  the  nulliparous  uterus  is  usually  a  small  circular  dimple, 
while  after  parturition  it  is  commonly  seen  as  a  longitudinal  slit. 


Signs  of  Remote  Delivery  in  the  Dead 

Death  will  not  have  destroyed  any  of  the  signs  mentioned  as  applicable 
to  the  living  unless  decomposition  or  some  other  destructive  agency  has 
been  at  work  too  long.  The  uterus  may  be  more  closely  investigated  and 
measured,  the  shape  and  size  of  its  cavity  and  cervix  measured,  and  also 
anv  disease  such  as  fibroids  can  be  for  a  certainty  detected.  Microscopic 
sections  of  the  uterine  wall  will  show  numerous  vessels  obliterated  by 
endarteritis  in  the  parous  organ.  For  elaborate  differences  between  the 
parous  and  non-parous  uterus  vide  works  on  obstetrics. 


CHAPTER  V 


DISSOLUTION  AND  NULLITY  OF  MARRIAGE 


Legal  Aspects  of  the  Subject 

In  the  contract  of  marriage,  capacity  of  consummation  is  implicit, 
so  that  an  incapacity  in  either  party  in  this  respect  may  constitute  a 
legal  ground  for  annulling  the  marriage. 

Dissolution  of  Marriage.  Since  the  operation  of  the  Matrimonial 
Causes  Act,  1937,  a  petition  for  dissolution  of  marriage  may  be  presented 
by  either  spouse  on  the  ground  of  adultery,  cruelty,  or  desertion  without 
cause,  or  incurable  unsoundness  of  mind,  or  on  the  ground  that  the  spouse 
can  be  presumed  to  be  dead. 

The  wife  may,  in  addition,  present  a  petition  on  the  ground  that  the 
husband  has  been  guilty  of  rape,  sodomy,  or  bestiality.  No  such  petition 
may  be  presented  within  three  years  of  the  marriage,  in  the  absence  of 
proof  of  exceptional  hardship  suffered  by  the  petitioner,  or  of  exceptional 
depravity  on  the  part  of  the  respondent,  and  by  leave  of  the  Judge.1 

A  husband  cannot  obtain  relief  on  the  ground  of  unnatural  practices 
by  his  wife. 

Judicial  Separation.  A  petition  may  be  presented  on  any  of  the  above- 
mentioned  grounds  applicable  to  divorce,  or  on  the  ground  of  failure  to 
comply  with  a  decree  for  restitution  of  conjugal  rights,  or  on  any  other 
ground  on  which  a  decree  for  divorce  a  mensa  et  thoro  might  have  been 
pronounced  immediately  before  the  commencement  of  the  Matrimonial 
Causes  Act,  1857. 


Nullity  of  Marriage. 

(A)  Marriages  void  ab  initio  on  the  ground  of  bigamy,  want  of  consent 

caused  by  duress  or  fraud,  consanguinity,  insanity  of  one  of 
the  parties  at  marriage,  or  irregularity  as  to  ‘  forms  and 
ceremonies. 

(B)  Marriages  voidable  only  on  the  ground  of  impotency,  malforma¬ 

tion,  frigidity,  incapacity  at  the  time  of  the 'marriage  to 
consummate  the  same  ;  wilful  refusal  to  consummate  the 
marriage,  insanity  or  epilepsy,  or  mental  deficiency  at  time 
ol  marriage,  venereal  disease  in  communicable  form  at  time 

of  marriage  wife  at  time  of  marriage  pregnant  by  a  man  other 
than  the  petitioner. 

o  ,  Tiie,  \h,ref  )ast-mentioned  grounds  are  subject  to  the  court’s  beina 
satisfied  that  the  petitioner  was  at  the  time  of  the  marriage  ignorant 
of  the  facts  alleged  ;  that  proceedings  were  instituted  within  a  year  of 

1  Hayden  on  Divorce,  4th  Ed.,  pp.  35  et  seq. 
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the  marriage  ;  and  that  marital  intercourse  with  the  consent  of  the 
petitioner  has  not  taken  place  since  the  discovery  by  the  petitioner  of 
the  existence  of  the  grounds  for  a  decree. 

Summary  Jurisdiction  (Married  Women  and  Separation  and  Main¬ 
tenance)  Acts,  1895  to  1925  (as  extended  by  the  Matrimonial  Causes  Act, 
1937,  s.  11).  Under  these  statutes  a  court  of  summary  jurisdiction 
may  order  that  a  wife  whose  husband  has  been  convicted  summarily  of 
an  aggravated  assault  upon  her  within  the  meaning  of  the  Offences  against 
the  Person  Act,  1861  ;  or  has  been  convicted  on  indictment  of  an  assault 
upon  her,  and  sentenced  to  pay  a  fine  of  more  than  51.,  or  to  a  term  of 
imprisonment  exceeding  two  months  ;  or  has  deserted  her,  or  has  been 
guilty  of  persistent  cruelty  to  her  or  to  her  children,  or  of  wilful  neglect 
to  provide  reasonable  maintenance  for  her  or  her  infant  children  whom 
he  is  legally  liable  to  maintain  ;  or  while  himself  suffering  from  a  venereal 
disease,  and  knowing  that  he  was  so  suffering,  has  insisted  on  having 
sexual  intercourse  with  her  ;  or  has  compelled  her  to  submit  herself  to 
prostitution,  or  whose  husband,  not  being  amenable  to  any  jurisdiction 
in  lunacy,  is,  by  reason  of  habitual  drunkenness  or  the  habitual  taking 
of  dangerous  drugs,  at  times  dangerous  to  himself  and  others  or  incapable 
of  managing  himself  and  his  affairs,  need  no  longer  cohabit  with  her 
husband.  A  certificate  of  a  conviction  for  cruelty  may  be  used  to  cor¬ 
roborate  a  wife’s  allegations  of  cruelty  in  the  Divorce  Court1  ;  but 
apparently  the  depositions  taken  before  the  justices  may  not  be  so  used.2 
In  addition,  a  wife  is  entitled  to  relief  where  the  husband  is  found  by  the 
court  to  be  an  habitual  drunkard  under  the  provisions  of  the  Inebriates 
Acts,  1879  to  1898,  and  the  Licensing  Act,  1902  (as  amended  by  sect.  3 
of  the  Summary  Jurisdiction  (Separation  and  Maintenance)  Act,  1925). 
By  the  Matrimonial  Causes  Act,  1937,  an  order  may  also  be  made  where  the 
husband  has  been  guilty  of  adultery,  but  an  order  cannot  be  made  unless 
the  court  is  satisfied  that  there  has  been  no  condonation  or  connivance, 
or  conduct  conducing,  or  collusion.  The  complaint  in  such  cases  must  be 
lodged  within  six  months  of  the  commission  of  the  offence  ( Teall  v.  Teall).3 

Legal  Cruelty.  The  definition  of  this  matrimonial  offence  was  laid 
down  by  Lord  Stowell  in  1790,  in  Evans  v.  Evans*  and  was  approved 
by  a  majority  of  the  House  of  Lords  in  Russell  v.  Russell.0  It  is  described 
as  conduct  of  such  a  nature  as  to  have  caused  danger  to  life,  limb,  or 
bodily  or  mental  health,  or  as  to  give  rise  to  a  reasonable  apprehension 
of  such  danger. 

Either  a  husband  or  wife  may  be  found  gudty  of  this  offence.  It 
is  seldom  that  one  act  of  cruelty  is  so  serious  as  to  be  deemed  sufficient 
bv  the  court  ;  but  where  there  are  continued  acts  of  bad  treatment 
and  ill-usage  they  will  be  considered  as  cruelty  when  taken  together.' 
Where  the  petitioner’s  health  has  broken  down  owing  to  a  long  course 
of  conduct  on  the  part  of  the  other  spouse,  the  court  will  give  relief. 
Wilfully  and  recklessly  to  communicate  syphilis  or  gonorrhoea  is  ciue  y . 

1  Harriman  v.  Harriman,  1909  P.  123. 

^  Judd  v.  Judd,  [1907]  P.  241. 

a  [1938]  P.  250. 

4  Hag.  Con.  35. 

«  S^AtkO^v^Atkinson  (1925),  Times,  March  26th. 

7  Hadden  v.  Hadden  (1919),  Times,  December  5th. 

8  Browning  v.  Browning,  [1911  P-  161- 
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Tn  Garner  v.  Garner 1  it  was  held  that  a  physician  can  be  compelled  to 
give  evidence  of  venereal  disease,  although  he  was  treating  the  patient 
under  a  national  scheme  which  enjoins  absolute  secrecy.  It  wou  ( 
appear  that  in  the  absence  of  other  and  more  serious  acts  it  is  not  cruelty 
to  infect  a  husband  or  wife  with  a  mere  skin  disease. 

A  man  cannot  be  convicted  criminally  of  unlawfully  and  maliciously 
inflicting  grievous  bodily  harm  on  his  wife,  or  of  occasioning  her  actual 
bodily  harm,  by  reason  of  his  having  communicated  to  her  a  venereal 
disease  from  which  he  was  suffering,  although  at  the  time  of  his  having 
connection  with  her  he  was  aw^are,  and  she  was  unaware,  of  his  condition, 
viz.,  gonorrhoea.2  Drunkenness  of  itself  is  not  regarded  by  the  court  as 
cruelty,  but  a  petitioner  will  be  entitled  to  relief  if  the  acts  complained 
of  were  committed  while  under  the  influence  and  effects  of  drink.3 

The  court  will  protect  a  petitioner  from  cruelty  by  an  insane  spouse 
where  the  insanity  is  recurrent  and  intermittent,  and  the  safety  of  the 
petitioner  is  in  question.4  But  it  would  appear  from  the  remarks  of 
Lord  Gorell  in  Baron’s  case  that,  if  the  insanity  is  of  a  permanent  nature  , 
the  remedy  of  the  petitioner  would  be  to  apply  the  provisions  of  the 
Lunacy  and  Mental  Treatment  Acts.  (But  see  now  the  Matrimonial 
Causes  Act,  1937.) 

Threats  of  actual  personal  violence  somet  imes  constitute  legal  cruelty  ; 
but  mere  vulgar  abuse,  obscene  language,  false  accusations  of  adultery, 
or  even  the  act  of  spitting  in  a  wife’s  face  will  not,  unless  accompanied  by 
other  acts.  Words  alone,  however  galling,  however  violent,  and  even  if 
they  impute  a  crime  of  the  most  disgraceful  kind,  have  been  held  not  to 
constitute  legal  cruelty.  Such  conduct  as  the  above,  with  other  acts, 
such  as  false  accusations  of  adultery5  or  unnatural  practices,  may  be 
regarded  as  coming  within  the  definition  and  the  principle  of  cumulative 
cruelty.6 

Sexual  Malpractices  apparently  do  not  in  themselves  constitute  cruelty 
without  proof  that  the  practice  of  them  or  invitations  to  repeat  them  have 
caused  injury  to  health.7 


Medical  Aspects  of  the  Question  8 

Dealing  with  these  in  order,  medical  evidence  may  be  required  to 
prove  :  Adultery  on  the  part  of  the  wife.  This  naturally  involves  the 

orernTt5  PI°  °nget anrd  sh°rtened  gestation  if  she  should  have  become 
Sed  L  fi.  l  £ ,of  such  intercourse  :  this  we  have  already  con¬ 
sidered  in  full.  In  ordinary  circumstances,  the  case  calls  for  no  other 

“if be  t:ke„Tit.eXCePt  PCThaPS  that  °f  “y)’  a"d  ^  further  notice 

1  (1920),  36  T.  L.  R.  196. 

2  B.  v.  Clarence  (1888),  16  Cox,  511. 

3  Walker  v.  Walker  (1898),  77  L.  T.  715 

4  Hanburyv.  H anbury,  [18921  P.  222— hnsh*na  ir 

mania;  Baron  v.  Baron  (1908)  24  T  I  R  070  ,  from  intermittent  and  recurrent 

suicide,  necessitating  treatment  in  a  mental  hosnioT  f h°  hu/band  had  twice  attempted 

occasions  made  threats  against  wife,  so  that  her  WmVf°r  &  f?W  months>  and  on  other 

5  Jeapes  v.  Jeapes  (1903),  89  L  T  74  became  lmPaired- 

'‘  Bussell  v.  Bussell,  [1897]  A.  C.  395.  ' 

'  S tat h am  v.  Statham,  [1929]  P.  131. 

M.D.,  see  Trans,  ill ,^1^23-2^ Spec ts  of  the  Law  of  Nullity,”  hy  S.  H.  Belfragc, 
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c  ,4  huskand  cannot  obtain  a  decree  of  nullity  of  marriage  on  the  "round 
of  his  wife’s  fraud  in  concealing  from  him  the  fact  that  she  was  pregnant 
by  another  man  at  the  date  of  the  marriage.1 

Communication  of  Venereal  Disease.  It  is  difficult  in  view  of  the  legal 

aspects  of  this  question  to  make  any  general  statements  on  this  subject 
but  gonorrhoea  is  frequently  the  subject  of  medico-legal  inquiry  from 
its  widespread  dissemination  and  the  injury  which  may  be  produced 
in  the  female  if  the  uterus,  tubes,  or  ovaries  become  infected.  The  only 
accurate  method  of  diagnosis  is  the  bacteriological  demonstration  of  the 
gonococcus.  A  certificate  of  freedom  from  gonorrhoea  to  a  marriage 
candidate  should  be  granted  by  a  physician  only  after  the  greatest 
deliberation  and  after  repeated  negative  examinations  by  a  bacterio¬ 
logical  expert.  The  absence  of  any  discharge  clinically  is  no  evidence 
of  the  absence  of  the  gonococcus  even  years  after  an  attack  of  the  disease, 
and  as  long  as  the  organism  is  present  the  patient  is  capable  of  communi¬ 
cating  the  disease. 


De  Lisle  v.  l)e  Lisle r  In  this  case  the  wife  sought  a  divorce  by  reason  of  the 
adultery  and  cruelty  of  her  husband,  the  cruelty  consisting  in  the  alleged  trans¬ 
mission  of  gonorrhoea,  whereby  her  health  was  seriously  affected.  The  husband 
having  had  gonorrho?a  within  a  year  of  marriage  received  a  certificate  from  a 
medical  practitioner  that  he  was  in  good  health  on  June  26th,  1902.  On  July  9th 
marriage  took  place,  and  was  consummated  in  a  violent  manner,  the  wife  being 
severely  lacerated.  Between  July  10th  and  12th  connection  took  place  four 
times,  on  each  occasion  accompanied  by  severe  pain.  On  July  13th  menstruation 
ensued  and  lasted  some  eight  days,  and  marital  relations  were  not  resumed  until 
July  27th,  when  at  the  request  of  the  wife  connection  took  place  and  continued 
twice  daily  until  August  2nd.  On  all  these  occasions  the  wife  was  free  from  pain. 
On  August  3rd  connection  wTas  attempted,  but  failed,  as  the  husband  was  unable 
to  get  an  erection.  On  August  4th  the  husband  complained  of  feeling  unwell,  and 
consulted  a  doctor,  but  did  not  inform  his  wife  of  the  result  of  his  medical  con¬ 
sultation.  On  August  9th,  i.e.,  six  days  after  last  coitus,  the  wife  noticed  a 
discharge  on  her  linen  and  felt  smarting  pains  on  micturition.  Early  in  September 
she  consulted  a  physician  in  Rome,  as  she  had  doubts  whether  her  marriage  had 
really  been  consummated.  While  answering  this  question  in  the  affirmative,  the 
physician  in  question  was  apparently  led  from  the  appearances  presented  to  ask 
for  an  examination  of  the  sheets  of  the  bed  occupied  by  the  wife  during  her  last 
period  of  marital  intercourse.  Stains  were  found  on  the  sheets,  and  cocci  similar 
in  appearance  to  the  gonococcus,  and  the  wife  was  thereupon  seen  by  a  venereal 
specialist,  who  pronounced  the  disease  to  be  clinically  gonorrhoea,  and  on  examina¬ 
tion  of  the  pus  the  gonococcus  was  stated  to  have  been  found,  fihe  examination 
was  microscopic  only.  No  cultures  were  made.  On  the  night  of  October  7th 
violent  uterine  haemorrhage  ensued,  with  the  result  that  on  the  9th  the  uterus 
was  cleared  out,  and  a  putrefied  foetus  was  found.  The  wife  was  ill  for  many  weeks 
and  as  the  result  of  her  sufferings  brought  the  action  against  the  husband.  Medical 
witnesses  were  called  for  both  parties,  the  defence  being  that  the  wife  did  not 
suffer  from  gonorrhoea,  or  if  she  did  that  it  was  an  infection  from  a  latent  gonorrhoea 
in  the  husband,  he  believing  himself  to  be  cured  before  the  marriage  took  place. 
For  the  wife  the  medical  expert  opinion  was  that  although  no  cultivation  of  the 
gonococcus  had  been  made,  the  whole  history  of  the  case  togetherwiththe 
microscopic  diagnosis,  was  proof  of  the  existence  of  gonorrhoea.  In  the  cross- 
examination  the  question  of  the  existence  of  pseudo-gonococci  was  considered, 
also  the  possibility  of  the  cause  of  the  condition  being  due  to  leucorrhoea  Onthe 
other  hand,  the  medical  experts  for  the  wife  laid  great  stress  on  the  fact  that  l  ad 
the  gonorrhoea  been  contracted  from  a  latent  gonorrhoea  n  the .  ^band  the 
discharge  would  have  made  its  appearance  long  before  Augus >  ^hllty  f 

days  after  marriage.  The  fact  of  its  appearance  on  this  date  ^as  held  by 

i  Moss  v.  Moss,  otherwise  Archer,  [1897]  P.  263. 

-  (1904)  The  Times,  March  15th. 
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medical  experts  to  be  conclusive  evidence  that  there  had  been  a  fresh  adulterous 
infection  in  the  husband  some  time  between  July  13th  and  August  3rd,  and 
probably  in  the  latter  part  of  this  period.  , 

For  the  defence  it  was  maintained  that  the  disease  from  which  the  wife  sunered 
had  never  been  a  gonorrhoe,  that  it  might  have  been  set  up  by  a  leucorrhoea  tho 
result  of  the  violent  intercourse  with  laceration  which  took  place  in  the  first 
instance,  and  that  a  mere  microscopic  diagnosis  was  totally  insufficient  to  diagnose 
the  gonococcus,  which  might  be  closely  simulated  in  appearance  and  staining 
reactions  by  other  cocci  in  the  urethra  or  cervix  uteri.  The  husband  in  cross- 
examination  denied  adultery,  but  admitted  having  had  three  separate  gonorrhoeal 
infections  before  marriage.  He  also  admitted  having  consulted  doctors  about 
his  genitals  before  he  was  even  aware  that  the  wife  had  contracted  a  discharge. 

In  giving  judgment,  granting  a  decree  nisi,  the  judge  held  that  the  diagnosis 
of  gonorrhoea  had  been  established,  even  although  the  final  test,  the  cultivation 
of  the  gonococcus,  had  not  been  carried  out.  He  dealt  also  with  the  inability  of 
the  defence  to  establish  a  diagnosis  other  than  gonorrhoea.  From  the  length  of 
the  incubation  period  it  was  held  that  the  gonorrhoea  must  have  been  contracted 
by  the  husband  subsequently  to  marriage,  the  inability  to  have  connection  on 
August  4th  and  the  subsequent  visit  to  the  doctor  being  evidence  that  the  disease 
was  then  commencing.  To  establish  the  charge  of  cruelty,  the  judge  held  that  it 
must  be  shown  that  the  husband  had  a  knowledge  that  he  was  suffering  from  the 
disease,  or  at  least  a  suspicion  that  he  was  suffering,  and  this  was  proved  by  the 
fact  that  on  more  than  one  occasion  he  had  consulted  medical  men  before  he  was 
aware  that  the  wife  had  contracted  it. 


Nullity  of  Marriage  for  alleged  impotency  or  sterility.1  Impotency 
may  arise  either  from  malformation,  or  from  that  which  the  canon  law 
describes  as  “  frigidity  of  constitution,”  or  from  any  physical  cause  of 
whatever  nature  which  may  render  intercourse  impossible.  A  petition 
for  nullity  may  be  presented  by  either  party,  and  the  medical  proof  re¬ 
quired  must  be  such  as  to  satisfy  the  court  that  the  incapacity  alleged 
was  in  existence  at  the  time  of  the  marriage,  and  that  it  still  remained 
without  remedy. 

In  a  case  which  came  before  the  old  Ecclesiastical  Courts  a  singular 
question  arose  whether,  when  there  was  a  capacity  for  sexual  intercourse 
on  the  part  of  a  woman, with  a  certainty  that  front  physical  defect  it  could 
never  be  prolific,  this  was  sufficient  to  entitle  the  husband  to  a  divorce 


The  woman  was  examined  by  three  physicians;  and  they  reported  that  the 
sexual  organs  were  undeveloped,  like  those  of  girls  who  had  not  reached  puberty 
that  the  vagina  was  only  three-quarters  of  an  inch  in  depth,  and  that  there  was 
no  uterus.  Ihey  stated  that  sexual  intercourse  might  take  place  in  an  irrm^rfYw 
way,  but  that  conception  could  never  result  ,  1  ?  an  unperfect 

an~h:nded  husband 

decree  ;  actual  consummation  had  taken  place.  '  WaS  n°  ground  for  a 

found  a  decree  of  nullity  and  that  tl  1  *  su^?lent  ground  whereon  to 
T  or  was  not^capable  *  ~* 

Sexual  intercourse  was  neeessary 

see  ppA3?ande,42"nd  Mr'  Adri*"  Stephen, 
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and  the  intercourse  must  be  ordinary  and  complete,  not  partial  and 
imperfect ;  yet  it  would  not  be  proper  to  say  that  every  degree  of  imperfec¬ 
tion  would  deprive  it  of  its  natural  character. 

Negative  evidence  of  non-consummation  from  the  physical  condition 
of  a  woman  is  of  much  less  value,  cxteris  paribus,  than  the  affirmative 
evidence  from  the  existence  of  a  physical  defect  in  a  man  ( vide  “  Impo¬ 
tence  ’).  When  the  defect  is  not  apparent  on  an  examination,  the  case 
is  attended  with  considerable  difficulty.  Dissolution  of  marriage  has, 
however,  been  granted  even  in  these  cases,  when  the  husband  has  acknow¬ 
ledged  his  incapacity  and  when,  notwithstanding  cohabitation  for  some 
years,  this  admission  has  been  confirmed  by  an  examination  of  the  wife. 
Even  when  the  male  organs  do  not  appear  well  developed,  if  sexual  desire 
is  absent,  great  caution  is  required  in  drawing  up  a  report.  In  investigating 
a  case  of  this  kind,  when  there  is  no  apparent  physical  defect  or  malforma¬ 
tion,  it  is  necessary  to  examine  the  bodily  state  of  the  person,  whether  he 
is  effeminate,  or,  on  the  other  hand,  whether  there  are  any  or  all  of  the 
usual  marks  which  attend  the  virile  state.  In  the  latter  case  the  impo- 
tency  may  be  only  temporary  ;  and  it  would  be  decidedly  unsafe  to  pro¬ 
nounce  an  opinion  adverse  to  the  existence  of  procreative  power. 

In  order  to  justify  a  declaration  of  nullity  on  the  ground  of  impotency 
or  sterility,  the  impediment  to  intercourse  or  procreation  should  be 
established  by  good  medical  evidence,  and  the  condition  must  be  evident 
and  irremediable.  It  must  also  have  existed  before  the  marriage,  and 
have  been  entirely  unknown  to  the  petitioner.  The  nature  of  the  impedi¬ 
ment  should  be  determined  by  private  medical  opinions  or  affidavits, 
based  on  an  examination  of  both  parties.  Although  there  is  no  reason 
whatever  to  suppose  that  impotency  and  sexual  malformation  are  more 
common  in  males  than  malformation  and  sterility  in  females,  we  rarely 
hear  of  a  husband  instituting  proceedings  for  nullity  of  marriage  on  the 
ground  of  sterility  (incapacity  of  procreation)  in  the  wife  ;  and  in  most 
instances  the  wife  petitions  on  the  ground  of  impotency  or  incapacity  of 
intercourse  in  the  husband.  The  difficulty  of  establishing  incapacity 
in  a  woman,  and  the  facility  of  proving  impotency  from  physical  causes 
in  a  man,  may  possibly  account  for  this  difference. 

The  malformation  described  in  the  following  continental  case  is 
probably  not  infrequent  among  reputed  females.  If  not  detected  at 
birth,  it  may  be  detected  at  the  age  of  puberty,  and  the  unfortunate  con¬ 
sequences  of  a  matrimonial  alliance  prevented. 


The  wife  was  well  aware  that  she  was  not  like  o 
had  concealed  her  condition  from  her,  and  had  never 


>ther  women.  Her  parents 
r  consulted  a  medical  man. 
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She  admitted  she  had  never  menstruate,!,  and  ^  not  had  any 

from  the  vagina.  She  ha, I  agreed  to  a 

2™™«onftom  ChuLTd  Ti,e  wife  wfs  an  hermaphrodite,  with  more  of  male 
Zn  female  development,  she  was  incapacitated  for  sexual  intercourse  ^  a  woman 
the  sexual  defect  was  congenital,  i.e.,  existing  before  the  marriage,  anl  - 
incurable.  The  marriage  was  declared  void,  and  the  wife  was  orderec  -  I 

the  clothes  of  a  man. 


Iii  an  unreported  petition  for  nullity  of  marriage,  there  was  anchylosis 
of  both  hip-joints  in  the  wife.  Nevertheless  there  was  abundant  evidence 
that  there  had  been  repeated  sexual  intercourse  from  behind  (more 

ferarum).  ir 

In  the  following  unreported  case  the  question  arose  whether  nullity 

petitions  were  restricted  to  the  husband  and  wife  during  life,  oi  whether 
third  parties  could  intervene  to  promote  them  for  their  own  interest  after 
the  death  of  either. 


The  plaintiff  claimed  a  right  to  administer  the  estate  of  his  deceased  wife  who 
had  died  intestate.  He  made  the  claim  as  her  lawful  husband.  1  he  next-of-kin 
of  the  wife,  who  were  the  defendants  in  the  case,  contended  that,  by  reason  of 
physical  incapacity,  the  marriage  with  the  intestate  was  void,  and  he  was  not 
the  lawful  husband.  He  therefore  had  no  legal  right  to  claim  administration. 


Sir  J.  Wilde  said — 


A  distinction  must  be  made  between  void  and  voidable.  In  cases  of  physical 
incapacity  the  marriage  is  not  void,  but  voidable  under  certain  conditions.  Thus 
the  party  complaining  must  be  sincere  on  the  ground  on  which  he  is  asking  relief, 
and  the  physical  defect  must  be  incurable.  This  matter  of  incapacity  ought  to 
be  raised  only  by  the  person  who  suffers  any  injury  from  it,  and  who  elects  to  make 
it  a  ground  for  asking  that  the  contract  of  marriage  should  be  annulled.  Such  a 
question  can  only  be  discussed  and  adjudicated  in  the  lifetime  of  the  parties.  It 
is  a  matter  of  personal  complaint  only,  and  has  always  been  dealt  with  as  such. 
In  this  suit  the  rights  of  third  parties  had  been  introduced.  The  question  whether 
two  persons  are  married  or  not  may  arise  on  a  variety  of  occasions,  and  be  raised 
by  third  persons,  as  creditors  or  otherwise.  Now  if  the  parties  themselves  are 
content  with  the  consortium  vitas,  and  prefer  to  maintain  the  bond  of  matrimony 
intact,  would  it  not  be  almost  intolerable  that  a  third  person  should  have  a  right 
to  insist  upon  an  inquiry  into  the  nature  of  their  cohabitation  and  the  revelation 
of  their  physical  defects  ?  The  ground  of  nullity  must  therefore  be  confined  to  a 
suit  brought  by  one  of  the  parties  to  the  marriage  in  the  Matrimonial  Court. 


The  learned  Judge  gave  judgment  for  the  husband,  whereby,  notwith¬ 
standing  physical  incapacity,  he  was  constituted  administrator  of  his 
deceased  wife’s  estate. 

It  would  seem  to  be  the  duty  of  the  court  to  determine  in  which  of 
the  parties  the  disability  lay  ;  but  in  G.  v.  G.1  the  court  pronounced 
a  decree  nisi  of  nullity  on  both  cross-petitions,  and  left  the  question 
undetermined. 

In  C.  (otherwise  H .)  v.  C the  House  of  Lords  held  that  impotency 
is  a  ground  for  a  decree  of  nullity,  inasmuch  as  the  husband  was  incapable 
ot  consummating  that  particular  union  with  that  particular  woman. 

In  nullity  suits  on  the  ground  of  impotence,  an  order  for  the  appoint¬ 
ment  of  two  medical  inspectors  must  be  obtained  from  a  Registrar  of 
the  Divorce  Division.  After  examination  of  the  parties  the  inspectors 

I  [1921 1  P.‘  399.  (f°ll0Wed  ’n  H '  V‘  H •  Otherwise  N.)  (1923),  45  T.  L.  R.  618). 
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make  a  report  to  the  Registrar.  Both  parties  are  entitled  to  a  copy  of 
the  report.  The  refusal  of  a  respondent  in  a  nullity  suit  to  be  examined 
does  not  prevent  the  suit  from  proceeding.  If  a  nullity  suit  be  contested 
(which  is  rare),  there  may  be  other  medical  evidence  in  addition  to  that 
of  the  inspectors. 

The  following  cases  are  taken  from  the  latest  ( 1942)  edition  of  Rayden’s 
“  Practice  and  Law  in  the  Divorce  Division  ”  : — 


(a)  Nullity  Decrees  Granted.  D.  v.  A.  ( otherwise  D.).1  Where  wife 
had  no  uterus,  the  vagina  forming  a  cul  de  sac — complete  coitus  being 
impossible. 

IT.  v.  H.  ( otherwise  IT.).2  Consummation  impossible  owing  to  con¬ 
genital  malformation  of  wife,  which  was  removable  only  at  considerable 
risk  to  her  life. 

G.  ( otherwise  T.)  v.  T  3  Parties  separated  at  end  of  three  months. 
Wife  had  imperfect  signs  of  virginity  or  of  connection,  husband  believed 
to  be  incurably  impotent. 

G.  v.  6r.4  A  wife  of  middle  age  had  successfully  resisted  husband  for 
about  three  years — no  malformation,  but  refused  to  submit  to  remedies 
owing  to  dangerous  nature. 

P.  v.  L.  ( otherwise  P.).5  Wife  aged  eighteen  and  hysterical.  Struck 
husband  when  attempts  were  made.  Threats  to  commit  suicide.  Said 
she  had  no  sexual  desire  and  refused  remedies. 

H.  v.  P.  ( otherwise  H.).6  After  three  years’  cohabitation,  husband’s 
attempt  excited  hysteria.  Wife  refused  examination. 

L.  v.  P.  ( otherwise  IT.).7  Wife  aged  twenty-three,  with  vaginismus, 
slept  on  occasions  with  husband  for  three  years.  Slightly  dangerous 
operation  refused. 

F.  v.  P.  ( otherwise  F.).s  Respondent  a  widow,  not  a  virgin,  without 
children.  Slept  with  second  husband  five  months.  Non-consummation 
admitted.  Decree  granted  on  ground  of  “  latent  incapacity  arising  from 
hysteria.”  9 

Q  v  qio  All  attempts  resisted  by  wife  over  protracted  period. 

B.  ( otherwise  H.)  v.  P.11  Eight  months  after  the  marriage  separate 
beds  against  wish  of  wife.  Subsequent  attempts  in  same  bed.  \\  ife 
unwillingly  executed  deed  of  separation.  Husband  refused  examination. 

P.  (< otherwise  K .)  v.  P.12  Before  marriage,  wife  seduced  by  another 
man.  Husband  admitted  impotence. 

S.  v.  S.  ( otherwise  ilf.).13  Wife  refused.  No  attempt  by  husband. 

Examination  refused. 


1  (1845),  1  Rob.  Ecc.  279. 

2  (1861),  2  Sw.  &  Tr.  240. 

3  (1854),  1  Ecc.  &  Ad.  389. 

*  (1871),  2  P.  &  D.  287. 

5  (1873),  3  P.  D.  at  foot  of  p. 
«  (1873),  3  P.  &  D.  126. 

7  (1882),  7  P.  D.  16. 

8  (1896),  75  L.  T.  192. 

9  Cp.  V.  v.  V.,  otherwise  C. 
J°  [1924]  A.  C.  349. 

11  [1901],  P-  39. 

12  (1907),  24  T.  L.  R.  65. 

13  (1908),  24  T.  L.  R.  263. 


73. 


(1921), 


37  T.  L.  R.  322. 
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J.  (otherwise  K.)  v.  Where  husband  refused  to  give  up  habit  of 

self-abuse  and  teft  wife.  bringing  suit  for  seven  years 

£  TTlotkLse  S.y  Decree  granted  seventeen  years  after 

(6)  Decrees  Refused.  V.  ( falsely  called  J.)  )  v.  ^  \  “‘0“u°s^ 

not  accented  bv  court.  Medical  evidence  uncertain.  Denial  by  husna 

S  A  A.  (otherwise  S.)  A  Husband  and  wife  had  lived  together  nine 
vears  but  court  was  not  satisfied  as  to  husband  s  attempts. 

'  s’.  ( falsely  called  E.)  v.  Ef‘  Permanent  incapacity  not  assumed  by 

court  Two  attempts  during  three  months  cohabitation,  unsuccess  u 
owing  to  husband’s  habit  of  self-abuse,  probably  curable.  \\  ife  s  health 
affected. 

Finegan  v.  Finegan  (otherwise  McHardy ).7  Pre-nuptial  agreement 
that  no  intercourse  until  wife  agreed  ;  no  grounds  for  inferring  incapacity. 

Hudston  v.  Hudston  (otherwise  Newbiggtng).1 2 3 4 5 6 7 8  Persistent  refusal, 
but  no  ground  for  inferring  incapacity  ;  pre-nuptial  agreement  for  noil- 
consummation  alleged,  but  not  proved. 


1  (1908),  24  T.  L.  R.  622. 

2  [1895]  P.  274. 

3  (1905),  21  T.  L.  R.  219. 

4  (1867),  1  P.  &  D.  460. 

5  (1878),  3  P.  D.  72. 

6  (1863),  3  Sw.  &  Tr.  240. 

7  (1917),  33  T.  L.  R.  173. 

8  (1922),  39  T.  L.  R.  108. 
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LEGITIMACY  AND  PATERNITY  : 

Legal  Presumption  of  Legitimacy 

Every  child  born  either  in  lawful  matrimony,  or  within  a  period  after 
the  death  of  the  husband  in  accordance  with  the  natural  duration  of 
gestation,  is  considered  by  the  English  law  to  be  the  child  of  the  husband, 
unless  the  contrary  be  made  clearly  to  appear  by  medical  or  moral 
evidence,  or  by  both  combined.  It  is  only  in  reference  to  medical 
evidence  that  the  subject  of  legitimacy  can  here  be  considered  ;  but  it  is 
extremely  rare  to  find  a  case  of  this  kind  determined  by  medical  evidence 
alone.  As  a  rule,  there  are  circumstances  which  show  that  a  child  whose 
legitimacy  is  disputed  is  the  offspring  of  adultery,  whereas  the  medical 
facts  may  be  perfectly  reconcilable  with  the  supposition  that  the  claimant 
is  the  child  of  the  husband.  Very  often,  therefore,  these  cases  have  been 
decided  from  moral  evidence  alone,  because  the  medical  evidence  of  the 
period  of  gestation  or  of  physical  capacity  in  the  parties  left  the  matter 
in  doubt.  The  common  law  of  England  was,  according  to  Lord  Coke, 
to  the  effect  that  if  a  child  was  born  during  marriage,  the  husband  being 
within  the  four  seas  of  the  realm  ( intra  quatuor  maria),  and  no  physical 
impossibility  being  proved,  the  child  was  legitimate.  Access  was  pre¬ 
sumed,  unless  it  could  be  proved  that  the  husband  was  “  extra  quatuor 
maria  ”  for  more  than  nine  months  preceding  the  birth  (Blackstone). 
The  present  state  of  the  English  law  on  the  subject  appears  to  be  that  a 
child  born  during  marriage  is  deemed  illegitimate  when,  by  good  medical 
or  other  evidence,  it  is  proved  that  it  was  impossible  for  the  husband  to 
be  the  father — whether  from  his  being  under  the  age  of  puberty,  from  his 
suffering  from  physical  incapacity  as  a  result  of  age  or  natural  infirmity, 
or  from  the  length  of  time  which  may  have  elapsed  since  he  could  have 
had  intercourse,  whether  by  reason  of  absence  or  death.  With  proof  of 
non-access  or  immorality  on  the  part  of  the  mother,  so  important  on  these 
occasions,  a  medical  witness  is  not  in  the  least  concerned.  In  a  case  of 
voluntary  separation  of  husband  and  wife,1  the  children  born  are  deemed 
to  be  the  children  of  the  husband,  unless  non-access  is  proved. 

In  Atchley  v.  Sprigg,  2  it  was  proved  that  husband  and  wife  had  lived  together 
nine  years  without  having  had  a  child,  and  that  they  then  separated,  and  did 
not  live  together  again.  Ten  years  after  the  separation,  and  while  the  wife  was 
in  the  habit  of  committing  adultery  with  another  man,  a  child  was  born.  This 
child  was  treated  by  the  paramour  as  his  own,  was  called  by  his  surname,  and 
was  brought  up  by  him.  Its  legitimacy  was  contested,  and  the  I  ice-Chancellor 
decided  that  notwithstanding  the  possibility  of  access  on  the  part  of  the  husband, 
the  child  was  illegitimate.  In  this  case  there  was  conclusive  evidence  of  illegitimacy, 
alth  ough  access  was  possible. 

i  For  decisions  on  the  legal  effect  of  separation  deeds,  see  Rayden,  op.  cit.  Ch.  II. 

*  33  L.  J.  (Ch.),  p.  345. 
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The  presumption  in  favour  of  the  legitimacy  of  a  child  born  in  wedlock 
within  the  usual  period  of  gestation,  is  a  presumption  which  may  be 
rebutted  by  admissible  evidence  that  the  husband  could  not  possibly  be 
the  father1  ;  but  the  rule  of  law  that  neither  the  husband  nor  the  wife 
is  permitted  to  give  evidence  of  non-intercourse  after  marriage  with  the 
object  of  establishing  that  a  child  born  during  wedlock  is  not  the  child 
of  the  husband  applies  to  divorce  proceedings  and  to  other  proceedings 
instituted  in  consequence  of  adultery.2  The  fact  of  non-access,  can, 
however,  be  proved  by  evidence  aliunde  A 

The  adultery  of  the  wife,  although  throwing  the  greatest  doubt  upon 
the  paternity  of  the  child,  is  not  conclusive.  It  must  be  shown  that  the 
husband  could  not  have  had  access  which  might  result  in  paternity  ; 
otherwise  the  presumption  of  sexual  intercourse  between  husband  and 
wife,  and  consequently  of  legitimacy  of  the  child,  must  prevail.4 


Legitimation  by  subsequent  Marriage.  In  England  (by  the  Legitimacy 
Act,  1926)  and  in  Scotland  an  illegitimate  child  is  rendered  legitimate 
by  the  subsequent  marriage  of  the  parents.  If  the  father  of  the  illegiti¬ 
mate  person  was  at  the  time  of  the  marriage  domiciled  abroad  (including 
Scotland)  by  the  law  of  which  country  the  illegitimate  person  became 
legitimated  by  such  marriage,  the  Legitimacy  Act,  1926,  enables  such 
person  to  be  recognised  in  England  or  Wales  as  having  been  legitimated 
from  Janaury  1st,  1927,  or  from  the  date  of  the  marriage,  whichever 
happens  last.  The  fact  that  the  child  was  a  bastard  born  in  adultery  is 
no  obstacle,  provided  that  subsequent  marriage  operates  to  legitimate 
such  bastards  by  the  law  of  the  father’s  domicile  at  the  time  of  the 
marriage.5  Persons  thus  legitimated  are  entitled  to  succeed  to  property 
upon  the  intestacy  of  a  parent  as  if  such  persons  had  been  born  legitimate. 

By  the  Legitimacy  Act,  1926,  the  legitimation  dates  from  the  com¬ 
mencement  of  the  Act  or  from  the  date  of  the  marriage,  whichever 
happens  last. 

In  determining  legitimacy  other  than  under  the  Legitimacy  Act, 
1926,  the  law  of  England  has  regard  to  the  date  of  birth,  which  can  be 
fixed,  and  not  to  the  date  of  conception,  which  cannot  be  fixed  ;  but  a 
child  born  after  the  death  of  the  wife,  provided  she  had  been  lawfully 
married,  is  legitimate,  although  marriage  is  dissolved  by  death.  Two 
cases  are  recorded  in  which  living  children  were  born  after  the  death  of 
the  mother.  The  fact  that  the  English  law  disregards  the  time,  place, 
or  date  of  conception  may  give  rise  to  a  singular  question.  A  child  may 
have  been  conceived  before  the  marriage  of  the  parents,  and  be  brought 
into  the  world,  by  the  Caesarian  operation,  after  the  death  of  the  mother  : 
lienee  it  would  neither  be  begotten  nor  born  in  wedlock  ;  and  yet  according 

to  the  principles  of  the  law  of  England,  it  would  be  the  legitimate  offspring 
of  the  marriage. 


It  happens  sometimes  that  a  child  is  bora  after  the  death  of  the  hus- 

,’nT  '  ,,n°nTPt.'l0’1  1,:s.lf8umed  to  have  taken  place  during  wedlock  ; 
and.  although  the  child  is  not  born  in  wedlock,  the  presumption  is  in 


Oaskill  v.  Gaskill,  [1921]  P.  42f>. 


linerley  v.  Brierley  and  Williams,  [1918]  P  *>57  • 

2  Bussell  v.  Bussell,  [1924]  A.  C.  687.  * 

3  Clarkson  v.  Clarkson  (1930),  46  T.  L  R  fio-i  (novel  u 

1  Fosdike  v.  Fosdike  and  Hillier  (1925)  t"  L  R  439  •  anr^ir600  °  °n  8^V  106  a^roact). 
107.  v  •  and  Warren  v.  Warren,  [1925] 

3  Collins  v.  .4.-0.  (1931),  47  T.  L.  R.  484. 
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favour  of  legitimacy,  unless  non-access  or  physical  incapacity  be  proved. 
Hence  conception  during  wedlock  and  birth  after  the  dissolution  of  the 
marriage  by  death — or  conception  before  wedlock  and  birth  during  that 
state — or  conception  and  birth  during  lawful  wedlock,  equally  create 
a  presumption  in  favour  of  the  legitimacy  of  offspring. 


Medical  Evidence  of  Legitimacy 

The  medical  evidence  which  may  be  required  will  refer  to  the  following 
facts  : — 


Whether  the  woman  has  had  a  child  Supposititious 

If  so,  whether  the  alleged  child  is  of  the  age  required/  children.” 

If  the  woman  has  had  a  child,  and  no  question  is  raised  regarding 
substitution,  its  legitimacy  must  depend  upon  : — 

1 .  Physical  competency. 

2.  Access  within  reasonable  time  involving — 

^  (a)  Natural  duration  of  pregnancy. 

(6)  Shortened  ,,  ,., 

(c)  Prolonged  ,, 


On  the  part  of 
•  the  husband 


Whether  the  Woman  has  had  a  Child.  This  has  been  considered  fully 
on  pp.  45  et  seq.  The  only  matter  which  requires  to  be  mentioned  here 
for  emphasis  is  that  inasmuch  as  the  child  survived,  it  must  have  been 
of  at  least  six  months’  intra-uterine  development,  and  therefore  the 
marks  left  by  its  birth  have  been  and  still  may  be  manifest.  On  the 
other  hand,  'it  may  be  demonstrable  that  the  woman  is  sterile  (vide 
pp.  7  et  seq.,  also  Vol.  I,  “  Consent  for  Examination  ”). 

If  so,  whether  the  Child  is  of  the  Age  Required.  If  a  medical  practi¬ 
tioner  were  always  to  be  on  his  guard  when  called  suddenly  to  a  case  of 
labour  by  persons  who  have  not  previously  engaged  him,  there  would 
rarely  be  any  mistake  in  this  connection. 

A  woman  may  substitute  the  living  child  of  another  woman  for  a 
dead  child  of  which  she  herself  has  been  delivered,  or  for  a  mole  which 
may  have  passed  from  her.  So,  again,  a  male  may  be  substituted  for 
a  female  child,  and  vice  versa.  When  the  question  is  simply  whether 
deliverv  has  or  has  not  taken  place,  the  calling  in  of  a  medical  man  would 
lead  to  discovery  ;  but  if  it  is  alleged  that  one  living  child  has  been  sub¬ 
stituted  for  another,  the  proof  of  this  can  depend  on  medical  evidence 
only  when  the  age  of  the  supposititious  child  does  not  correspond  to 
the  date  of  the  pretended  delivery  ( vide  “  Age  ”).  In  a  reported  case 
it  was  proved  that  a  woman  had  substituted  a  doll  for  the  dead  body  of  a 
child  of  which  she  pretended  she  had  been  delivered. 


In  R  v  Mam  Hall  the  prisoner  was  accused  of  having  conspired  with  a  woman 
to  make  it  that  she'  had  been  delivered  of  a  child.  The  nurse  h-d  for  the 

occasion  was  not  allowed  to  be  present  during  he  ?1,;  wafshXn 

aetim?  as  midwife.  When  the  nurse  was  called  into  the  room,  she  was 

by  the  prisoner  the  usual  marks  of  a  recent  delivery,  and  on  I/// 
the  child,  she  found  that  it  had  already  been  washed,  and  vvas  not/  n®^ 
unwashed  child.  It  was  then  proved  that  the  prisoner  on  the  <tayof t  ^r^ended 
delivery  had  procured  the  child  of  another /voman  who .had l  been  attendee^ 

medical  man.  A  medical  witness  stated  that  he '  *^nded^  given  birth  to 

alleged  birth,  and  from  what  he  saw  he  was  sure  that  she  had  nexer  g 

a  child. 
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A  more  daring  attempt  of  this  kind  came  before  the  House  of  Lords 
m  the  Wicklow  Peerage  case.1 

The  title  and  estates  of  the  Earl  of  Wicklow 

the  case,  would  be  the  son  of  her  husband  George  Howard,  ant  (“a 'd  ,  is 

rightful  Earl.  Mrs.  Howard  was  at  the  time  in  lodgings,  and  the  landlord  and  his 
wife  and  a  sister  of  the  latter,  one,  Rosa  Day,  were  the  prmeipa1  wltn^see  for  the 
claimant.  Mrs.  Howard  was,  or  professed  to  be,  taken  suddenly  ill  at  the  dat 
mentioned.  The  landlord  went  for  a  doctor,  who  was  not  at  home,  and  on  returning 
he  was  told  that  Mrs.  Howard  had  been  confined,  and  he  saw  an  infant  in  Kosa 
Day's  arms.  This  was  the  whole  of  the  evidence  of  the  child’s  parentage.  Neither 
medical  man  nor  nurse  attended  Mrs.  Howard,  although  it  was  her  first  confinement, 
and  the  infant  would  have  been  a  seven-months’  child.  It  was  never  registered, 
and  never  baptized.  There  was  evidence  that  Mrs.  Howard  had  not  borne  a  child, 
and  that  the  child  which  she  had  produced  as  her  own  was  obtained  by  her  in 
August,  1864,  from  a  girl  who  had  been  recently  delivered  in  a  workhouse.  Mrs. 
Howard  was  clearly  identified  as  the  person  who  had  taken  away  a  child  from 
the  workhouse  at  this  time.  The  House  of  Lords  rejected  the  claim,  and  came  to 
the  conclusion  that  the  witnesses  had  been  guilty  of  perjury. 


Suspicion  arises  in  cases  where  a  woman  has  not  been  attended  by  a 
medical  man,  and  where  there  is  an  unexplained  mystery  as  to  the  sur¬ 
rounding  circumstances.  A  medical  man  may  be  called  in  to  attend  a 
woman  some  time  after  an  alleged  delivery,  and  unless  he  is  careful,  liis 
name  and  reputation  may  be  used  as  a  shield  to  cover  a  gross  imposture. 
In  such  a  case  he  should  take  nothing  for  granted  ;  hut  should  insist  upon 
having  a  knowledge  of  all  the  facts,  and  should  see  all  the  parties  alleged 
to  have  been  present  at  the  delivery.  He  must  not  trust  to  the  appear¬ 
ances  of  blood  in  the  room  or  the  appearances  of  a  burnt  placenta,  for 
these  conditions  may  be  easily  imitated  by  an  artful  midwife. 

Physical  Competency  of  the  Husband.  This  has  already  been  fully 
considered  (vide  “  Impotency,”  p.  2).  It  calls  for  no  further  observation 
beyond  a  caution  as  to  cryptorchism,  q.v. 

Duration  of  Pregnancy.2  For  medical  purposes  we  have  only  to 
consider  the  duration  of  natural  pregnancy.  (For  a  full  discussion  of 
the  average  and  its  limits  either  way  vide  supra.)  All  that  need  be  stated 
here  is  that  the  period  of  gestation  is  not  fixed  by  law.  In  all  cases  of 
contested  legitimacy,  the  question  respecting  the  duration  of  gestation, 
when  it  arises,  is  left  entirely  open  by  the  law  of  England.  The  decision 
of  a  court  of  law  would  be  founded  quoad  the  duration  of  pregnancy  on  the 
opinions  of  experts  selected  for  the  occasion,  and  each  case  would  be 
decided  on  its  own  merits.  Precedents  do  not  assist  on  these  occasions, 
because  a  court  may,  on  non-medical  grounds,  declare  legitimate  a  child 
born  in  the  thirty-eighth  week  of  gestation,  whereas  in  another  case  a 
chihl  may  be  declared  legitimate  where  birth  had  taken  place  in  the  forty - 
third  week.  In  some  cases  forty  weeks  (or  280  days),  and  in  others  forty- 

three  weeks  (or  301  days),  have  been  taken  as  the  ultimum  temvus 
qmnendi.  1 

1  The  Wicklow  Peerage  Case,  Com.  for  Privileges,  April  1st  1870 
Soc.  for ’l 922-23?^CUt  p,p"  °n  **  *ub<w‘  by  T-  w-  Eden,  M.1A,  see  Trans.  Med.-Leg. 
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The  question  of  the  duration  of  pregnancy  has  been  raised  in  many 
cases  of  which  the  following  are  typical  : — - 

In  Cotterall  v.  Cotterall,  a  child  was  born  during  the  marriage,  and  the  husband 
petitioned  for  a  divorce  on  the  ground  of  adultery.  In  order  to  have  been  the 
child  of  the  husband,  the  birth  must  have  taken  place  after  twelve  months'  gestation. 
The  husband  left  his  wife  in  New  South  Wales,  and  was  absent  for  that  period 
of  time  without  possibility  of  access.  The  judge  (Lushington),  without  entering 
into  the  question  of  protracted  gestation,  upon  proof  of  this  allegation,  at  once 
pronounced  for  the  divorce. 


Such  a  duration  of  pregnancy  is  not  supported  by  any  known  facts, 
and  is  altogether  opposed  to  medical  probability. 

In  Boivden  v.  Bowden,1  the  period  of  gestation  was  307  days. 

One  of  the  most  interesting  cases  on  legitimacy  is  the  Gardner  Peerage 
case  which  came  before  the  House  of  Lords  early  in  the  nineteenth  century. 
A  full  account  of  the  medical  evidence  was  published  by  Lyall.2 


Alan  Legge  Gardner,  the  son  of  Lord  Gardner  by  his  second  wife,  petitioned 
to  have  his  name  inscribed  as  a  peer  on  the  Parliament  Roll.  The  peerage  was, 
howTever,  claimed  by  another  person,  Henry  Fenton  Jadis,  alias  Gardner,  who 
alleged  that  he  was  the  son  of  Lord  Gardner  by  his  first  and  subsequently  divorced 
wife.  It  was  contended  that  the  latter  son  was  illegitimate  ;  and  in  order  to 
establish  this  point,  the  evidence  adduced  was  partly  medical  and  partly  moral. 
Lady  Gardner,  the  mother  of  the  alleged  illegitimate  child,  parted  from  her  husband, 
on  board  of  his  ship,  on  January  30th,  1802.  Lord  Gardner  went  to  the  West 
Indies,  and  did  not  again  see  his  wife  until  July  11th  following.  The  child  whose 
legitimacy  was  disputed  was  born  December  8tli  of  that  year.  Therefore  the 
plain  medical  question,  taking  the  extreme  view,  was  whether  a  child  born  311 
days  ( jorty-jour  weeks  and  three  days,  from  January  to  December)  or  150  days 
{twenty-one  weeks  and  three  days  from  July  to  December)  after  possible  intercourse 
could  be  the  child  of  the  husband,  Lord  Gardner.  If  these  questions  were  answered 
in  the  affirmative,  then  it  followed  that  this  must  have  been  either  a  premature 
or  a  protracted  birth.  There  was  no  pretence  that  it  was  a  premature  case,  the 
child  having  been  mature  when  born.  The  question  then  was  reduced  to  this  — 
Was  this  alleged  protracted  gestation  of  311  days  consistent  with  medical 
experience  ?  Seventeen  leading  obstetric  practitioners  in  the  kingdom  gave 
evidence  which  was  conflicting,  but  a  majority  agreed  that  natural  gestation  might 
be  protracted  to  a  period  which  would  cover  the  birth  of  the  alleged  illegitimate 
child.  It  was  proved  that  Lady  Gardner,  after  the  departure  of  her  husband 
was  living  in  open  adulterous  intercourse  with  one,  Jadis;  and  on  this  ground 
Lord  Gardner  obtained  a  divorce.  He  subsequently  married  a  second  wife,  by 
whom  he  had  the  claimant,  Alan  Legge  Gardner.  It  was  contended  that  the  other 
claimant  was  really  the  son  of  Lady  Gardner  by  Jadis.  The  decision  of  the  House 
was  that  this  claimant  was  illegitimate,  and  that  the  title  should  descend  to  the 
son  of  the  second  Lady  Gardner. 

On  moral  grounds  the  decision  could  not  be  impugned ;  but, 
medically,  it  assumed  that  gestation  could  never  be  protracted  to  the 
311th  day  after  probable  intercourse.  Inasmuch  as  conception  is  not 
necessarily  the  immediate  result  of  intercourse  and  as  we  have  no  data 
for  fixing  the  precise  time  of  its  occurrence,  this  decision  could  hardly 
be  supported  on  medical  grounds.  We  should  not  be  justified  m  affirming 
that  every  child  born  forty-four  weeks  and  three  days  after  the  oppor- 
t  unity  of  intercourse  with  the  husband  was  ex  necessitate  rei  an  illegitimate 
child  Of  the  seventeen  medical  experts  who  gave  evidence  five  sup¬ 
ported  the  opinion  that  the  duration  of  human  pregnancy  was  hnntec 


1  (1917),  62  Sol.  J.  105. 

2  “Med.  Evid.  in  Gardner  Peerage  Case, 


1827. 
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about  nine  calendar  months,  i.e.,  from  thirty-nine  to  forty  weeks,  or  from 
273  to  280  days-or,  strictly  speaking,  from  270  to  280  days  ;  one  of 
the  witnesses,  indeed,  said  from  265  to  280  days.  These  witnesses,  o 
course,  gave  a  negative  to  the  possibility  that  Henry  Fenton  Jadis, 
alias  Gardner,  could  have  been  the  product  of  311  days’  gestation.  On 
the  other  side,  of  twelve  medical  men  who  seemed  to  agree  respecting 
the  above-mentioned  period  as  the  natural  term  of  gestation,  the  greater 
number  maintained  the  possibility  of  pregnancy  being  protracted  to  nine 
and  a  half,  ten,  or  even  eleven  calendar  months,  and  of  course  to  311  days 
—the  alleged  term  of  gestation  at  which  the  counter-claimant  was  born— 
and  they  thus  admitted  the  possibility  that  H.  F.  Jadis,  alias  Gardner, 
might  be  a  ten-and-a-half-months  child.1 

In  a  well-marked  instance  of  gestation  from  a  single  intercourse, 
noticed  by  Reid,  the  interval  was  293  days  ;  and  by  referring  to  the  case 
of  Rigby  and  Merriman,  it  will  be  seen  that  the  periods  of  gestation  from 
a  single  intercourse  have  varied  to  a  much  greater  degree  than  the  two 
here  placed  in  comparison.  The  following  case  was  tried  in  the  United 
States  : — 


The  defendant  was  indicted  for  fornication  and  bastardy.  The  prosecutrix, 
aged  twenty-three,  stated  that  she  had  had  intercourse  with  the  defendant  on 
September  24th,  1842,  and  with  no  other  person  before  or  subsequently.  She  was 
delivered  of  a  child  on  August  7th,  1843,  i.e.,  after  317  days,  or  forty-five  weeks  and 
two  days'  gestation  ;  and  she  swore  that  the  defendant  was  the  father  of  the  child. 


The  menses  ceased  about  three  weeks  after  intercourse,  and  they  only  appeared 
again  slightly  about  five  weeks  before  the  child  was  born.  At  this  time  she  had 
pains  which  continued  more  or  less  until  her  delivery.  She  first  knew  that  she 
was  pregnant  three  or  four  weeks  after  intercourse. 


The  defence  was  that,  from  the  period  of  time  which  had  elapsed,  the  defendant 
could  not  have  been  the  father  of  the  child.  He  therefore  merely  proved  his  absence 
and  did  not  return  until  after  the  birth  of  the  child.  No  evidence  was  adduced 
to  impeach  the  character  or  conduct  of  the  woman.  It  was  proved  that  she  had 
always  borne  a  good  reputation,  and  that  she  had  been  seduced  by  the  defendant 
under  a  promise  of  marriage.  Rodrigue  deposed  that  in  a  practice  of  nineteen 
years,  he  had  attended  some  hundreds  of  cases  of  midwifery,  and  the  longest 
period  of  gestation  which  he  had  known  was  ten  months.  He  considered  the  pains 
(  escribed  by  the  prosecutrix  to  have  been  the  commencing  pains  of  labour  The 
court  charged  the  jury  strongly  in  favour  of  the  medical  testimony  on  protracted 
gestation  and  they  returned  a  verdict  of  guilty,  thereby  finding  that  the  defendant 
was  the  father  of  the  child.  It  transpired  that  a  wife  of  one  of  the  jurymen  had 
during  one  pregnancy  gone  ten  months.  * 


In  another  case  in  the  United  States  there  was  reason  to  believe  that 
gestation  had  continued  for  a  period  of  320  days. 

In  a  seduction  case  the  parties  met  in  Guernsey,  and  it  was  admitted  tW 

Jdh:=r  r,  - 

Have 

been  a  period  of  gestation  of  over  300  davs  which  it,  »  ,  iaA  c 

Physical  impossible.  Two  medical  witnesses  for  The  p“ff  ’  sTtd 


Lyall’s  “  Med.  Evid.  on  the  Duration  of  Pregnancy,”  p.  8. 
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that  though  275  days  was  the  usual  period  of  gestation,  they  had  known 
cases  of  297  or  300  days.  Two  medical  witnesses  for  the  defence  stated 
that  in  their  belief  the  current  of  medical  opinion  ran  now  strongly  in  an 
opposite  direction,  and  tended  to  limit  rather  than  to  extend  the  limits  of 
possible  gestation  ;  and  though  they  would  not  say  that  it  was  absolutely 
impossible  that  the  period  should  extend  to  300  days,  they  believed  it 
to  be  so  improbable  as  to  be  practically  incredible.  The  plaintiff  was 
awarded  damages.  The  medical  witnesses  on  both  sides  agreed  that 
the  gestation  might  have  been  protracted  to  the  extent  which  would 
have  made  the  defendant  the  father  of  this  child. 

In  the  case  of  G ask  ill  v.  Gaskill,1  in  which  adultery  by  the  wife  was  alleged, 
the  period  between  the  last  date  of  possible  access  by  the  husband  and  the  date 
of  birth  was  331  days.  There  was  no  evidence  of  misconduct  by  the  wife,  and  the 
husband’s  petition  was  dismissed,  with  the  necessary  inference  that  the  child  born 
was  legitimate. 

The  practice  in  contested  cases  of  legitimacy  consists  in  establishing 
the  possibility  of  access  on  the  part  of  the  husband.  In  order  to  rebut 
the  legal  presumption  of  access,  where  husband  and  wife  are  living  near 
each  other,  evidence  of  something  more  than  mere  probability  of  non- 
intercourse  must  be  adduced.  When  possibility  of  access  is  proved,  the 
medical  question  arises,  whether  the  term  of  gestation  falls  within  the 
limits  assigned  by  the  best  medical  experience.  In  Gaskill  v.  Gaskill,1 
three  eminent  specialists  in  obstetrics  and  gynaecology  gave  evidence  as 
to  the  length  of  gestation. 


PATERNITY 

Disputed  Paternity.  Parental  Likeness.2  It  has  been  stated  that 
the  law  does  not  pretend  to  determine  who  begat  a  child  when  it  has 
been  born  during  wedlock.  But  medical  witnesses  have  recommended 
that  family  likeness  should  be  considered  from  several  aspects— not 
merely  a  likeness  in  feature  and  figure,  but  in  gesture  and  other  personal 
peculiarities  which  may  have  characterised  the  alleged  parent.  Ihese 
are  called  questions  of  paternity  :  they  seldom  occur  except  in  re  erence 
to  cases  of  bastardy,  and  when  they  do  present  themselves,  the  e^  ide 
thus  procured,  even  if  affirmative,  is  properly  regarded  as  only  corrobora¬ 
tive  In  the  Townshend  Peerage  case,3  a  presumption  based  on  family 
likeness  was  admitted.  The  person  whose  legitimacy  was  in  ques tion 
was  sworn  by  one  of  the  witnesses  to  have  shown  such  a  likeness  as  a 
child  to  the 'alleged  adulterer  that  he  would  have  known  him  among 

five  hundred  children.  ,  +hat 

The  proceedings  in  the  Douglas  Peerage  case  (1/67-9)  show  that 

evidence  of  this  kind  is  occasionally  of  some  importance. 

The  peerage  was  claimed  by  Archibald  v  The  claim 

after  the  death  of  the  alleged  parents,  -  '  •  ‘  .  ‘deceased  brother  were 

was  disputed,  on  the  ground  that  th  legitimacy  of  the  claimant 

everyGquar ter , ^and  after  it  had  been  most  minutely  sffied 

1  Fo9r21a]pPap4er5on  the  “  Evidence  of  Ke—  ^  Paternity  Cases,”  by  Sir  Francis 

Newbolt,  K.C.,  see  Trans.  Med.-Leg.  Soc.  for  19  -  • 

3  House  of  Lords,  May,  1843. 
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and  criticised,  the  case  came  on  for  judgment,  in  the 

on  July  7th,  1767.  So  important  was  the  cause  deemed,  J  g 

took  eight  days  to  deliver  their  opinions. 


The  result  was  that  seven  of  the  judges  voted  in  favour  ol  the  identity 
or  legitimacy  of  Archibald  Douglas,  alias  Stewart,  and  seven  against  l  , 
the  Lord  President,  who  had  the  casting  vote,  agreed  with  the  latter, 
thus  furnishing  one  among  numerous  instances  that  judges  as  well  as 
physicians  can  dilfer  with  precisely  the  same  facts  before  them.  An  appeal 
from  this  decision  was  taken  to  the  House  of  Lords  by  which  the  judg¬ 
ment  of  the  Court  of  Session  was  reversed  in  1769,  and  Archibald  Stewart 
(or  Douglas)  declared  to  be  the  son  of  Lady  Jane,  the  sister  of  the  previous 
holder  of  the  title.  Much  stress  was  laid,  in  favour  of  the  legitimacy 
of  these  children,  on  the  fact  that  they  closely  resembled — the  one  Sir 
John  and  the  other  Lady  Douglas.  The  resemblance  was  said  to  be 
general  ;  it  was  evident  in  their  features,  gestures,  and  habits.  Lord 
Mansfield,  in  delivering  judgment,  said  : — 


“  I  have  always  considered  likeness  as  an  argument  of  a  child  being  the  son 
of  a  parent,  as  the  distinction  between  individuals  in  the  human  species  is  more 
discernible  than  between  other  animals.  A  man  may  survey  ten  thousand  people 
before  he  sees  two  faces  exactly  alike  ;  and  in  an  army  of  a  hundred  thousand 
men  every  man  may  be  known  from  another.  If  there  should  be  a  likeness  of 
features,  there  may  be  a  difference  in  the  voice,  gesture,  or  other  characters, 
whereas  a  family  likeness  runs  generally  through  all  of  these  ;  for  in  everything 
there  is  a  resemblance,  as  of  feature,  voice,  attitude,  and  action.” 


This  kind  of  evidence  has  been  strongly  objected  to  from  its  uncer¬ 
tainty  ;  and  it  was  in  this  instance  much  disputed  whether  one  of  the 
children  resembled  Lady  Douglas,  but  it  seems  to  have  been  generally 
admitted  that  the  other  child  resembled  the  husband,  Sir  John.  Evidence 
from  family  likeness  is  not  strictly  medico-legal  ;  it  can  be  furnished 
only  by  friends  and  relatives  who  have  known  the  parties  well,  and  are 
competent  to  speak  from  personal  knowledge.  The  affirmative  evidence 
in  such  cases  will  be  stronger  than  that  which  is  negative,  for  it  could 
hardly  be  inferred  that  a  person  was  illegitimate  because  he  did  not 
resemble  his  parent. 

The  following  extract1  is  of  interest  with  reference  to  the  modern 
legal  view  of  the  value  of  physical  resemblance  as  evidence  in  cases  of 
disputed  paternity : — 


The  Scottish  law  courts  have  once  more  rejected  evidence  of  physical 
resemblance  between  child  and  alleged  parent  in  a  case  where  paternity 
is  in  dispute.  In  preliminary  proceedings  in  his  claim  to  the  Seafield 
peerage  Mr.  Alexander  Grant,  who  seeks  a  judicial  declaration  that  he 
is  the  eldest  lawful  and  legitimate  son  of  the  seventh  Earl  of  Seafield 
proposed  to  offer  evidence  that  not  only  he  himself  but  also  his  daughter 
and  other  members  of  his  family  resembled  his  alleged  parents  in  feature 

order  endlIdrS0T1.  mannerisms'  Lord  Ashmore  made  an  interlocutory 
oderexcludmg  tee  averments  ;  from  that  order  Mr.  Grant  appealed 

1  Lancet,  December  26th,  1925. 
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four  years  of  age  by  offering  evidence  inter  alia  of  physical  similarities 
between  the  child  and  his  reputed  parents.  On  appeal  the  House  of 
Lords  did  not  look  with  much  enthusiasm  upon  evidence  of  this  kind  ; 
Lord  Shaw  in  particular,  speaking  with  the  authority  of  a  Scottish 
lawyer,  pointed  out  that  in  Scotland  such  evidence  had  been  rejected 
for  more  than  a  century  on  the  ground  that  it  was  ‘  loose  and  fanciful,’ 
and  added  that  in  England  it  was  open  to  the  same  objection.  In  the 
Seafield  peerage  claim  Lord  Anderson  repeated  Lord  Shaw’s  two  epithets, 
while  the  Lord  Justice  Clerk  commented  on  the  remoteness  of  investigating 
alleged  resemblances  unto  the  third  and  fourth  generations.  It  was 
proposed,  he  said,  to  find  resemblances  to  her  grandfather  in  a  grand¬ 
daughter.  When  he  surveyed  the  vista  opened  up  by  these  averments, 
he  thought,  in  Professor  Bell’s  phrase,  that  the  situation  would  make 
wild  work  of  the  law  of  legitimacy.  English  law  is  not  quite  so  rigid  as 
Scots  law  in  excluding  evidence  of  this  kind.  It  will  be  remembered 
that  photographs  were  produced  in  the  Russell  divorce  case  to  suggest 
the  resemblance  of  baby  to  father,  and  that  in  the  Slingsby  case  Sir 
George  Frampton,  the  sculptor,  acted  as  a  kind  of  informal  assessor  in 
assisting  the  judge  to  detect  details  of  physical  similarity.  English 
law  seems  to  allow  that,  in  cases  of  disputed  paternity,  the  phenomenon 
of  facial  resemblance  between  parent  and  child  is  one  which  a  jury 
may  take  into  account  and  may  weigh  along  with  other  evidence.  But 
even  English  law  must  draw  the  line  somewhere,  and  if  in  an  .English 
court  it  was  sought  to  trace  this  resemblance  through  three  or  four 
generations,  the  judge,  if  he  did  not  exclude  the  evidence  altogether, 
would  doubtless  warn  the  jury  not  to  pay  much  attention  to  it.” 

Parental  likeness  may  be  occasionally  indicated  by  colour  or  peculiarities 
belonging  to  the  varieties  of  mankind,  as  in  intermarriages  with  Negro 
or  Mongolian.  In  such  a  case  the  evidence  afforded  becomes  much 
stronger5 ;  and  supposing  that  two  men  of  different  nationalities  have 
intercourse  about  the  same  time  with  the  same  woman,  the  colour  of 
the  skin  of  the  offspring  might  possibly  enable  a  court  to  determine  the 
question  of  paternity.  On  more  than  one  occasion  a  black  woman  has 
gxven  birth  It  the  same  time  to  a  black  child  and  a  mulatto.  A  case  is 
recorded  in  which  a  negress  gave  birth  to  twins,  one  of  whom  was  black 
and  the  other  white.  This  was  probably  a  case  of  superconception 
In  a  seduction  case  the  defendant  was  a  man  of  colour,  and  the  child  born 
of  the  alleged  adulterous  intercourse  was  born  coloured  and  with  woolly 
hair  Thfhusband  and  wife  were  both  light.  This  peculiarity  fixed 
the  paternity  of  the  child  on  the  defendant. 

Personal  Deformities  are  not  necessarily  transmitted  from  parent  to 
child  ;  yet  it  would  appear  that 1a  disputed question 

been  settler  on  ns  ' f”  ton  with  five  fingers  and  a 

a  °on  E 

£25  ."SEES  &  have  arfsen 

while  pregnant,  she  was  constan  y  m  f  ,|  child.  This  man 

The  magistrates  decided  that  he  was  “heI™  ^  children  are, 
might  have  been  the  victim  °f  a  ^ma.dence^  b,  ;  ^  „  the 

it  is  well  known,  born  occasionally  ot  lire  nng  i 
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deformity  existed  only  on  one  hand  in  the  child,  while  it  was  on  both 
hands  in  the  parent,  the  medical  proof  that  it  was  actually  transmitted 
by  generation  was  not  clearly  made  out.  In  some  instances  attempts 
have  been  made  to  fix  the  paternity  of  the  child  by  the  colour  of  the  hair, 
but  this  evidence  is  far  less  conclusive  than  that  afforded  by  the  colour 
of  the  skin. 

In  another  case  it  was  alleged  that  the  wife  of  the  plaintiff  had  had 
intercourse  with  the  defendant,  and  that  the  last  two  children  were  the 
offspring  of  the  latter.  The  plaintiff  and  his  wife  had  dark  hair,  as  well 
as  all  the  children  with  the  exception  of  the  last  two,  both  of  whom 
had  red  hair  ;  the  defendant  had  red  whiskers  and  sandy  hair. 

No  particular  stress  was  laid  upon  this  evidence,  but  it  was  received 
as  a  kind  of  indirect  proof.  Not  much  confidence  can  be  placed  in 
facts  of  this  description,  since  red-haired  children  are  often  born  to 
parents  who  have  dark  hair  ;  and  in  one  case  the  children  born  in  wedlock 
were  observed  to  have  dark  and  red  hair  alternately. 

Eye  colour  is  another  factor  which  may  be  used  in  determining 
parentage.  It  is  stated1  that  blue  eyes  are  recessive  to  dark  eyes,  and 
that  blue-eyed  parents  always  have  blue-eyed  children. 


The  Blood  Group  Test  in  Disputed  Paternity.  The  determination  of 
the  blood  group  of  the  child  and  the  alleged  parents  may  enable  the 
observer  to  give  definite  evidence  about  the  possibility  of  a  certain 
person  being  the  father  of  a  child  or  of  deciding,  when  two  persons  are 
involved,  which  of  the  two  if  any  could  be  the  father.  In  modern  times 
evidence  of  non-access  (which  cannot  be  given  by  either  of  the  spouses) 
can  be  given  by  a  scientist  who  carried  out  a  blood  test  on  the  spouses 
and  the  child.  In  Wilson  v.  Wilson2  evidence  was  given  that  the 
husband’s  group  was  OM,  that  the  wife’s  was  BM,  and  that  the  child’s 
was  ABN.  The  Court  held  that  the  husband  was  not  the  father  of  the 
child  and  granted  a  decree  of  nullity.  For  details  of  this  test  the  reader 
is  referred  to  p.  417,  Vol.  I.  For  references  to  the  Rhesus  factor  see 
pp.  419  and  423  of  Vol.  I,  and  the  Addendum  to  this  Volume. 

Affiliation.  Questions  of  paternity  are  involved  in  affiliation  cases 
A  man  may  allege  that  he  is  not  the  father  of  a  particular  child  by 
required.^  circumstances  upon  which  a  medical  opinion  may  be 


woman*  of  delicate  band^ft^5  tlfis*  had*  cOWb  *  °ther’  with  a  young 

delivered  of  a  female  child-nine^ S'  *°T  yearS  she  wa« 

intercourse  with  A.,  and  nine  calendar  months  less  five  d  a  vs  6  —f  S6Xual 

course  with  B.,  ;  or  at  the  end  of  270  flavs  *  days’  after  similar  inter  - 

end  of  271  days  after  intercourse  with  r  intercourse  with  A.,  and  at  the 

between  the  periods  of  intercourse  of  the’two  men'8’  ThV^  °f  f9?  dayS  elaPsecl 

discharge  in  the  meantime,  and  it  fa  not  believed  that  IT  had  n° 

she  went  her  full  time  had  a  vo.»l  loK.  \  d  that  she  knew  any  other  man  • 

had  a  plentiful  supply  of  milk,  and'  enjoyeTbetter health  'jn°.health-'’  «ir>  1  she 
pregnancy  than  at  any  other  time.  The  womim  dted  ind  'V"'?  and  after  her 
the  mixed  intercourse  having  become  known  to  A  circi«mstances  of 

maintain  the  child.  A.  contended  that  as  the  won  (  B-’  they  both  refused  to 
nme  m;nths  and  three  days  after  the  'connection  Th  Tm?°t  |“Sy 

•  itetlM2Hr5a7n0.InheritanCe'”S^<lOT’  ^  *■*■**.  February  19th,  ,J. 
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impossible  that  the  child  could  be  his.  B.  contended,  on  the  other  hand,  that 
280  days,  and  not  nine  months,  is  the  period  of  gestation  ;  and  that  the  child 
having  been  born  279  days  after  connection  with  A.,  and  only  271  days  after 
connection  with  B.,  it  was  therefore  probable  that  the  child  was  begotten  by  A. 
There  was  no  perceptible  likeness  to  either  of  the  men  in  the  child,  but  a  marked 
likeness  to  the  mother. 


The  periods  of  271  and  279  days  are  comprised  within  the  ordinary 
range  of  gestation  :  hence  there  would  be  no  medical  ground  for  affiliating 
the  child  to  one  man  more  than  the  other.  The  length  and  weight  and 
other  features  relating  to  the  child  showed  that  it  was  mature,  and  had 
reached  its  full  development,  but  this  would  not  suffice  to  justify  a  medical 
opinion  on  the  precise  date  of  conception.  Such  a  question  does  not 
admit  of  any  definite  answer  in  reference  to  paternity,  the  dates  of 
intercourse  being  too  close  together. 

When  two  men  have  intercourse  with  the  same  woman  on  the  same 
day,  it  is  impossible  to  settle  the  paternity  except  by  the  accident  of 
likeness  or  bv  the  blood  group  test.  In  cases  of  affiliation  under  the 
law  of  bastardy,  the  evidence  of  the  mother,  if  corroborated,  is  received 
in  support  of  a  question  of  disputed  paternity  ;  sometimes  these  cases 
are  decided  by  the  length  of  the  period  of  gestation.  A  man  may  prove, 
or  a  woman  may  state,  that  the  intercourse  took  place  at  such  a  remote 
period  as  to  be  inconsistent  with  the  ordinary  duration  of  pregnancy. 

Medical  questions  may  also  arise  whether  gonorrhoea  or  syphilis  are 
invariably  transmitted  by  intercourse  or  whether  they  interfere  with  the 
act  of  procreation.  In  ordinary  circumstances  both  questions  must  be 
answered  in  the  negative. 


Posthumous  Children.  A  case  involving  a  question  of  paternity  may 
present  itself  on  the  marriage  of  a  widow  soon  after  the  death  oi  her 
first  husband.  If  a  child  were  born  before  the  expiration  of  ten  months, 
it  might  be  a  question  whether  it  was  a  child  of  the  first  or  second  marriage 
of  “the  dead  or  the  living  husband  ;  and  although  there  might  be  no 
^  concerning  its  legitimacy,  yet  it  would  be  difficu *  to  thdenmne 
its  vaternitv  Such  a  case  appears  hypothetical.  In  order  that  a  iy 
doubt  should  exist,  a  woman  must  marry  within,  at  the  furthest,  six  weeks 
after  the  death  of  her  first  husband,  or  the  birth  of  the  child  would  fi 

beyond  the 

ihkfoTalonf would  not  be  sufficient  to  rebut  the  legal  presumption 
of  the  real  parentage  of  the  child.  Evidence  much  stronger  than  this 
would  be  required  for  such  a  purpose. 


CHAPTER  VII 


RAPE 


This  subject  will  be  considered  under  the  following  heads 
Definition  of  the  crime. 

Age  relations  of  rape. 

Mental  condition  of  victim. 

Time  for  bringing  an  action. 

Special  circumstances  in  which  rape  may  take  place. 
Medical  aspects  of  rape. 

Rape  on  infants  and  children  up  to  the  age  of  sixteen. 
Rape  on  women  and  girls  over  sixteen. 

Disappearance  of  evidence. 

False  charges  of  rape. 

Pregnancy  following  rape. 

Rape  on  the  dead. 

Rape  by  females  on  males. 


Definition  of  the  Crime 


Rape  consists  in  having  unlawful  carnal  knowledge  of  a  woman  by 
force  and  against  her  will  and,  in  Scotland,  of  a  girl  below  twelve,  whether 
by  force  or  not.  In  England  for  many  years  the  crime  was  punished  as 
a  capital  crime,  but  penal  servitude  was  substituted  by  the  Offences 
Against  the  Person  Act,  1861.  By  this  Act  (s.  48)  it  is  enacted  that— 

“  Whosoever  shall  be  convicted  of  the  crime  of  rape  shall  be  guilty  of 
felony,  and  being  convicted  thereof,  shall  be  liable,  at  the  discretion  of  the 
court,  to  be  kept  in  penal  servitude  for  life.” 


A  charge  of  rape  may  be  prosecuted  at  any  time,  and  notwithstanding 
any  subsecpient  consent  of  the  woman  alleged  to  have  been  ravished  A 

By  the  Criminal  Law  Amendment  Acts  1885  to  1928,  certain  condi¬ 
tions  are  laid  down  as  regards  age,  mental  conditions,  etc. 

Degree  of  Penetration  Necessary  to  Constitute  Rape.  The  crime  is 
committed  if  there  is  proof  of  penetration  :  it  is  not  necessary  to  prove 
actual  emission.  In  R.  v.  Russen ,3  it  was  held  that  a  degree  of  penetra¬ 
tion  so  slight  as  not  to  injure  the  hymen  would  be  sufficient  in  law  for 
the  completion  of  the  crime.  In  the  case  referred  to,  the  hymen  of  the 
young  girl  was  proved  to  be  entire.  Under  the  direction  of  the  judge! 

1  B.  v.  Osborne,  [1905]  1  K.  B.  551. 

'  ?EirpSgcT39the  Per8°n  **  1861'  63  =  *•  MarHen,  [1891]  2  Q.  B.  ,49. 
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the  prisoner  was  convicted.  A  sufficient  degree  of  penetration  to  con¬ 
stitute  rape  may  take  place  without  necessarily  rupturing  the  hymen1  ; 
but  in  a  special  case  there  must  be  medical  evidence  to  show  that  there 
was  actual  penetration— the  degree  of  penetration  being  quite  im¬ 
material.  It  is  true  that  there  could  not  be  a  complete  introduction 
of  the  adult  male  organ  into  the  vagina  of  a  child  without  rupture  or 
laceration  of  the  soft  parts  ;  but  the  absence  of  such  marks  of  violence 
would  not  justify  a  medical  witness  in  denying  the  perpetration  of  the 
crime,  since  the  law  does  not  require  proof  either  of  a  complete  or  of  a 
violent  introduction.  Penetration  to  the  vulva  is  sufficient  to  constitute 
the  crime. 

In  one  case  the  evidence  left  no  doubt  that  the  accused  had  had 
carnal  knowledge  of  a  girl  about  ten  years  old.  The  surgeon  stated  that 
there  were  considerable  marks  of  violence  about  the  pudendum,  but 
completion  (i.  e.,  complete  penetration)  was,  in  his  opinion,  physically 
impossible  on  a  child  under  ten  years  of  age.  Upon  this  evidence,  the 
charge  of  felony  was  abandoned. 

In  another  case  the  child  was  older,  but  the  facts  are  relevant. 


A  man  was  charged  with  rape  upon  his  own  child,  a  girl  fourteen  years  of  age. 
The  child  was  examined  about  two  days  after  the  alleged  rape,  but  no  injury  about 
the  vulva  or  adjacent  parts  was  found,  and  the  hymen  was  unruptured.  One 
medical  witness  was  of  opinion  that  no  rape  had  been  committed  ;  but  two  other 
medical  witnesses,  men  of  experience  and  integrity,  stated  their  belief  that  the 
crime  had  been  perpetrated.  The  latter  had  examined  the  child  soon  after  the 
alleged  offence,  and  a  day  or  two  before  the  first  witness  examined  her.  The 
accused  was  acquitted  of  rape,  but  found  guilty  of  assault. 


The  absence  of  any  marks  of  injury  about  the  vulva  so  short  a  time 
after  the  alleged  criminal  act,  and  the  fact  that  the  hymen  was  unrup¬ 
tured,  justified  in  some  measure  the  opinion  of  the  first  medical  witness 
that  there  was  no  medical  proof  of  rape.  At  the  same  time  he  candidly 
restricted  his  opinion  by  saying,  that  if  by  rape  is  meant  penetration  to 
the  vulva,  then  it  was  effected  ;  but  there  was  no  evidence  to  show  vaginal 
penetration — on  the  contrary,  the  unruptured  state  of  the  hymen  in  an 
alleged  forcible  intercourse  was  against  this  view.  The  statute  says 
not  hing  about  the  rupture  of  the  hymen  as  a  necessary  part  of  the  evidence; 
the  law  merely  requires  penetration;  this  may  occur,  and  the  hymen 
remain  intact.  Vulval  penetration,  whether  with  or  without  violence, 
is  as  much  rape  as  vaginal  penetration. 

In  Scotland  this  question  came  before  the  courts  in  the  case  of  Macrae 
where  the  defence  was  that  there  must  be  proof  of  full  and  complete 
„enetration  and  that  there  was  not  sufficient  evidence  to  show  that  pene- 
Ston  had  taken  place  into  the  canal  of  the  vagina  beyond  the i  vu  - 
Thp  indffe  directed  the  jury  that  the  evidence  of  the  accused  s  guilt  was 

complete  ;  that  in  a  charge  of  rape  scientific  and 

to  where  the  vagina  commenced  were  worthless  ,  and  that  by  the  law  o 
Scotlmid  t  was  enough  if  the  woman’s  body  had  been  entered.  In  a  case 
where  there  was  no  evidence  of  emission,  and  the  gir  was  young,  it  was 
not  necessary  to  show  to  what  extent  penetration  had  taken  place,  o 
prove  that  ffiha/gone  either  past  the  hymen  or  even  so  far  only  as  to 
touch  the  hymen.  The  accused  was  convicted. 

i  B  v.  Hughes,  2  Mood.  C.  C.  190. 
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Age  Relations  of  Rape 

In  the  Male.  A  boy  under  the  age  of  fourteen  years  is  presumed  in 
law  to  be  incapable  of  committing  a  rape1  ;  but  lie  can  be  convicted 
as  a  principal  in  the  second  degree  if  it  be  proved  that  lie  was  present 
aiding  and  abetting  the  principal  offender.  In  a  case  in  which  a  boy 
aged  14  was  charged  with  rape,  the  judge  directed  an  acquittal.  Althoug  1 
in  other  felonies  sometimes  malitia  supplet  cetatem,  yet  as  to  this  particular 
act,  the  law  presumes  him  to  be  impotent.  Recorded  cases,  however, 
show  that  boys  of  this  age  are  not  always  impotent.  Instances  of  pre¬ 
cocious  puberty  are,  it  is  well  known,  very  frequent.  As  proof  of  emis¬ 
sion  is  not  necessary  in  order  to  complete  the  crime,  it  may  become  a 
technical  question  whether,  admitting  the  existence  of  guilty  knowledge , 
the  crime  might  not  be  completed  in  law  long  before  the  signs  of  puberty 
were  fully  developed.  This  question  is  very  likely  to  arise  where  boys 
are  charged  with  the  crime  of  sexual  assault  upon  female  infants.  The 
proof  must  depend  upon  the  medical  evidence. 


In  the  Female.  “  Any  person  who  unlawfully  and  carnally  knows 
any  girl  under  the  age  of  thirteen  years  shall  be  guilty  of  felony. 

“  Any  person  who  attempts  to  have  unlawful  carnal  knowledge  of  a 
girl  under  the  age  of  thirteen  years  shall  be  guilty  of  a  misdemeanour. 

“  Any  person  who  unlawf  ully  and  carnally  knows  or  attempts  to  know 
or  to  have  unlawful  carnal  knowledge  of  a  girl  being  of  or  above  thirteen 
but  under  sixteen  years  of  age  shall  be  guilty  of  a  misdemeanour .”2 

For  determination  of  these  ages  and  the  medical  evidence  thereon, 
vide  Vol.  I.,  “  Age”. 

It  will  thus  be  seen  that  a  girl  under  thirteen  is  presumed  not  to  be 
capable  of  either  giving  or  withholding  her  consent. 

By  the  Criminal  Law  Amendment  Acts,  1885  to  1928,  it  is  no  defence 
to  a  charge  or  indictment  for  an  indecent  assault  on  a  child  or  young 
person  under  the  age  of  sixteen  to  prove  that  he  or  she  consented  to  the 
act  of  indecency  ;  and  by  sect.  2  (as  amended  by  the  Act  of  1928)  it  is 
enacted  that  reasonable  cause  to  believe  that  a  girl  was  of  or  above  the 
age  of  sixteen  years  shall  not  be  a  defence  under  sects.  5  or  6  of  the 
Criminal  Law  Amendment  Act,  1885,  provided  that  no  prosecution  shall 
be  commenced  more  than  twelve  months  after  the  commission  of  the 
offence,  and  provided  that  in  the  case  of  a  man  of  twenty-three  years 
of  age  or  under  the  presence  of  reasonable  cause  to  believe  that  the 
gill  was  over  the  age  of  sixteen  years  shall  be  a  valid  defence  on  the 
first  occasion  on  which  he  is  charged  with  an  offence  under  this  section. 

le  exception  applies  to  a  man  until  he  reaches  his  twenty-fourth  birth¬ 
day.3  As  to  proof  of  the  accused’s  belief,  see  R.  v.  Harrison  and  others A 


Mental  Condition  of  Victim  in  Rape 

vnlmrtV  perS?n,  wh°  unlawfully  and  carnally  knows  or  attempts  to  have 
unlawful  carnal  knowledge  of  any  female  idiot  or  imbecile  woman  or  girl 
under  circumstances  ivhich  do  not  amount  to  rape,  but  which  prove  that  the 

1  1  XX  1  ^  ~  _ 


.,  /,  Hale’  •  R-  v-  Waite,  [18921  2  Q.  B  GOO 

“  Criminal  Law  Amendment  Act,  1885  s  4 
R.  v.  Chapman,  [1991]  2  Iv.  B.  606 
4  [1938J  3  All  E.  R.  134. 
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offender  knew  at  the  time  of  the  commission  of  the  offence  that  the  woman 
or  girl  was  an  idiot  or  imbecile,  shall  be  guilty  of  a  misdemeanour .”1 

There  is  no  specific  mention  of  age  here,  but  the  insertion  of  the  words 
“  girl  ”  and  “  woman  ”  suggests  that  the  mental  condition  is  meant  to 
be  an  additional  preventive  againat  the  crime,  age  being  already  suffi¬ 
ciently  safeguarded. 


Special  Circumstances  in  which  Rape  may  take  place  or  be  alleged  to 

have  taken  place 


Under  the  Influence  of  Narcotics  or  Alcohol.  If  a  woman  be  drunk 
or  asleep  from  drink  or  other  narcotic,  it  is  possible  for  sexual  intercourse 
to  take  place  without  her  consent. 

If  a  woman  alleges  that  prior  to  the  rape  she  was  rendered  unconscious 
by  drink,  or  that  a  soporific  was  administered  in  such  drink,  an  early 
examination  should  be  made  to  ascertain  whether  there  are  any  signs 
indicating  the  ingestion  of  a  specific  narcotic  such  as  morphine  or  of 
alcohol.  Careful  enquiry  should  be  made  into  the  circumstances  in  which 
the  drink  was  taken,  whether  it  was  taken  freely  or  forced  upon  the 
woman,  the  quantity  taken,  the  manner  and  rate  of  onset  of  symptoms 
and  how  much  of  the  assault  is  remembered.  All  these  questions  and 
others  that  would  be  sure  to  arise  from  her  explanations,  require  to  be 
carefully  considered  before  an  opinion  on  the  case  can  be  arrived  at. 
If  it  were  proved  that  a  known  soporific,  such  as  opium,  had  been  used, 
there  would  be  little  doubt  about  a  conviction  ;  but,  if  no  foul  means 
had  been  used,  there  is  a  definite  probability  that  a  constructive  consent 
had  been  given,  however  much  it  may  have  been  regretted  afterwards. 
The  question  (apart  from  the  nature  of  the  drug)  is  particularly  one  for  a 
jury  rather  than  for  scientific  evidence. 


In  the  case  of  H.M.  Advocate  v.  Grainger  and  another 2 3  a  ruling  was  given  that 
bv  the  law  of  Scotland  sexual  connection  with  a  woman  found  in  a  state  o 
insensibility  from  intoxication  did  not  constitute  the  crime  of  rape  In  that 
case  it  was  argued  that  since  rape  was  defined  as  the  carnal  knowledge  of 
woman  by  force  and  against  her  will,  the  crime  could  not  be  commdted  unless 
the  woman  was  in  a  condition  to  exercise  her  will-power  and  offer  resist, a  . 

What  was  said  to  have  been  done  by  the  accused  was  not  rape  but  was  a 
criminal  offence,  viz.,  the  crime  of  inflicting  clandestine  injury  on  a  woman,  and  must 

be  indicted  as  such  and  not  as  rape.  , 

Tn  the  case  of  H  M.  Advocate  v.  Logan*  a  ruling  was  given  that  if  drink  veto 

category  of  indecent  assault. 

Under  the  influence  of  Anaesthetics.  The  vapours  of  ether  and 
chloroform  have  been  criminally  used  in  attempts  at  rape,  althoug 
bv  the  Criminal  Law  Amendment  Act,  1885,  the administration i  of  any 
, ,  thina  to  a  girl  or  woman  with  intent  to  stupefy  01  to 

overpower^so  an  thereby  tenable  any  person  to  have  unlawful  carnal 
connection  with  such  woman  or  girl,  constitutes  a  misdemeanour. 


1  Criminal  Law  Amendment  Act,  1885,  s.  5  (2) 

2  Scots  Law  Times,  (1932)  28. 

3  Scots  Law  Times,  (1937)  104. 
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In  a  case  which  occurred  in  France,  a  dentist  was 
completely  Unconscious, C  but  ^he'w^^end^e^  wholly  unable  to  offer  any  resistance 

ddusfo’n  In  a  Liverpool  case  it  was  alleged  that  a  dentist  rendered  a  woman 
patient  suddenly  insensible  by  chloroform,  and  then  had  mtercourse  wit  i  • 
In  cross-examination,  however,  it  transpired  that  the  woman  was  not  rent 
insensible  at  all,  but  was  conscious  of  all  that  was  going  on,  and  that  she  might 
have  given  an  alarm,  but  did  not. 


Many  stories  of  this  kind,  when  carefully  investigated,  will  be  found 
inconsistent  and  untrue.  It  is  not  the  property  of  chloroform  or  of 
any  narcotic  substance,  in  a  non-fatal  dose,  to  render  a  person  instanta¬ 
neously  insensible  and  powerless.  If  given  in  a  non-fatal  dose  the 
effects  are  slow  ly  and  gradually  produced  ;  if  they  are  produced  in  a 
fewr  minutes  the  dose  must  have  been  large,  in  which  event  death  would 
probably  take  place.  Many  of  the  charges  made  against  medical  men  and 
dentists  by  women  wrho  allege  that  they  have  been  violated  whilst  under 
the  influence  of  anaesthetics  are  false.  Anaesthetics  stimulate  the  sexual 
functions  and  the  ano-genital  region  is  the  last  to  give  up  its  sensitiveness. 
Such  charges  are  sometimes  made  in  all  good  faith  by  modest  women. 
A  woman  under  the  partial  influence  of  an  anaesthetic  may  mistake 
the  forcible  attempts  to  restrain  her  movements,  while  she  is  passing 
through  the  preliminary  stage  of  excitement  induced  by  the  anaesthetic, 
for  an  atfempt  upon  her  chastity.  A  woman  engaged  to  be  married 
visited  her  dentist  accompanied  by  her  fiance  :  chloroform  wras  given, 
and  a  tooth  wras  extracted  in  his  presence  ;  but  she  could  hardly  be 
convinced  that  the  dentist  had  not  made  an  attempt  upon  her  chastity. 

These  anaesthetic  cases  inculcate  the  golden  rule  from  which  no 
exception  should  be  made  in  any  circumstance  whatever,  viz.,  that  a 
medical  man  should  never  administer  an  anaesthetic  without  there  being 
present  at  least  one  other  disinterested  person  in  addition  to  himself  and 
the  patient.  It  is  much  easier  for  a  charge  of  this  sort  to  be  brought 
forward  than  to  be  disproved,  and  especially  so  if  there  be  a  conspiracy 
to  blackmail. 


On  the  other  hand,  the  woman  may  not  take  the  anaesthetic  volun¬ 
tarily,  but  may  allege  that  she  was  anaesthetised  by  violence  or  while 
asleep.  That  a  person  can  be  anaesthetised  without  being  aw'akened 
from  a  natural  sleep  is  certainly  possible,  though  in  the  many  cases 
in  which  the  experiment  has  been  tried  it  has  failed  more  frequently 
than  it  has  succeeded  ;  a  statement,  therefore,  to  this  effect  when  made 
by  the  victim  of  an  alleged  rape,  should  require  a  good  deal  of  corrobora¬ 
tion.  That  a  woman  may  become  paralysed,  or  may  even  faint,  from 
fear  and  subsequently  be  anaesthetised  against  her  will,  is  also  certainly 
possible  ;  but  the  allegation  that  a  handkerchief  saturated  with  chloro- 
orm  produced  instant  unconsciousness  when  thrown  over  the  face 
requires  "very  careful  consideration  and  close  cross-examination  as  to 
tear,  and  what  followed  immediately  upon  the  covering  of  the  face  • 
because  chloroform  anaesthesia,  or  anaesthesia  bv  any  other  drug  cannot 
be  thus  instantly  produced.  In  cases  such  as  these,  signs  of  a^trZle 
and  cons.deratKm  of  the  physical  and  moral  and  emotional  character 
of  the  woman  and  man  respectively  become  the  principal  factors. 
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Under  the  Influence  of  Fear  or  other  Moral  Restraint  or  Deception. 

Some  medical  witnesses  maintain  that  rape  cannot  be  perpetrated 
by  one  man  alone  on  an  adult  woman  of  good  health  and  vigour  ;  and 
therefore  they  regard  all  accusations  made  in  these  circumstances  as 
false.  Whether  a  rape  has  been  committed  or  not,  is  a  question  of 
fact  for  a  jury  and  not  for  a  medical  witness.  The  fact  that  the  crime 
has  been  perpetrated  can  be  determined  only  from  the  evidence  of  the 
prosecutrix  and  of  other  witnesses  ;  nevertheless  a  medical  practitioner 
may  be  able  to  point  out  to  the  court  circumstances  which  might  otherwise 
escape  notice.  Apart  from  the  cases  of  infants,  idiots,  persons  of  unsound 
mind,  and  weak  and  delicate  or  aged  women,  it  does  not  appear  probable 
that  intercourse  could  be  accomplished  against  the  consent  of  a  healthy 
adult,  under  conditions  of  fear  alone,  unless  she  fell  into  a  state  of  syncope, 
from  terror  and  exhaustion.  Inability  to  resist  from  terror,  or  from 
an  overpowering  feeling  of  helplessness,  as  well  as  horror  at  her  situation, 
may  lead  a  woman  to  succumb  to  the  force  of  a  ravisher,  without  offering 
that  degree  of  resistance  which  is  generally  expected  from  a  woman 
so  situated. 


When  several  act  in  combination  against  a  woman  the  case  is  rendered 
much  more  simple,  and  resistance  may  be  impossible  ;  but  in  this  case 
we  may  expect  to  find  some  marks  of  violence  on  her  person,  if  not  on 
the  genital  organs. 

A  woman  may  yield  to  a  ravisher,  under  threats  of  death  or  duress  , 
in  this  case  her  consent  does  not  excuse  the  crime  ;  but  this  is  a  legal 
rather  than  a  medical  question.  An  aged  woman  can  scarcely  be  expected 
to  resist  a  strong  man.  Chevers  mentions  a  case  in  which  a  man  was 
convicted  of  rape  and  an  aggravated  assault  on  a  woman  of  seventy  years 

of  age. 


Two  youths,  each  cet.  16,  were  tried  for  the  rape  of  a  girl  cet.  14,  but  who  appeared 
somewhat  older.  It  was  alleged  that  the  girl  was  seized  by  the  arms  by  N.  and 
held  against  some  palings,  whilst  G.  had  connection  with  her,  she  being  in  the 
standing  posture.  She  then  ran  away  ;  but  was  pursued  and  was  seized  by  the 
arms  by  G.  whilst  N.  now  had  connection,  standing.  The  girl  went  home  agitated, 
but  made  no  complaint  to  her  mother,  who  next  day  washed  the 
but  observed  nothing  unusual.  When  medically  examined  six  days  after  occur - 
rence  the  vagina  was  dilated  and  inflamed,  and  the  hymen  ruptured  and  healed. 
ThecoteotXwas  not  denied,  the  defence  betag  that  the  gwb  wl»  hadbeeu 

sliding  on  the  ice  with  the  boys,  was  an  inviting  par  y.  i  sixteen 

on  the  charge  of  rape  and  a  conviction  for  intercourse  with  a  gul  under  sixteen 

years  of  age. 

In  R.  v.  Beard }  the  House  of  Lords  decided  that,  except  in  cases 
where  drunkenness  amounts  to  insanity,  where  a  specific  >ntent  ^a 
essential  element  in  an  offence,  evidence  of  “  f  drunk^ >ess 

rendering  the  accused  incapable  of  forming  such  an  intent ^should  be 
taken  into  consideration  with  other  facts  proved  with  a  v  lew  to  deter 


1  [1920]  A.  C.  479. 
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was  so  drunk  as  to  be  incapable  of  forming  the  intent  to  commit  it, 
inasmuch  as  the  death  resulted  from  a  series  of  acts,  the  rape  and  the 
act  of  violence,  causing  suffocation,  which  could  not  be  regarded  inde¬ 
pendently  of  each  other.  The  rule  in  R.  v.  Meade 1  appears  to  be  confined 
to  cases  where  it  is  necessary  to  prove  a  specific  intent. 

In  the  Lancet ,  1902,  vol.  1,  p.  175,  will  be  found  an  account  of  a 
case  in  which  religious  fervour  was  the  means  used  by  a  man  to  effect 
his  purpose  ;  the  case  known  as  the  Horos  case  aroused  much  indigna¬ 
tion  at  the  time  ;  the  man  pleaded  impotence,  which  was  disproved. 

In  another  case  the  prisoner  advertised  for  girls  for  the  stage,  and 
under  the  pretence  of  teaching  them  to  “  do  the  splits  ”  he  had  connection 
with  at  least  two  girls,  cet.  19  and  23. 

In  all  such  cases  the  age  and  mental  condition  (innocence)  of  the 
victim  are  the  principal  factors  in  determining  the  guilt  of  the  accused. 

A  consent  or  submission  obtained  by  fraud  is  not  a  defence  to  a 
charge  of  rape.  In  R.  v.  Williams2  the  accused  ravished  a  girl  of  sixteen 
years  on  a  pretence  that  she  was  being  treated  medically. 

4.  Can  a  Woman  be  Violated  during  Natural  Sleep  ?  It  may  be  a 

question  whether  a  man  can  have  intercourse  with  a  woman  without 
her  knowledge  while  in  a  state  of  unconsciousness  from  natural  sleep. 

Casper  met  with  a  solitary  case  in  which  a  girl,  aet.  16,  accused  a  man  of  having 
had  intercourse  with  her  while  she  was  sleeping  in  her  bed.  She  asserted  that  she 
was  not  conscious  of  his  action  until  he  was  in  the  act  of  withdrawing  from  her. 
On  her  own  statement  she  was  virgo  Intacta  up  to  the  date  of  the  occurrence. 
Upon  the  facts  of  the  case,  Casper  came  to  the  conclusion  that,  if  her  statement 
was  true,  the  man  could  not  have  had  intercourse  with  her  without  causing  pain 
and  rousing  her  to  a  consciousness  of  her  position.  The  hymen  was  not  destroyed, 
but  presented  laceration  in  two  places.  This  and  other  facts  showed  that  there 
had  been  intercourse,  but  did  not  prove  that  this  had  taken  place  without  the 
consciousness  of  the  woman. 


The  follow  ing  case  goes  to  show  that  it  is  possible,  in  certain  circum¬ 
stances,  for  this  crime  to  be  perpetrated  during  sleep  : — - 

A  respectable  married  woman,  who  had  had  children,  threw  herself  on  her 
bed  with  her  clothes  on,  late  one  evening,  and  fell  fast  asleep.  She  was  first  awakened 
y  inc‘ing  a  man  upon  her  body,  in  the  act  of  withdrawing  from  her.  This  man 
a  servant  in  the  house,  was  given  into  custody  on  a  charge  of  rape.  In  the  first 
instance  he  did  not  deny  the  act,  and  there  was  no  reafon  to  belie™  that  the 
prosecutrix  was  aware  of  the  accused’s  conduct  until  the  crime  was  completed 
and  she  was  awakened  in  the  manner  described— apparently  by  the  weightof  the 
accused’s  body.  The  accused  was  convicted.3  ^  weignt  ot  the 


A  case  which  may  serve  to  throw  a  little  light  upon  this  question 
is  reported  by  Gasper.  A  married  woman  alleged  that  a  man  had  had 
intercourse  with  her  while  in  bed,  and  when  she  was  asleep.  She  admitted 


1  [1909]  1  K.  B.  895. 

2  [1923]  1  K.  B.  340. 

Edin.  Month.  Jour.,  December,  1862,  p.  570. 
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In  regard  to  the  question  whether  it  is  possible  to  commit  rape 
while  the  victim  is  asleep,  a  majority  of  the  Scottish  judges  decided,  in 
the  case  of  S weenie  that  feloniously  having  connection  with  a  sleeping 
woman  was  not  indictable  under  the  name  of  rape,  inasmuch  as,  apart 
from  the  force  implied  in  the  act  of  connection,  there  was  no  force  used 
to  overcome  the  will  of  the  woman.  But  they  held,  however  improbable 
it  might  be,  it  was  quite  possible  that  a  man  might  have  connection  with 
a  sleeping  woman,  forgetting,  possibly,  “  non  omnes  dormiunt  qui 
clausos  habent  oculos.” 


Can  a  Woman  be  Violated  during  Hypnotic  Sleep  ?  The  condition 
of  the  so-called  hypnotic  or  unnatural  sleep  has  given  rise  to  a  question 
connected  with  the  alleged  perpetration  of  rape.  There  would  seem 
to  be  no  reasonable  doubt  as  to  the  possibility  of  such  an  occurrence  ; 
and  this  is  one  of  the  reasons  why  this  method  of  therapeutics  is  looked 
upon  with  some  disfavour,  and  as  one  requiring  great  care  on  the  part  of 
its  practitioners. 

It  is  Rape  if  the  Ravisher  personates  the  Husband.  It  is  expressly 
provided  by  the  Criminal  Law  Amendment  Act,  1885,  s.  4,  that  a  person 
who  induces  a  married  woman  to  permit  him  to  have  connection  w  ith 
her  bv  personating  her  husband  is  guilty  of  rape. 

In  R.  v.  Morrissey  the  accused  was  sentenced  to  three  years’  penal 
servitude  for  rape  on  a  married  woman  in  the  following  circumstances  : 
He  entered  the  woman’s  room  when  she  was  alone  in  bed  and  asleep. 
She  awoke  as  the  accused  was  finishing  sexual  connection  with  her,  and 
she  believed  that  it  was  her  husband.  The  judge  said  that  a  man  who 
had  connection  with  a  sleeping  woman,  by  personating  her  husband,  i.e., 
by  putting  himself  in  such  a  position  that  she  might  suppose  him  to  be 
her  husband,  would  be  guilty  of  rape.  This  case  illustrates  the  diffi¬ 
culties  of  these  cases,  which,  as  a  rule,  turn  on  the  credibility  of  the 

witnesses. 

Influence  of  Hysteria.  In  a  case  where  a  woman,  at.  17,  alleged 
that  she  had  not  consented  to  the  act,  the  evidence  was .  th«t ^she ^had 
been  suffering  from  hysteria  and  was  in  a  fit  at  the  time  that  the  a 
was  perpetrated.  The  accused  was  convicted.  Cases  in  which  hysteria 
is  pleaded  as  the  cause  of  unconsciousness  should  always  be  treated 
.  ?  •  'nvi  Tt  ia  pasv  for  a  girl  who  has  given  her  consent  and 

loins 

of  violence  on  the  person  or  genitals. 

Rane  on  Prostitutes.  The  law  protects  a  prostitute  against  involuntary 

JSSSU .. » «■». 

such  a  charge.  The  question ‘Thadl bVn *  This  is 
adult  women,  on  whethei  cons  <  f  alleged  rape 

the  point  at  which  the  greater  number  of  sjmh  cases  o  8^^ 

break  down.  A  medical  witness  can  intercourse  has  taken 

^h  o^rX,r 1 VeratayT  -Us  of  violence  about 
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the  pudendum  or  on  the  person,  and  yet  the  conduct  of  ^  womanmay 
have  been  such  as  to  imply  consent  on  her  part ;  medical  pi  oof  ot  1 
course  is  not  legal  proof  of  rape. 


Medical  Aspects  of  Rape 

The  sole  object  of  medical  evidence  is  to  determine  whether  or  not 
connection  has  taken  place. 

Medical  evidence  is  commonly  required  to  support  a  charge  ol  rape, 
but  it  is  seldom  more  than  corroborative  ;  the  facts  are,  in  geneia  , 
sufficiently  apparent  from  the  statement  of  the  prosecutrix.  Lhere  is, 
however,  one  case  in  which  medical  evidence  is  of  some  importance— 
namely,  when  a  false  accusation  is  made.  In  some  instances,  as  in 
alleged  rape  on  infants  and  children,  the  charge  may  be  founded  on 
mistake,  but  in  others  it  is  often  wilfully  and  designedly  made,  for 
motives  into  which  it  is  here  unnecessary  to  inquire.  Amos  remarked, 
that  for  one  genuine  case  of  rape  tried  at  Assizes  in  his  time,  there 
were  on  the  average  twelve  pretended  cases.  In  some  few  instances 
these  false  charges  are  disproved  by  medical  evidence — in  others,  medical 
men  may  be  sometimes  the  dupes  of  designing  persons.  In  the  majority 
of  cases,  the  falsehood  of  the  charge  is  proved  by  inconsistencies  in 
the  statement  of  the  prosecutrix  herself.  It  is  stated  that  in  Scotland, 
■where  there  is  a  careful  preliminary  inquiry,  false  charges  of  rape  are 
exceedingly  rare. 

The  duty  of  a  medical  witness  on  these  occasions  will  be  best  under¬ 
stood  by  considering  the  subject  in  relation  to  females  at  different  ages. 
On  being  called  to  examine  a  person  on  whom  a  rape  is  alleged  to  have 
been  committed,  a  practitioner  should  notice  the  precise  time  and  date 
at  which  he  is  summoned.  This  may  appear  a  trivial  matter,  and  one 
wholly  irrelevant  to  the  duties  of  a  medical  practitioner  ;  but  it  is  to 
be  observed,  that  the  time  at  which  a  surgeon  is  required  to  examine 
a  prosecutrix  may  form  a  material  part  of  the  subsequent  inquiry.  It 
will  be  important  to  the  defence  of  a  person  accused,  if  it  can  be  proved 
that  the  female  did  not  take  the  earliest  opportunity  to  complain  ; 
and  it  may  also  be  the  means  of  defeating  an  alibi  falsely  set  up  by  an 
accused  person  in  his  defence. 


It  is  iaie  that  cases  of  rape  are  tried  without  medical  evidence  \ 
occasionally  an  attempt  is  made  to  dispense  with  it,  and  the  result  is 
generally  an  acquittal.  Juries  naturally  dislike  to  convict  persons  of 
this  serious  crime  unless  the  statement  of  the  prosecutrix  is  corrobo- 
lated  by  medical  facts  and  opinions.  Medical  evidence  in  cases  of  rape 
may  be  derived  from  four  sources:  (1)  Marks  of  violence  about  the 
genitals.  (-)  Marks  of  violence  on  the  person  of  the  prosecutrix  or 
prisoner.  (3)  The  presence  of  stains  of  the  spermatic  fluid,  or  of  blood 
on  the  clothes  of  the  prosecutrix  or  prisoner.  (4)  The  presence  of  seminal 

oH  1th  m  ™  VagT  <6)  n  He  eXiSt6nCe  °f  g°norrhcea  syphilis  in  one 
or  both.  This  evidence  will  vary  according  to  circumstances. 

Consent  to  Examination.  In  examining  the  victim  of  alleged  rape 
it  s  important  to  remember  that  no  one,  whether  coroner  magistrate 
judge,  or  police  official,  can  compel  a  girl  to  submit  to  being  examined’ 
without  being  guilty  of,  and  running  the  risk  of  an  action  for “ ent 

bef0"e  undertaking  « 
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The  consent  of  the  victim  should  be  obtained  if  she  is  of  reasonable 
age  and  understanding.  If  she  is  not,  consent  should  be  obtained  from 
her  parent  or  guardian. 

If  the  circumstances  are  in  any  way  peculiar,  it  is  advisable  to  have 
the  consent  in  writing,  and  in  all  cases,  without  exception,  a  verbal 
consent  should  be  given  in  the  presence  of  disinterested  witnesses.  It 
is  also  necessary  to  state  openly  that  evidence  derived  from  such  examina¬ 
tion  may  be  used  against  as  well  as  for  the  examinee  ;  this  is  particularly 
the  case  in  examining  suspected  persons. 

Having  obtained  consent,  a  most  thorough  examination  must  be 
made  in  a  good  light  and  in  a  position  which  allows  of  a  good  view  of 
the  parts. 

Previously  to  the  actual  inspection  of  the  genitalia  it  is  well  to  make 
written  notes  on  the  following  points. 


1.  Date  and  exact  hour  of  the 
visit. 

2.  The  walk  and  attitude  of  the 
victim,  bodily  and  mental. 

3.  Who  are  with  her,  and  their 
attitude  and  frame  of  mind  to¬ 
wards  her  and  to  the  accused. 

4.  The  statements  of  the  victim 
and  of  her  friends  separately,  in¬ 
quire  especially  : 

(a)  Age.  .  ,  , 

( b )  Date,  time  and  place  ol 
alleged  offence. 

(c)  Exact  position  of  the  parties, 
sitting,  lying,  or  standing,  etc. 

(d)  Did  she  cry  or  struggle  ? 

(e)  Was  she  menstruating  or  not 
at  the  time  ? 

(/)  Was  she  sensible  the  whole 


1.  Required  principally  in  refer¬ 
ence  to  lapse  of  time  since  the 
occurrence ;  if  long  delayed,  why  ? 

2.  As  to  pain  on  walking ; 
excited  or  otherwise ;  under  the 
influence  of  alcohol,  etc.  Physi¬ 
cal  and  emotional  constitution. 

3.  Refers  to  concocted  or 
genuine  tales  ;  chances  of  con¬ 
ference  as  to  what  to  say,  etc. 

4.  These  must  be  taken  down 
as  near  as  possible  verbatim,  and 
will  constitute  most  important 
evidence  either  to  establish  guilt 
or  to  free  the  innocent.  She  and 
her  friends  have  probably  been  to 
others,  or  made  statements  to 
others,  and  the  general  or  special 
agreement  of  the  various  state¬ 
ments  will  be  strong  proof  of  their 
truth  or  of  their  falsehood. 


victim  should  then  be  undressed,  and  her  clothes  examined 


All  obviously 
corroborating  or 
story. 


very  important, 
contradicting  her 


time  ? 

The 
for — 

(а)  Blood,  and  its  situation. 

(б)  Mud  and  other  stains, 

grass,  etc. 

(c)  Seminal  stains,  or  suspected 

seminal  stains,  on  the  clothing. 

(d)  Tearing,  loss  of  buttons,  etc.  , 

The  physical  development  of  the  limbs  is  noted  w,th  referee  to 

her  powers  of  struggling.  the  possibility  of' their 

described  and  noted,  especial  \  .  ,  >  Scratches  or  bruises 

self-infliction,  or  to  their  consonance  w.th  her  “  mpt  to 

may  be  found  about  the  rnou  ,ar  ^  with  the  ground, 

prevent  her  from  crying  and  struggi  g 
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the  breasts,  are  then  carefully  examined, 
the  girl  is  menstruating,  or  alleged  to 
usual  at  this  time  to  avoid  a  vaginal 
of  decency,  but  in  criminal  cases  this  objection 

of  the  fact  of  menstruation 


The  genitalia,  including 
It  may  occasionally  happen  that 
be  so.  In  clinical  practice  it  is 
examination  from  motives 
cannot  hold  ;  in  fact,  the 
may  be  a  most  material  point. 

(a)  Breasts. 


(b)  Vulva. 


(c)  Hymen. 

( d )  Vagina. 


( e )  Hairs  on  pubes. 


(a)  In  masturbators  frequently 
flabby  and  large,  a  point  not  of 
great  weight,  but  worth  noting. 

( b )  Swelling,  redness,  bruises* 
tears,  tenderness,  etc.,  are  all 
important  points  that  require  ex¬ 
planation  of  their  origin. 

(c)  Ruptured  or  intact,  age  of 
ruptures. 

( d )  Discharges,  ulcers,  growths 
in  its  mucous  membrane,  etc.  A 
sample  of  the  vaginal  contents 
should  be  removed  for  micro¬ 
scopic  examination  for  the  pre¬ 
sence  of  spermatozoa  and  for 
bacteriological  examination.  A 
purulent  discharge  can  hardly 
arise  within  twenty-four  hours  of 
connection  ;  nor  can  a  venereal 
sore  of  any  sort  appear  suddenly. 

(e)  Matting  of  the  hair  should  be 
looked  for.  If  there  is  a  foreign 
substance  on  the  hair,  it  is  neces¬ 
sary  to  remove  some  of  it  for 
examination  for  semen,  pus,  blood, 
etc. 


This  represents  a  complete  scheme  for  the  examination  of  the  female. 
The  deductions  to  be  drawn  depend  very  much  upon  circumstances,  of 
w hich  the  most  important  is  the  time  that  has  elapsed  since  the  alleged 
offence.  They  may  vary  from  completely  negative  conclusions  up  to 
those  carrying  conviction  that  violence  has  been  offered  to  the  parts, 

and  (with  semen  in  the  vagina)  possibly  proving  that  it  was  a  penis 
that  produced  them. 

If  in  the  power  of  the  medical  jurist  it  is  well  that  the  accused  should 
also  be  examined  as  soon  as  possible. 

1.  Age,  size,  and  strength.  1.  The  proportion  these  bear 

to  those  of  the  victim  in  connec¬ 
tion  with  fear,  power  to  struggle, 
physical  possibility  of  connection, 
etc. 


2.  Scratches  and  bruises. 


2.  Evidence  of  an  alleged 
struggle.  S 
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3.  Stains  on  clothing. 

© 

4.  Condition  of  organs. 

(а)  Impotency. 

(б)  Smegma  on  prepuce. 

(c)  Seminal  matters  on  the  organ 

or  in  the  urethra. 

( d )  Gonorrhoea. 

( e )  Venereal  sores. 

(/)  Matting  of  hairs,  etc. 

It  must  be  noted  that  all  these  points,  even  if  positive,  are  quite 
capable  of  innocent  explanation,  for  copulation  is  not  illegal,  nor  is 
masturbation,  but  they  must  be  carefully  noted  for  the  same  purposes 
as  the  statements  of  the  victim — viz.,  to  corroborate  or  contradict  the 
statements  made. 

Lastly,  the  site  of  the  alleged  offence  may  be  examined. 

It  now  remains  to  consider  with  illustrative  cases  the  conditions  in 
which  rape  occurs. 


3.  Seminal  or  other,  possibly 
capable  of  innocent  explanation. 

(а)  Vide  pp.  2  et  seq. 

(б)  Its  presence  renders  recent 
copulation  very  improbable. 


Rape  on  Infants  and  Children  up  to  the  age  of  Sixteen  Years 

It  is  in  this  group  of  cases  that  medical  evidence  is  of  the  greatest 
importance,  because  consent  cannot  be  considered. 

To  the  great  opprobrium  of  our  civilisation  this  crime  is  of  frequent 
occurrence,  sometimes  as  the  result  of  simple  lust  ;  but  often  from  the 
absurd  belief  that  gonorrhoea,  and  even  syphilis,  can  be  cured  by  sexual 
intercourse  with  a  virgin. 

The  sexual  organs  should  in  these  cases  present  marks  of  injury 
if  the  crime  has  been  completed,  and  there  has  been  any  resistance  on 
the  part  of  the  child  :  for  it  is  impossible  to  conceive  that  forcible  inter¬ 
course  should  take  place  without  the  production  of  bruising,  the  effusion 
of  blood,  or  a  laceration  of  the  private  parts.  Even  without  reference 
to  manual  violence  on  the  part  of  the  assailant,  the  size  of  the  adult 
male  organ  must  necessarily  cause  much  local  injury  in  the  attempt 
to  enter  the  vagina  of  a  child.  If  the  violation  has  taken  place  within 
two  or  three  days,  the  appearances  presented  by  the  parts  may  be  as 

follows* _ (1)  Inflammation  with  more  or  less  abrasion  of  the  lining- 

membrane  of  the  vagina,  or  the  entrance.  (2)  A  muco-purulent  discharge 
from  the  vagina,  of  a  yellowish  or  greenish-yellow  colour,  staining  and 
stiffening  the  linen  worn  by  the  girl ;  the  raucous  membrane  of  the 
urethra  possiblv  shares  in  the  inflammation,  rendering  the  discharge  of 
urine  painful.  (3)  In  recent  cases  blood  may  be  oozing  from  the  abrade 
membrane,  or  clots  of  blood  may  be  found  deposited  in  the  vulva  (4) 
The  hymen  may  be  entirely  destroyed,  or  (what  is  more  commonly  ob 
served)  it  may  'present  on  careful  examination  one  or  more  lacerations 
Owing  to  the  inflamed  state  of  the  parts,  the  proper  examination  of  the 
hymen  is  rendered  difficult-any  attempt  to  separate  the  thlghs  for 
nurnose  causing  great  pain.  For  this  reason,  also,  the  child  walks  wit 
difficulty0  and  explains  of  pain  in  walking.  (5)  Last,  the  vagina  may 

1)6  iT  thffoflowffigtase  of  rape  on  a  young  girl,  the  motive  was  the 
superstition  alluded  to  above. 
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A  girl  of  fourteen  was  admitted  into  hos 
syphilis.  She  walked  with  the  pecuhar  8»'‘  “d‘^‘V6t^ P“"viLly!  the  two 
The  hymen  was  found  to  have  been  rup  cvnhilitic  ulcers  of  the  external 

longitudinal  folds  remaining.  There  were  prim  y  yp  There  was  a  well- 

—  — 

panies  condylomata  of  the  genitals  or  anus.  forcible  connection  with 

cta+orl  fhnt,  a  man  whom  she  named,  had  naa  ioiciuiw  wtutv 

her  the  Saturday  before  the  previous  Christmas.  This  very  fairly  correspond  ec 
with  her  symptoms,  remembering  that  she  had  received  no  medical  treatment. 
After  obtaining  the  accused’s  consent  and  duly  cautioning  him  as  to  the  ^8^  ^ 
Lowndes  examined  him.  He  found  a  well-markec l  indurated  chancre  a!  but 
healed,  and  condylomata  ani  ;  the  man  was  in  a  very  dirty  and  most  offi Zr  Vrtter 
The  girl’s  story  was  that  she  remembered  the  day  as  the  one  when  he 
wenth  the  pawnbroker's  to  redeem  a  lamp  she  had  pledged.  Tins  was  corroborated 
by  the  mother  and  pawnbroker’s  assistant.  Her  parents  were  both  of  drunken 
habits,  and  it  was  evident  that  the  accused,  who  knew  their  habits  well,  had 
watched  them  go.  He  sent  a  young  sister  of  his  victim  for  beer,  and  another  one 
for  apples,  then  locking  the  door,  threw  the  girl  upon  the  floor  and  committed 
the  offence.  The  girl’s  story  wras  corroborated  in  every  particular,  while  an  ekler 
sister,  who  was  a  prostitute,  gave  important  evidence  as  to  the  motive.  The 
accused  made  overtures  to  her  some  time  after,  and  as  his  diseased  condition  was 
well  known,  she  asked  him  if  he  was  cured.  He  answered  that  he  had  cured  himself 
by  connection  writh  a  young  girl,  adding,  “  You  would  be  astonished  if  you  knew 
who.”  He  w’as  found  guilty. 


It  has  been  questioned  whether  a  rape  can  be  perpetrated  on  children 
of  tender  age  by  an  adult  man  ;  and  medical  witnesses  at  trials  have 
given  conflicting  opinions.  Some  are  inclined  to  regard  all  such  charges 
as  unfounded,  and  to  seek  for  other  medical  explanations  of  the  symptoms 
above  described.  This  practice  has  been  carried  to  an  undue  extent, 
simply  because  many  of  these  charges  have  been  proved  to  be  false  ; 
but  common  experience  shows  that  there  is  too  frequently  a  real  founda¬ 
tion  for  the  charge  in  reference  to  children,  and  that  a  girl  is  not  to  be 
discredited  merely  because  of  her  tender  age. 

Sometimes  the  Violence  is  Extreme.  In  R.  v.  Wood  the  peritoneum 
was  penetrated,  and  the  parts  about  the  vagina  extensively  lacerated. 

It  is  clear  that  the  male  organ  may  produce  much  physical  injury 
whether  the  young  victim  does  or  does  not  resist  the  attempt. 

Extensive  injuries  often  are  inflicted. 


In  R.  v.  Crowley  the  prisoner,  aged  twenty -four,  wras  tried  for  a  criminal  assault 
on  his  daughter  Catherine,  wrho  wras  at  the  time  a  little  under  four  years  old.  Three 
weeks  before  the  trial  the  prisoner,  who  admitted  having  had  nine  or  ten  pints 
of  beer  that  afternoon,  was  left  alone  with  the  child  about  6  o’clock  in  the  evening. 
On  her  return,  the  mother  noticed  that  the  child’s  eyes  were  blackened  and  asked 
the  prisoner  what  he  had  been  doing.  He  made  a  remark  that  it  was  not  her  eyes 
but  that  she  was  “  bleeding  below.”  The  mother  then  sawr  that  the  child  was 
naked,  and  that  her  privates  wrere  torn  and  bleeding. 


A  bucket  containing  bloody  water  was  found  in  the  house. 

The  child  was  very  well  developed  for  her  age.  There  was  ecchymosis  about 
each  eye,  and  several  slight  bruises  on  the  body. 

^eItnevm-  J  ]ie  ]abia  majora  were  swollen  and  bruised,  the  right  especially 
so.  The  fourchette  had  been  torn  across,  as  well  as  the  posterior  wall  of  the 
vagma  for  a  depth  of  rather  over  a  quarter  of  an  inch.  Extending  backwards 
from  this  there  was  a  deep  laceration  which  came  up  to  the  anterior  wall  of  the 
rectum  (this  last  structure  was  intact)  ;  the  anterior  part  of  the  external  sphincter 
t.e.,  that  part  between  the  anal  orifice  and  the  central  tendon  of  the  perineum 
had  been  torn.  On  admission  to  hospital  there  was  only  slight  oozing  of  blood! 
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,  ,'e  *  W8f  aua‘sthetised  ;  and  the  laceration,  after  careful  cleansing,  was 

closed  with  four  deep  sutures  of  silk-worm  gut.  The  prisoner  expressed  a  wish  to  be 
examined  by  a  doctor,  and  was  examined  by  the  police  surgeon,  who  first  obtained 
the  prisoner  s  consent,  in  the  presence  of  witnesses,  and  cautioned  him  as  to  what 
tne  result  of  the  examination  might  be.  He  consented  and  undressed.  There 
Mere  no  marks  of  violence  on  his  person  nor  any  stains  of  blood,  semen,  etc.  His 
pudenda  were  unusually  clean  for  a  man  of  his  employment,  and  cleaner  than  the 
rest  of  his  body.  He  had  had  time  and  opportunity  to  wash  himself.  He  was 
charged  with  having  carnal  knowledge  of  his  daughter,  and  in  reply  said,  “  I 
know  nothing  whatever  about  it.”  The  apron  in  which  the  child  had  been  wrapped 
when  she  was  taken  to  the  hospital  contained  blood  and  spermatozoa  on  one  spot, 
and  blood  only  on  the  other.  There  was  nothing  found  elsewhere.  The  clothes 
had  been  washed  and  left  wet,  until  they  smelled  horribly  and  swrarmed  with 
microscopic  organisms,  and  the  water  in  the  bucket  had  been  thrown  awTay. 


The  prisoner’s  story  was  that  he  was  washing  the  child  in  the  bucket  (an 
ordinary  wooden  one)  when  she  slipped  from  his  hands  and  fell  astraddle  of  the 
bucket,  the  injuries  being  caused  in  this  way.  The  medical  evidence  wTas  that  it 
was  impossible  that  the  injuries  could  have  been  caused  in  the  manner  described 
by  the  prisoner.  The  child  told  her  mother  that  “  daddy  had  done  bad  in  the 
bucket,”  but  this  could  not  be  given  in  evidence.  The  mother  was  a  willing 
witness  against  her  husband  and  her  evidence  wras  corroborated  by  a  neighbour. 
The  jury  wished  to  know  why  no  marks  of  violence  wTere  found  on  the  prisoner, 
and  a  medical  witness  stated  that  the  male  organ,  being  pressed  against  soft 
parts,  would  not  show  marks  of  violence,  and  that  the  injury  to  the  child  could 
not  have  been  caused  in  the  manner  described  by  the  prisoner,  who  was  sentenced 
to  ten  years’  penal  servitude. 


A  rape  committed  by  an  adult  on  a  child  eight  years  old  terminated  fatally 
from  peritonitis,  as  a  result  of  the  violence,  six  days  after  the  assault.  The  child 
stated  that  the  accused  had  had  forcible  connection  with  her,  causing  much  pain 
and  loss  of  blood.  There  were  no  marks  of  violence  (bruises  ?)  externally,  but 
the  orifice  of  the  vagina  was  lacerated  in  its  entire  circumference,  and  the  perineum 
was  nearly  torn  through.  It  was  found,  on  inspection,  that  the  orifice,  as  well 
as  the  whole  of  the  vagina,  was  in  a  state  of  gangrene,  and  that  its  posterior  wall 
had  been  lacerated  at  its  line  of  junction  with  the  uterus  to  the  extent  of  an  inch. 
The  labia  and  clitoris  had  not  undergone  any  change.  The  prisoner  subsequently 
confessed  his  guilt. 

In  another  case  the  victim  was  about  six  years  of  age,  and  very  intelligent. 
From  her  description  of  the  assault,  it  appears  that  she  faulted,  probably  owing 
to  the  severity  of  the  pain.  When  examined,  it  was  found  that  the  vagina  was 
ruptured  in  various  directions.  One  laceration  extended  from  the  lower  part 
downwards,  dividing  the  recto-vaginal  septum  and  perineum  down  to  the  verge 
of  the  anus.  There  was  a  lacerated  opening  in  the  coats  of  the  rectum  ;  the  orifice 
of  the  vagina  was  lacerated  upwards  as  well  as  laterally  ;  the  parts  were  raw, 
swollen,  and  very  tender.  When  the  child  was  first  seen  there  was  blood  on  the 
limbs  and  clothes  ;  she  recovered  from  these  serious  injuries  in  about  two  months. 

In  a  case  of  alleged  rape  on  an  infant  only  eleven  months  old,  the  violence 
done  to  the  genitals  proved  fatal.  During  the  march  of  a  regiment,  the  prisoner, 
a  soldier,  who  was  with  the  sick  car,  took  the  child  from  its  mother  to  carry  it 
some  way  for  her.  The  child  was  quite  well  when  he  took  it  :  he  walked  on  quickly , 
and  was  out  of  the  mother’s  sight  in  half  an  hour.  When  she  came  up,  he  had  the 
child  standing  on  the  grass  facing  him,  and  lie  was  bent  over 
he  held  the  child’s  petticoats  up,  and  the  other  was  covered  with  blood.  He  told 
the  mother  that  the  child  was  ill  and  passing  blood.  The  mother ^ 
shawl  and  carried  it  to  an  apothecary  ;  but  no  examination  was  then  made  and 
it  was  not  until  the  next  morning  that,  in  washing  the  child,  the  marks  of  violence 
were  s?en  This  was  the  substance  of  the  mother’s  evidence,  which  was  uncon¬ 
tradicted  at  the  trial.  A  surgeon  examined  the  child  twenty  hol^r^fe[  f 
outrage  :  it  was  then  in  a  state  of  collapse,  and  it  died  in  a  few ,  hours  AU  th 

the6  perineum  the  nymph* 

inflammation.  After 
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serum  was  effused.  Wilde,  on  making  inquiry  into  the  'f'rane  Th^evere 
ascertained  that  there  was  no  proof  of  the  actual  perpetration  of  rape.  J  lie  .  e 
tahtrS  to  the  genital  organs  which  led  to  death  were  produced,  it  was  alleged, 
bv  the  fingers  — the  man  being  at  the  time  partially  intoxicated.  .  .  . 

3  A  girl,  feven  years  old,  was  admitted  into  Guy’s  Hospital  suffering  from  injuries 
resulting  from  rape  by  a  boy  under  seventeen  years  of  age.  About  half  an  hour 
had  elapsed  when  she  was  examined.  There  was  found  a  complete  destruc  i 
of  the  hymen,  with  a  laceration  of  about  one-eighth  of  an  inch  extending  into  the 
perineum.  There  had  been  profuse  bleeding,  as  the  clothes  were  saturated  with 
blood.  There  was  then  no  complaint  of  pain,  and  there  were  no  scratches  or  marks 
of  violence  on  any  part  of  the  body.  There  was  no  discharge  of  a  purulent  kin  . 
The  child  was  of  a  scrofulous  habit  ;  but  she  was  not  suffering  from  vaginitis,  and 
appeared  in  other  respects  perfectly  healthy.  Forty-eight  hours  after  the  occur¬ 
rence  the  bleeding  had  ceased,  and  the  extent  of  the  lacerations  was  very  perceptible. 
There  was  no  discharge  of  any  kind  from  the  vagina,  and  no  inflamed  or  swollen 
condition  of  the  parts.  The  boy  was  examined  about  an  hour  after  the  perpetration 
of  the  rape,  and  although  he  had  been  under  strict  custody,  and  had  had  no 
opportunity  of  changing  his  clothes,  there  was  no  blood  found  about  his  private 
parts,  or  on  his  clothing.  It  is  probable,  as  the  boy  was  interrupted  in  the  act 
by  the  screaming  of  the  girl,  that  he  suddenly  withdrew  after  having  caused  the 
laceration,  and  that  the  bleeding  was  an  after-effect  of  oozing  from  the  ruptured 
vessels. 


This  absence  of  blood  on  the  accused  is  important,  because  the  main 
facts  of  the  case  were  indisputable  ;  such  absence  of  blood  might  be 
construed  into  evidence  of  innocence.  It  is  clear  from  the  above  case 
and  the  two  following  that  such  an  inference  is  quite  unjustifiable. 


Sawyer  met  with  a  case  in  which  a  rape  was  committed  on  a  girl  cet.  5.  There 
was  a  bruised  and  swollen  state  of  the  genitals  ;  the  hymen  was  not  ruptured, 
and  there  was  no  laceration  of  the  parts.  In  spite  of  this,  a  large  amount  of  blood 
had  been  lost.  This  bleeding,  he  considers,  took  place  from  the  hymen,  which 
was  in  a  highly  congested  state.  The  man  who  had  perpetrated  the  crime  was 
examined  soon  afterwards,  but  no  appearance  of  blood  was  found  on  his  organs  ; 
there  were  a  few  stains  only  on  the  front  of  his  clothing.1  A  case  occurred  to  Sells, 
in  1863,  in  which  he  found  on  examining  the  person  of  a  girl  said  to  have*been 
violated,  laceration  of  the  hymen,  a  clot  of  blood  recently  effused  lying  on  the 
vulva,  and  the  thighs  of  the  child  smeared  with  blood,  quite  fresh  ;  there  was 
also  blood  on  the  sheets  of  the  child’s  bed.  The  next  morning  he  examined  the 
accused,  but  he  could  find  no  trace  of  blood  upon  him  or  on  the  clothing  which 
he  wore  at  the  time  of  the  alleged  assault.  In  this  case,  as  there  was  a  failure  of 
identification,  the  accused  was  discharged. 


If  no  Marks  of  Violence  are  Found.  When  there  are  no  marks  of 
violence  or  physical  injury  about  the  pudendum  of  a  child,  whether 
because  none  originally  existed  or  they  existed  and  had  disappeared 
in  the  course  of  time,  a  medical  witness  must  leave  the  proof  of  rape 
to  others.  He  can  only  answer  questions  of  possibility,  or  probability 
according  to  the  special  facts  proved.  It  is,  however,  in  all  cases  his 
duty  to  be  guarded  in  giving  an  opinion  that  a  rape  has  been  perpe¬ 
trated,  when  there  is  a  total  absence  of  marks  of  violence  on  the  genitals 
Rape  may  be  committed  without  necessarily  producing  such  marks  on 

Evidence  onlv  Th^h  P  f  ‘h?  °Te  wiU  not  dePend 

y'  6  °f  marks  of  violenoe  on  genitals  of  the 

child  when  an  early  examination  has  been  made,  is  strong  evidence  that 

rape  has  not  been  committed.  A  false  charge  might  easify  be  made  and 

1  New  Orleans  Med.  Gaz.,  1858,  p.  283. 
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sustained,  if  medical  opinions  were  hastily  given  on  the  statements  of  the 
mother  and  the  child  in  the  absence  of  physical  appearance  to  corroborate 
the  accusation. 

Violence  Found,  but  its  Origin  possibly  Doubtful.  In  cases  where  the 
examination  of  the  child  took  place  within  a  very  short  time  of  the 
alleged  offence,  it  should  be  comparatively  easy  for  a  medical  practitioner 
to  ascertain  whether  or  not  violence  has  been  inflicted  by  penis,  or  finger, 
or  otherwise  ;  but  marks  of  violence  must  not  always  be  hastily  assumed 
to  furnish  proof  of  rape  ;  for  cases  are  recorded  in  which  injuries  have 
been  purposely  produced  on  young  children  as  a  ground  for  bringing 
false  charges  with  the  view  of  extorting  money.  The  proof  or  disproof 
of  facts  of  this  kind  must  rest  more  upon  general  than  upon  medical 
evidence,  unless  the  injuries  obviously  indicate  the  use  of  some  weapon 
or  instrument. 

Chevers  states,  on  the  authority  of  a  missionary  well  acquainted 
with  the  habits  of  the  natives  of  Calcutta,  that  mechanical  means, 
especially  by  the  use  of  the  fruit  of  the  plantain,  are  commonly  employed, 
even  by  the  parents  of  immature  girls,  to  render  them  aptce  viri.  In 
one  instance  a  man  was  convicted  of  rape  who,  according  to  the  evidence, 
had  previously  used  a  small  stick — ad  deobstruendam  viam.  This  led 
to  effusion  of  blood,  but  to  no  permanent  injury.  It  is  scarcely  credible 
that  human  mothers  should  resort  to  such  practices,  nevertheless  the 
facts  are  too  well  accredited  to  be  denied.  Casper  examined  a  girl 
only  ten  years  of  age,  w'hose  vagina  had  been  dilated  by  the  mother, 
at  first  with  two  fingers,  afterwards  with  four,  and  finally  by  means  of 
a  long  stone  introduced  into  it,  in  order  to  fit  her  for  intercourse  with 
men.  The  hymen  was  not  destroyed,  but  there  were  lacerations  in  it ; 
the  mucous  membrane  was  reddened  and  painful  to  the  touch,  and  there 
was  a  mucous  discharge  from  it.1  This  shows  that  medical  evidence  can 
do  no  more  than  show  that  a  girl  with  such  appearances  about  her  sexual 
organs  has  suffered  from  some  violence  applied  to  the  part,  but  whether 
by  the  male  organ,  or  any  other  physical  means,  it  would  be  impossible 

to  say.2 

If,  moreover,  there  has  been  considerable  delay  before  inspection, 
inflammation,  followed  by  sloughing  or  mortification,  may  have  set  in, 
and  such  may  destroy  life,  especially  in  children  of  an  unhealthy  habit. 

Noma  Vulva*.  Care  should  be  taken  that  the  symptoms  of  a  malig¬ 
nant  form  of  disease  (noma,  a  form  of  destructive  ulceration),  to  which 
female  children  are  sometimes  subject,  are  not  mistaken  for  criminal 
violence  In  the  following  case  of  noma  pudendi  no  charge  of  rape  was 
made  against  any  person,  but  the  facts  may  serve  to  show  in  what  cir¬ 
cumstances  such  a  charge  might  be  made. 


A  girl,  a*.  5,  died,  as  it  was  suspected,  from  the  effects  of 
_  congested  state  of  the  stomach,  but  no  poison  was  found.  The  genital  or^  , 
externallv  and  the  skin  around  and  beyond  the  anus,  were  intensely  inflam  , 
swoZn  a^d  ulcerated,  and  in  an  approaching  state  of  gangrene  or  sloughy 
The  hymen  was  destroyed  posteriorly,  and  the  lining-mem  ran  and  dis¬ 

and  uterus  was  much  inflamed  of  a  dark  purple  colour,  wrth  softenmg  and^ta 

sXniSCnch0M  wZH' neglect  Jand  dirty  state.  The  mother  attributed  this 


i  “  Gerichtl.  Med.,  “  vol.  2,  p.  162. 
a  3  Casper,  E.  Tr.  318. 
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r  -  .,  i  j.  a  foil  which  the  girl  had  met  with  a  fortnight 

diseased  condition  of  the  genitals  .  i iacj  iia(j  connection  with  the 

before.  There  was  no  ground  to  believe  that  anyone  had  naa 

deceased.  .  ,  ,  i  i...  <,„Vprnl  men  in  succession  ;  she  then 

",e  “Was  ruptured,  the  fo—e  '“d" 

ami'die  cHror^nymph*,  perineum,  labia,  and  mens  veneris  sloughed  away 
raving  the  puS’s  SpoL./  After  a  long  illness  the  ulcer  healed,  and  the  gtr  left 
the  infirmary  At  no  period  were  there  symptoms  of  syphilis.  Such  a  state  o 
the  parts  obviously  a  result  of  violence,  might  have  been  erroneously  ascribed 
to  noma  or  malignant  ulceration  or  mortification  of  the  genitals,  as  is  observed  in 
some  eruptive  fevers. 

Evidence  from  Vaginal  Discharges.  The  existence  of  a  purulent 
discharge  from  the  vagina,  as  a  result  of  vaginitis  or  inflammation  of 
the  vagina,  has  been  erroneously  adduced  as  a  sign  of  rape  in  young 
children.  The  parents,  or  other  ignorant  persons  who  examine  the 
child,  often  look  upon  this  as  a  positive  proof  of  intercourse  ;  and 
perhaps  lay  a  charge  against  an  innocent  person,  who  may  have 
been  observed  to  take  particular  notice  of  the  child.  Some  cases  are 
reported  by  which  it  would  appear  that  men  have  thus  narrowly  escaped 
conviction  for  a  crime  which  had  not  been  perpetrated. 

A  purulent  discharge  with  aphthous  ulceration  is  occasionally  a 
result  of  simple,  i.e.,  non-venereal  vaginitis  (inflammation  of  the  vagina) 
in  young  children.  It  may  arise  from  local  causes  of  irritation  such  as 
worms  or  uncleanly  habits.  It  is  met  with  in  girls  up  to  six  or  seven 
years  of  age  ;  and  children  thus  affected  have  been  tutored  to  lay  imputa¬ 
tions  against  innocent  persons  for  the  purpose  of  extorting  monejr. 

Such  discharges  of  a  simple  nature  may  occur,  but  accurate  bacterio¬ 
logical  examination  of  pus  from  cases  has  tended  to  show  that  a  large 
proportion,  something  like  75  per  cent.,  of  them  are  gonorrhoeal,  a  position 
which  is  easily  understood  since  we  know  how  widely  spread  the  gonococ¬ 
cus  is,  and  how  numerous  are  the  opportunities  for  its  transfer  to  the 
pudenda  of  small  children. 

Numerous  instances  of  such  transference  from  flannels  and  sponges, 
and  various  other  articles,  have  been  quoted.  Ryan  long  ago  traced  the 
origin  of  a  discharge  in  two  children  to  their  being  washed  in  a  vessel  of 
water  with  a  sponge  used  by  a  young  woman  infected  with  gonorrhoea. 

If  a  discharge  is  present,  it  should  be  examined  microscopically,  and 
suitable  cultures  prepared  and  examined  for  the  gonococcus. 

Inasmuch  as  most  of  such  discharges  are  gonorrhoeal,  it  remains  to 
discuss  the  bearing  of  the  fact  on  the  question  of  the  alleged  offence,  and 
the  nature  of  the  medical  evidence  which  can  be  given  either  for  or 
against  the  accused. 

Time  is  the  first  important  factor.  When  gonorrhoea  is  acquired 
in  the  usual  way  by  sexual  connection  there  is  always  an  interval  of 
from  two  to  four  days  (occasionally  it  may  be  nearly  a  week)  between 
infection  and  the  appearance  of  a  discharge  with  marked  inflammatory 
redness  of  the  mucous  membrane.  When  syphilis  is  similarly  acquired 
the  interval  between  connection  and  the  appearance  of  a  chancre  is  verv 
much  longer,  usually  about  three  or  four  weeks  ;  with  other  syphilitic 
manifestations  (rash,  condylomata,  etc.)  the  interval  is  still  longer  (six 
weeks  to  three  months).  When  other  venereal  troubles  are  thus  caused 
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the  interval  is  of  less  certain  duration,  but  commonly  from  two  days  to  a 
week  elapses  before  a  discharge  is  seen  with  evident  ulceration. 

The  deductions  to  be  made  from  these  facts  are  self-evident,  but 
they  vary  with  each  set  of  circumstances.  It  is  most  important  to 
remember  that  a  discharge  cannot  appear  within  twenty-four  hours  of 
the  offence  if  the  offence  wTas  the  cause  of  the  discharge.  If  there  is  a 
discharge,  and  if  the  offence  is  alleged  to  have  occurred  some  days  previous 
to  examination,  then  the  proof  of  cause  and  effect  will  have  to  depend 
upon  other  factors.  The  examination  of  stains  on  the  underlinen  may 
show  that  a  gonorrhoeal  discharge  was  present  in  the  female  at  the  time 
of  the  offence. 

The  next  question  which  arises  is  whether,  assuming  that  one  of  the 
two  parties  is  suffering  from  a  venereal  infection  and  the  other  is  not, 
it  is  certain  that  the  disease  will  be  communicated  to  the  other  party  ? 
The  probability  of  infection  is  very  great,  but  facts  would  seem  to  prove 
conclusively  that  infection  is  by  no  means  certain. 

A  man  may  be  apparently  free  from  disease  and  yet  have  in  his  urethra 
gonococci  which  in  him  are  incapable  of  causing  a  discharge,  but  which 
transplanted  into  the  vagina,  may  there  cause  a  severe  attack  of  gonorrhoea 
with  profuse  discharge  ;  this  fact  has  been  proved  over  and  over  again 
by  clinical  observation  as  well  as  by  bacteriological  research. 

If  a  vaginal  discharge  is  present  the  medical  man  must  make  minute 
inquiries  as  to  the  time  when  it  was  first  observed  and  compare  this 
with  the  time  of  the  alleged  offence  in  order  to  ascertain  whether  it  is 
possible  for  the  relationship  of  cause  and  effect  to  be  established.  This 
relationship  is  much  easier  to  establish  or  refute  in  the  case  of  syphilis 
and  of  gonorrhoea  than  of  other  venereal  troubles.  If  this  possibility 
be  established  he  should  examine  the  accused,  if  there  be  such  a  peison, 
and  see  if  the  same  chain  of  evidence  is  complete. 


Hamilton  relates  a  case  in  which  syphilis  was  communicated  to  a  girl, 
bv  a  bov  aged  19.  The  accused  was  found  to  have  numerous  sores  around  the 
orifice  of  the  prepuce,  and  on  examining  the  little  girl  there  were  chancrous 
excoriations  on  the  inside  of  the  labia.  Other  syphilitic  symptoms  manifested 
themselves.  The  prisoner  was  convicted. 

It  is  in  cases  such  as  these  that  the  examination  of  the  accused  affords 
such  excellent  evidence,  either  confirmatory  of  his  guilt  or  strongly 

SUgGono“grh^a  LTdisTase  of  very  uncertain  duration.  It  may  continue 
for  weeks,  months,  or  even  years  ;  it  is  therefore  very  unwise  for  a 
medical  man  to  express  an  opinion  as  to  its  duration.  ina 

In  conclusion  we  may  observe  that  discharges  from  = 

should  not  be  admitted  as  furnishing  eorroWtive :  evulentt ^  of  rape 
_first  when  the  accused  party  is  suffering  irom  a  gonorrnceai 
discharge  •  second,  when  the  date  of  its  appearance  in  a  child  is  from 

tZ 5 

innocent;  for  a  child  may,  either  through  nutate  or  design 
innocent  person.  This,  however,  removes  the  case  entirely 

hands  of  a  medical  jurist. 
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Evidence  from  Violence  other  than  that  to  the  Pudendal  Regions. 

Marks  of  violence  on  the  body  of  a  young  child  are  seldom  met  with, 
because  no  resistance  is  commonly  made  by  mere  children.  Bruises  or 
contusion  may,  however,  be  occasionally  found  on  the  legs. 

The  older  the  victim,  the  greater  is  the  possibility  that  such  marks 
will  be  found  on  the  body,  and  the  more  the  importance  to  be  attached 
to  them  when  found,  or  at  least  to  the  explanation  of  how  they  were 
produced. 


RAPE  ON  GIRLS  OVER  SIXTEEN  AND  ON  ADULT  WOMEN 

In  these  cases  medical  evidence  is  of  much  less  value  than  in  the 
previous  classes  of  cases,  for  though  it  may  still  be  able  to  prove  the 
fact  of  connection  having  taken  place  it  can  have  very  little  influence 
upon  the  question  of  consent,  the  absence  of  which  constitutes  the 
essential  element  of  rape.  We  must,  however,  consider  the  evidence 
which  it  may  be  possible  to  give. 

Evidence  from  Violence  to  Parts  other  than  Pudendal.  Girls  who 
have  passed  the  age  of  sixteen,  and  adult  women,  are  considered  to 
be  capable  of  offering  some  resistance  to  the  perpetration  of  the  crime. 
Therefore  in  a  true  charge  we  should  expect  to  find  not  only  marks 
of  violence  about  the  pudendum,  but  also  injuries  of  greater  or  less 
extent  upon  the  body  and  limbs. 

With  respect  to  such  marks  of  violence  on  the  person,  the  exact 
form,  position,  and  extent  of  these  should  be  noticed  ;  because  a  false 
accusation  of  rape  may  sometimes  be  detected  by  the  marks  of  violence 
being  in  a  situation  in  which  they  could  be  produced  only  with  great 
difficulty  by  an  assailant.  When  bruises  are  found,  the  presence  or 
absence  of  the  usual  zones  of  colour  may  occasionally  ( vide  Vol.  I., 
Bruises  )  throw  light  upon  the  time  at  which  the  alleged  assault  was 
committed.  As  these  marks  of  violence  on  the  person  are  not  likely  to 
have  been  produced  with  the  concurrence  of  the  girl,  they  are  con¬ 
sidered  to  furnish  some  proof  of  the  intercourse  having  been  against 
her  will.  Bruises  upon  the  arms  particularly  may  be  considered  to  be 
reasonable  evidence  of  a  struggle  impressions  of  finger  nails,  too,  are 
suggestive.  Bruises  or  scratches  about  the  inner  side  of  the  thighs  and 
knees  may  be  inflicted  during  attempts  to  abduct  the  legs  forcibly. 

Strong  corroborative  evidence  of  a  struggle  might  be  obtained 
from  an  examination  of  the  accused  for  similar  marks  of  bruises  or 
scratches  about  the  arms  or  face,  and  possibly  even  about  his  penis 
though  this  is  much  less  likely.  1 

Evidence  from  Violence  to  the  Pudenda.  In  considering  this  point 

in  t^haC  rr  f  idlStl,1Cti0n  be1tween  a  virSin  and  a  married  woman  who  is 

unlikelv  th«t  lmg  fXUa11  COnnection-  In  the  latter  it  is  extremely 
unlikely  that  marks  of  violence  to  the  private  parts  will  be  found 

rapegis  associ^d  he.}?°ked  for’  because  it  is  commonly  assumed  that 
consent  a  v  ^  g!'eater , violence  than  sexual  connection  with 
organs  nviv  l  1fgm  i  1G  \)liysical  appearances  of  rape  about  the  genital 

in  voluntary  Thn  ’  f  the  Cf°nnection-  b*s  been  voluntary  or 
of  the  va  Jnn  T  f  aJecent  rupture  of  the  hymen,  laceration  or  bruising 
vagina  with  effusion  of  blood,  swelling  and  inflammation  of  thf 
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%  ulv  a,  and  stains  of  blood  upon  the  person,  dress,  or  locus  may  be 
met  with  in  either  case.  The  question  of  consent  in  these  cases  is  of 
great  importance.  It  is  generally  alleged  as  a  defence,  and  a  medical 
man  will  find  himself  compelled  to  answer  this  question  :  Are  the  marks 
of  violence  found  on  the  genital  organs  no  more  than  you  would 
expect  to  find  in  a  girl  who  had  really  given  consent  ? 


A  man  with  a  wooden  leg  (his  left  leg  having  been  amputated  at  the  thigh) 
was  charged  with  rape  on  a  girl,  cet.  15.  She  was  examined  soon  after  the  violence, 
and  the  labia  were  found  very  much  swollen,  bruised,  and  inflamed.  In  addition 
to  these  appearances  on  the  genital  organs,  there  were  the  marks  of  bruises  over 
the  right  chest,  breast,  and  shoulder.  These  latter  certainly  suggested  that 
connection  had  been  violent  without  consent,  but  the  man  alleged  that  the  girl 
gave  her  consent,  whereupon  the  following  question  arose  :  — Could  such  appearances 
about  the  labia  have  been  produced  by  connection  with  consent  ? 


The  condition  of  the  genital  organs  and  the  marks  of  violence  on 
the  body  in  this  case  were  adverse  to  the  theory  of  consent  ;  but  in 
expressing  an  opinion  in  such  circumstances  it  must  be  remembered 
that,  from  the  difference  in  the  size  of  the  organs  of  an  adult  male  and 
a  girl  of  fifteen  years  of  age,  it  is  hardly  probable  that  intercourse  with 
consent  could  take  place  without  causing  subsequent  swelling  and 
inflammation  of  the  labia  and  vagina.  In  making  an  examination, 
the  greatest  care  should  be  taken  by  the  practitioner  to  fix,  at  the  time 
of  examination,  a  probable  date  for  the  marks  of  injury  to  the  genitals 
or  other  parts  of  the  body,  as  it  is  by  the  aid  of  such  observations  that  the 
truth  or  falsity  of  a  charge  may  be  sometimes  clearly  established. 

It  is  probable  that  in  the  case  of  adult  virgins,  if  the  charge  were 
well  founded,  the  hymen  would  be  ruptured,  as  the  intercourse  is  always 
presumed  to  be  violent  :  but  there  might  be  some  degree  of  penetration 
without  this  being  a  necessary  result,  especially  if  the  membrane  were 
small,  or  placed  far  up.  At  any  rate,  a  girl  may  sustain  all  the  injury, 
morally  and  physically,  which  the  perpetration  of  the  crime  can  possibly 
bring  upon  her,  whatever  may  have  been  the  degree  of  penetration  ; 
and  for  this,  reason  it  is  laid  down  by  the  law  of  England  that  the  crime 
consists  in  the  mere  proof  of  penetration.  Girls  of  tender  age  are 
sometimes  violated  by  boys  ;  the  amount  of  physical  injury  inflicted  in 
such  cases  is  usually  less  than  when  the  assailant  is  an  adult. 

When  a  woman  has  already  been  in  the  habit  of  sexual  intercourse, 
there  is  much  less  injury  done  to  the  genital  organs.  The  hymen  will, 
in  these  cases,  be  found  destroyed  and  the  vulva  dilated  Never*e'e3^ 
as  the  intercourse  is  presumed  to  be  against  the  consent  of  the  woman 
it  is  most  likely  that  when  there  has  been  a  Proper  resistance^  ^ 
injury  may  be  apparent  on  the  pudendum  ,  an  Tl  ages  ar<I 
probably  marks  of  violence  on  the  body  and  limbs.  ...  f 

generally’  determined  without  medmal  the 

the  woman,  corroborated,  as  it  should  always  ’  /  .  ,  on  the 
This  statement  regarding  the  presence  of  wior  /  tQ  have 

pudendum  of  a  married  woman,  on  whom  a  rape  s  ^  t  ^ 

been  committed,  requires  some  qualification.  gpite  0f  the 

married  women,  in  which  the  crime  was jeon “^e  g°enital 
resistance  of  the  women,  there  were  no  marks  of  violence  on  tn  fc 

organs. 
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In  one  case,  while  an  aceornplice  heWtJje 
downwards,  between  his  thighs,  the  pnso  h  d  In  another  case 

from  behind  — her  thighs  havmg  been  first  widely  sep  ^  ^  prisoner 

an  accomplice  held  the  woman  town  <  with  her  She  was  examined  nine 

separated  her  thighs,  and  thus  had  ^fh^omid  no  mark  or  trace  of 

hvXofr^hrrrr%udengd„m.  There  were  bruises  on  her  arms, 
neck,  and  legs,  where  she  had  been  forcibly  held  down. 

In  each  of  these  eases,  it  will  be  seen  that  the  woman  had  to  strufgte 
with  more  than  one  assailant;  and  there  can  be  no  doubt ^that  d  a 
married  woman  is  rendered  powerless  by  the  combined  efforts 
or  more  men,  or  if  she  is  rendered  insensible  by  intoxicating  drinks  o 
narcotic  vapours,  a  rape  may  be  perpetrated  without  any  injury 
whatever  to  the  genital  organs.  A  separation  of  the  thighs  in  a  married 
woman  will  cause  such  a  dilation  of  the  parts,  as  to  ren  er  1  y 
for  the  male  organ  to  penetrate  the  vagina  without  leaving  any  traces 

On  the  other  hand,  the  vagina  may  be  the  seat  of  violence,  and  no 
marks  to  indicate  a  struggle  or  the  application  of  force  may  he  found  on 
the  body. 


A  woman  was  knocked  down,  her  clothes  were  pulled  over  her  face,  and  a  rape 
was  perpetrated  by  the  assailant.  In  the  position  in  which  she  was  held,  with 
her  arms  and  hands  covered  over,  she  was  half  suffocated,  and  unable  to  of  ei 
any  effectual  resistance.  She  was  examined  on  the  evening  of  the  day  of  t  le 
assault.  No  marks  of  violence  were  found  on  her  body,  but  the  mucous  membrane 
of  the  vagina  at  its  commencement  was  contused,  and  in  some  portions  lacerated  ; 
and  blood  was  oozing  from  these  parts. 

The  statement  of  the  woman  was  consistent  with  the  fact  that  there  were  no 
marks  of  violence  on  her  body.  There  was  no  reason  to  suppose  that  the  injury 
to  the  vagina  had  been  caused  in  any  way  other  than  by  a  criminal  assault. 


Evidence  from  the  presence  of  Spermatozoa.  Proof  of  emission 
is  not  required  by  the  law,  and  therefore  evidence  of  the  presence  of 
spermatozoa  is  not  indispensable.  Nevertheless,  it  is  necessary  to 
examine  any  spots  and  stains  on  the  clothing  of  the  prosecutrix  or  of 
the  accused  for  the  presence  of  semen. 

The  vagina  of  the  victim  and  her  pubic  hair  should  always  he  examined 
also.  The  presence  of  spermatozoa  in  the  vagina  is  conclusive  proof 
of  connection,  hut  not  of  rape;  their  absence  is  no  proof  that  connection 
has  not  taken  place,  for  they  may  have  been  removed  by  washing  or  by 
discharges.  The  presence  of  mobile  spermatozoa  in  the  vagina  indicates 
that  connection  was  recent,  i.e.  within  a  few  hours  of  the  time  of 
examination. 

We  have  stated  that  a  rape  may  he  legally  completed  without 
emis  ion  ;  it  is  quite  possible,  however,  that  there  might  he  marks  of 
emis  ion  without  penetration. 

In  a  case  of  rape  perpetrated  on  a  child,  some  woollen  fibres  of  a 
blue  and  red  colour  were  found,  in  addition  to  blood-corpuscles.  This 
observation  aided  in  fixing  the  identity  of  the  assailant,  since  it  was 
proved  that  the  man  wore  a  red  flannel  shirt  over  a  bluish-grey  woollen 
shirt. 

A  medical  witness  must  be  prepared  to  consider  the  precise  value 
of  evidence  furnished  by  the  microscope  in  the  examination  of  stains  on 
the  dress  of  a  man  accused  of  rape.  A  shirt  may  present  stains  of 
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blood,  urine,  mucus,  or  gonorrhoeal  discharge,  some  of  which,  but  for 
le  microscope,  might  be  mistaken  for  spermatic  stains.  Although  it 
is  true  that  the  microscope  enables  an  examiner  to  affirm  that  the  stains 
have  been  caused  by  the  spermatic  secretion,  this  does  not  prove  that 
a  rape  has  been  committed,  or  even  that  intercourse  has  been  had  with 
a  woman.  Such  stains  may  arise  from  natural  discharge,  or  from 
disease  (spermatorrhoea),  and  therefore  of  themselves  they  afford  no 
proof  of  intercourse.  If,  from  other  circumstances  in  the  case,  it  should 
be  clearly  and  satisfactorily  proved  that  there  has  been  intercourse, 
then  the  presence  of  blood  mixed  with  the  spermatic  stains  might,  in 
certain  cases,  justify  an  opinion  that  violence  had  been  used.  The 
discovery  of  spermatic  stains  on  the  dress  of  a  woman  furnishes  stronger 
evidence  of  intercourse,  attempted  or  perpetrated,  than  their  discovery 
on  the  dress  of  a  man  ;  but,  admitting  that  intercourse  is  thus  proved, 
it  may  still  have  taken  place  with  the  consent  of  the  woman.  These 
stains,  when  found  on  the  clothes  of  girls  and  infants,  afford  a  strong 
corroborative  proof  of  the  perpetration  of  or  of  the  attempt  to  perpetrate 
the  crime. 


Evidence  from  Vaginal  Discharges.  If  discharges  were  confined  to 
those  of  a  recent  gonorrhoeal  origin,  a  very  large  section  of  Gynaecology 
would  remain  unwritten,  and  for  our  present  purpose  it  is  only  recent 
gonorrhoea  that  can  be  taken  into  consideration. 

That  vaginitis  with  a  muco-purulent  discharge  has  been  observed 
to  arise  during  febrile  complaints,  scarlatina,  measles,  etc.,  is  well 
recognised.  Moreover,  diphtheria  of  the  vagina  in  children  and  adults 
may  lead  to  destruction  of  the  hymen,  and  even  more  serious  trouble 
{vide  “  Impotency  ”).  Therefore  when  a  woman  alleges  that  a  purulent 
discharge  has  arisen  as  a  result  of  rape,  the  case  requires  to  be  investigated 
with  great  care,  especially  in  regard  to  its  nature  (bacteriologically 
defined)  and  its  duration. 

It  is  possible  that  a  woman  suffering  from  leucorrhoea  may  charge 
a  man  with  the  crime  of  rape,  and  affirm  that  this  discharge  had  arisen 
from  the  act  of  the  man.  An  inflamed  and  partially  ulcerated  state 
of  the  lining-membrane  of  the  vulva  may  apparently  give  support  to 
the  accusation.  It  is  impossible  without  a  bacteriological  examination 
to  distinguish  such  discharges  from  those  of  gonorrhoea,  for  a  leucorrhoeal 
discharge  may  resemble  that  of  gonorrhoea.  Such  discharges,  com¬ 
mencing  before,  but  continuing  and  sometimes  becoming  aggravated 
after  marriage,  have  given  rise  to  unfounded  suspicions  of  infection 
from  venereal  disease  imparted  by  the  husband,  and  have  thus  lec 
to  suits  of  divorce  {vide  “  Divorce  ”). 


A  young  married  woman  suffered  from  a  discharge  which  was  pronounced 
by  a  medical  man  to  be  gonorrhoeal.  This  led  to  proceedings  or  1  '  f 

further  examination  by  other  medical  practitioners,  wit  1  a  comp  she  was 

the  symptoms  from  which  she  had  suffered,  led  to  t  ie  cone  vas  followed 

suffering  from  severe  leucorrhoea  when  she  was  married,  an 
by  granular  vaginitis  which  accounted  for  the  muco-purulen  t  isc  1a  g  . 

Bacteriological  examination  is  the  only  safe  means  of , 
gonorrhoeal  or  other  venereal  discharges  from  ordinary  puru  being 

the  clinical  appearances,  history  and  course  of  a  \  agina  g 
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very  uncertain  guides  in  legal  medicine.  We  have  already  (vide  p.  ) 
given  the  principles  on  which  medical  evidence  must  be  founded  the 
adult  vagina  differing  in  this  respect  not  at  all  from  that  of  the  child. 


Loss  of  Physical  Evidence 

The  indications  of  rape,  however  well  marked  they  may  be  in  the 
first  instance,  soon  disappear  or  become  obscure,  especially  in  those 
women  who  have  been  already  habituated  to  sexual  intercourse.  Alter 
two,  three,  or  four  days,  unless  there  has  been  an  unusual  degree  of 
violence,  no  traces  of  the  crime  may  be  found  about  the  genital  organs. 
In  the  case  of  an  adult  married  woman  the  appearance?  of  injury  discovered 
in  and  about  the  vagina  had  begun  to  heal  in  less  than  forty-eight  hours  , 
but  in  another  case  examined  on  the  ninth  day,  the  lining  membrane 
of  the  vagina  was  still  reddened,  and  the  parts  were  painful.  In  this 
case  the  hymen  was  completely  torn  through.  In  married  women,  or 
in  those  accustomed  to  sexual  intercourse,  no  inference  can  be  drawn 
from  a  dilated  state  of  the  vagina.  In  unmarried  women,  and  in  children 
where  there  has  been  much  violence,  the  signs  of  rape  may  persist  and  be 
apparent  for  a  week  or  longer.  Assuming  that  they  are  not  found  at  the 
time  of  examination,  it  may  be  necessary  to  consider  whether  there  has 
been  time  for  them  to  disappear  since  the  alleged  perpetration  of  the 
offence  ;  but  in  such  cases  it  is  rarely  in  a  medical  witness’s  power  to 
express  an  affirmative  opinion  as  to  the  perpetration  of  the  crime. 


A  man,  cet.  37,  committed  a  rape  on  a  girl  only  eight  years  of  age  ;  he  was 
seen  in  the  act,  and  defended  himself  on  the  plea  of  drunkenness.  The  girl  was 
examined  by  a  medical  man  on  the  day  following.  The  labia  were  reddened, 
and  there  was  injection  of  the  membrane  at  the  entrance  of  the  vagina,  which 
was  very  sensitive.  As  an  illustration  of  the  rapidity  with  which  the  marks  of 
rape  disappear  in  young  children,  when  not  accompanied  by  great  physical  injury, 
this  girl  was  carefully  examined  eleven  days  after  the  assault,  when  the  sexual  organs 
were  in  their  natural  state,  and  there  was  not  the  least  appearance  of  local  injury. 

Medical  practitioners  are  not  always  sufficiently  careful  in  the 
inferences  which  they  draw  from  an  examination  of  children  made  long 
after  the  alleged  rape  took  place.  They  may  be  deceived  by  a  plausible 
and  apparently  consistent  story,  and  may  imagine  upon  examining 
the  sexual  organs  of  a  girl  many  weeks  after  the  alleged  perpetration 
of  the  crime  that  proofs  of  rape  exist.  The  delay  in  having  the  examina¬ 
tion  made,  unless  satisfactorily  explained,  should  always  be  regarded  as 
a  suspicious  circumstance. 


A  man  was  tried  on  a  charge  of  rape  on  a  girl  a  little  over  seven  years  of  age, 
About  six  weeks  had  elapsed  before  the  girl  was  seen  and  examined  by  the  medical 
man,  who  was  the  only  witness  for  the  prosecution  ;  and  after  this  long  period 

Sild  \  8W+iarn\the  trial  that  a  raPe  had  been  Perpetrated  on  the 

admitted  that  al  if  i  Wltn<?8  e,alled  ;  and  under  cross-examination,  she 

r  j  t  at  a11  tbat  she  had  previously  stated  before  the  magistrates  regarding 
the  prisoner  was  untrue.  Her  evidence  so  clearly  established  the  innocencfof  the 
man,  that  the  case  broke  down,  and  he  was  at  once  acquitted. 

But  for  the  medical  evidence  against  him,  this  man  could  not  have 
been  committed  for  trial  on  the  charge  ;  and  it  is  therefore  desirable 
to  consider  the  medical  facts  and  opinions  on  which  he  was  committed 
The  medical  man  came  to  the  conclusion  that  the  girl  had  been  vTdlatec 
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six  weeks  before  he  examined  her.  In  his  opinion  there  had  been 
penetration  ;  the  vagina  was  unnaturally  dilated  ;  there  was  a  discharge 
fiom  it,  and  an  abrasion  on  the  left  side  ;  the  mucous  membrane  was 
generally  inflamed.  “  Such  appearances  might  have  existed  as  the 
result  of  violence  perpetrated  on  them  three  months  previously.  He 
had  frequently  examined  the  girl  since,  and  his  conclusion  from  the  first 
examination  had  been  confirmed.  He  thought  the  appearances  could 
not  be  the  result  of  any  accident  or  disease  ;  it  was  not  impossible  but 
improbable  that  they  might  be  so.”  From  what  has  been  already 
stated  on  the  medical  proofs  of  rape,  it  will  be  obvious — (a)  That  in 
this  case  there  was  no  evidence  of  penetration  by  the  male  organ,  and 
that  the  appearances,  after  six  weeks  had  elapsed  did  not  in  any  way 
justify  such  an  opinion  from  an  examination  then  made.  (6)  That  the 
discharge,  the  abrasion,  and  the  inflammation  of  the  vagina  were  all 
explicable  on  other  grounds,  and  did  not  prove  that  a  rape  had  been 
committed  on  the  girl  at  the  date  assigned.  It  is  highly  probable  that 
this  child  was  suffering  under  that  kind  of  inflammation  and  purulent 
discharge  from  the  genital  organs  which  has  been  elsewhere  described 
as  a  fertile  source  of  medical  errors  {ante,  pp.  87  et  seq.)  ;  but  whether 
this  be  admitted  or  not,  there  was  not  the  slightest  proof,  from  the 
facts,  that  this  girl  had  ever  been  violated,  even  assuming  that  her  own 
evidence  had  not  shown  that  the  medical  man  had  come  to  a  wrong 
conclusion  from  the  data  before  him.  Dilatation  of  the  vagina,  if  really 
present,  could  not  have  been  the  result  of  only  one  attempted  intercourse 
with  a  child  of  such  tender  years,  six  weeks  before  the  date  of  examination. 
This  is  a  most  flagrant  example  of  biased  and  improper  medical  evidence. 

When  there  has  been  great  laceration  of  the  sexual  organs,  then 
certain  appearances  in  the  form  of  cicatrices  may  remain  ;  but  in  all 
cases  great  caution  should  be  observed  in  giving  an  opinion  that  rape 
has  been  perpetrated,  from  an  examination  made  even  two  oi  three 
weeks  after  the  alleged  commission  of  the  offence.  Marks  of  violence 
on  the  person  can  never  establish  a  rape  ;  they  merely  indicate  that 
the  crime  may  have  been  attempted. 


False  Charges  of  Rape 

False  charges  of  rape  are  sometimes  brought  by  girls  at  the  age 
of  puberty.  The  falsity  of  the  charge  may,  however,  be  generally 
elicited  by  a  careful  examination  of  the  girl. 

In  order  to  exculpate  an  unjustly  accused  man,  great  circumspection 
and  very  close  examination  of  the  evidence  may  be  necessary.  The 
medical  evidence  can  rarely  be  more  than  merely  negative  ;  it « » 
impossible  from  such  evidence  alone  to  say  that  there  may  not  have 
been  such  a  degree  of  penetration  as  constitutes  ype  in  law.  The 
crime  is  so  rightly  detested  that  few  men  are  prepared  to  face  a  trie 
even  for  attempted  rape  or  indecent  assault,  especially  ™  ; 

When  a  girl  over  sixteen  or  a  woman  is  in  question,  juries  are  very 
inclined  to  take  the  view  that  “  there  cannot  be  smoke  without  file. 

In  a  case  of  this  kind,  a  woman  charged  a  youth  with  having  committed 
a  rape  upon  her  infant  child. 
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On  examination  the  sexual  organs  were that  the?  stains 
the  marks  of  blood  on  the  clothes  of  the  chilli *  of  smearing  ;  the 

tad  °Z  Xn  been  complete*  penetrated  by  the  liquid. 

eaid  that  she  had  purchased  some  blood  and  tended  *  to the  w  ^  8ome  sheetg 

o^whfcTitwl  alteged6  tte  rape  was  perpetrated.  The  woman  who  made  tins 
false  charge,  and  her  husband,  were  convicted  of  conspiracy. 

The  following  case  of  alleged  rape  is  interesting  apropos  of  a  medical 
man’s  duty  in  investigating  such  cases  : — 

A  servant  girl  of  good  character  rushed  home  one  night,  knocked  excitedly 
at  the  door  and  when  her  mother  opened  it,  fell  fainting  into  her  arms.  On  com  g 
to,  she  told  the  following  extraordinary  story  :  She  had  been  out  walking  mth 
another  girl,  and  had  passed  a  man  whom  she  could  not  describe.  She  and  t 
other  girl  had  separated  at  the  end  of  the  road,  and  she  had  then  come  back  a  ong 
in  the  direction  of  where  the  man  had  been.  When  she  reached  a  lonely  part 
of  the  road  she  had  been  thrown  down  by  him  on  her  back,  hurting  it  against  a 
stone.  A  white  scarf  had  been  placed  over  her  mouth  to  prevent  her  screaming, 
and  the  man,  holding  down  her  arms,  had  had  forcible  intercourse  with  her.  in 
less  than  half  an  hour  the  police  had  searched  the  road,  but  no  scarf  had  been  found. 
Upon  examination  there  was  evidence  on  her  dress  and  hat  that  she  had  been  on 
the  ground.  A  red  mark  was  seen  in  about  the  middle  of  her  back,  where  she 
complained  of  pain,  but,  upon  examination,  there  was  no  evidence  of  the  alleged 
rape  ;  there  were  no  stains  on  the  clothes,  no  marks  of  violence,  not  even  a  scratch 
on  her  limbs  ;  no  rupture  of  the  hymen,  and  no  sign  of  any  irritation  about  the 
genitals.  The  girl  had  probably  been  thrown  down,  and  in  her  fright,  had  imagined 
the  rest. 


Pregnancy  following  Rape 

Conception  may  and  often  does  follow  rape  ;  for  conception  does 
not  depend  on  the  consciousness  or  volition  of  a  female.  If  the  state 
of  the  uterine  organs  be  in  a  favourable  condition,  impregnation  may 
take  place  as  readily  as  if  the  intercourse  were  voluntary  :  and  penetration 
is  not  necessary  for  impregnation.1  Insemination  by  means  of  a  syringe 
has  frequently  led  to  a  successful  impregnation.  The  extrusion  of  an 
ovum  does  not  depend  on  the  will  of  a  woman,  but  is  a  periodical  condition  ; 
the  action  of  the  spermatozoa  on  this  ovum  is  as  much  removed  from  the 
will  of  the  woman  as  it  is  from  that  of  the  man. 


Evidence  of  Violation  in  the  Dead 

The  body  of  a  child  or  woman  is  found  dead,  and  a  medical  man 
may  be  required  to  determine  whether  her  person  has  or  has  not  been 
violated  before  death.  There  is  here  some  difficulty,  because  there 
may  be  no  statement  made  by  the  deceased.  The  witness  can  seldom 
do  more  than  express  a  conjectural  opinion  from  the  discovery  of  marks 
of  violence  on  the  person  and  about  the  genital  organs’!  Even  if 
spermatozoa  were  detected  in  the  liquid  mucus  of  the  vagina,  or  on 
the  dress  of  a  female,  this  would  merely  prove  that  there  had  been 
intercourse  ;  whether  violent  or  not  would  depend  on  the  medical  and 
circumstantial  evidence. 


1  See  February 

unruptured  hymen. 


16th,  1924,  for  case  of  pregnancy  in  a  girl  with  a  tight 
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in  the  a  caf  of  murder  tried  Edinburgh,  the  first  question  to  be  determined 

Of  the  stains  ondfl  W&?\  ^hether  a  rape  had  been  committed.  The  examination 
of  the  stains  on  the  clothing  was  conclusive,  when  taken  in  conjunction  with  the 

other  evidence.  The  jury  convicted  the  man  of  rape,  but  acquitted  him  of  the 
murder  although  the  proof  of  the  latter  crime  was  clearer  than  that  of  the  rape 
In  M  v.  Kerr,  the  evidence  of  rape  consisted  of  two  lacerations  of  the  victim’s 
vagina  (which,  in  an  elderly  woman  who  had  borne  two  children,  indicated  violence) 
an  excoriation  on  the  abdomen  ;  and  blood  on  the  external  genitals.  The  accused 
had  an  abrasion  on  Ins  cheek,  vomited  matters  on  the  back  of  his  coat  resembling 
exactly  that  which  was  exuding  from  the  mouth  of  the  deceased,  while  on  the 
knees  of  his  trousers  were  found' embedded  in  mud  (resembling  that  found  in  the 
locality  where  the  deceased’s  body  was  found),  some  red  wmollen  hairs  resembling 
that  of  a  petticoat  worn  by  the  deceased  woman.  The  cause  of  the  woman’s  death 
was  suffocation  from  the  impaction  of  vomited  matters  in  the  larynx,  but  as  this 
was  the  result  of  an  unlawful  act  —  i.e.,  rape  —  it  became  murder.  Two  men  who 
knew  him  intimately  saw  the  accused  coming  from  the  spot  where  the  deceased’s 
body  was  found  and  within  a  short  distance  from  it.  He  and  the  deceased  were 
walking  in  opposite  directions  at  such  times  and  places  as  would  bring  them 
to  that  spot  shortly  before  the  time  he  was  met  coming  away,  and  when  arrested 
some  hours  afterwards,  his  clothes  were  found  wet  and  muddy.  He  was  found 
guilty. 

Rape  by  Females  on  Males 


Although  there  appears  to  be  no  specific  crime  known  to  English 
law  as  rape  by  females  on  males,  the  Court  of  Criminal  Appeal  has  held 
in  R.  v.  Hare1  that  a  woman  can  be  convicted  of  an  indecent  assault 
on  a  boy  under  sect.  62  of  the  Offences  Against  the  Person  Act,  1861, 
and  also  that  a  woman  can  be  convicted  of  an  indecent  assault  on  another 
female  under  sect.  52  of  the  Act.  The  following  cases  occurred  in  France  : 


A  girl,  aged  eighteen,  was  found  guilty  of  an  act  of  indecency,  with  violence,  on 
the  person  of  a  boy  under  the  age  of  fifteen  years.  In  another  case,  a  girl,  aged 
eighteen,  wTas  charged  with  rape  on  two  children,  the  one  eleven  and  the  other 
thirteen  years  of  age.  The  girl  enticed  the  two  boys  into  a  field,  and  had  forcible 
connection  with  them.  This  female  was  proved  to  have  had  an  unnatural  con¬ 
traction  of  the  vagina,  which  prevented  intercourse  with  adult  males.  She  was 
found  to  be  suffering  from  syphilitic  disease,  and  the  proof  of  her  offence  was 
completed  by  the  disease  having  been  communicated  to  the  two  boys.  She  was 
convicted. 


By  the  Penal  Code  of  France,  it  is  a  crime  in  either  sex  to  attempt 
intercourse  with  the  other,  whether  with  or  without  violence,  when  the 
child  is  under  eleven  years  of  age.  There  is  no  doubt  that  this  offence 
is  committed  in  England.  It  is  not  unusual  to  find,  in  the  wards  of 
hospitals,  mere  boys  affected  with  venereal  disease.  In  some  instances 
this  may  be  due  to  precocious  puberty  ;  but  in  others  it  can  be  ascribed 
only  to  that  unnatural  connection  of  adult  women  with  boys  which  is 
punished  as  a  crime  in  the  other  sex.  Medical  evidence  in  such  cases 
is  usually  inconclusive,  for  there  is  little  chance  of  any  observable  effect 
on  the  boy.  The  definite  proof  of  transmission  of  gonorrhoea  or  syphilis 
from  the  woman  to  the  child  provides  evidence  of  a  confirmatory  nature 
if  it  can  be  proved  that  the  woman  is  suffering  from  the  disease  and  that 
the  boy  was  free  from  it  before  the  alleged  assault,  and  that  the  onset 
of  the  disease  took  place  within  the  incubation  period. 

Case  in  which  Matters  associated  with  Spermatozoa  proved  Important 
Starch,  it  is  well  known,  is  rendered  blue  by  iodine.  As  stained 
articles  of  dress  sent  for  examination  may  contain  starch  used  for  washing 

i  [1Q34]  1  K.B.,  354.  The  boy  («et.  12)  had  been  infected  with  a  venereal  disease. 
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purposes,  a  bluish  colour  may  be  observed  on  the  addition  of  iodine, 
forming  a  strong  contrast  with  those  bodies  which  are  turned  of  a  yellow 

colour  by  iodine. 


In  a  case  of  alleged  rape,  spermatic  stains  on  the  clothing  of  a  little  girl  showed 
on  the  application  of  iodine,  distinct  unbroken  granules  of  wheat-starch  and  potato- 
starch  of  a  blue  colour.  These  could  not  have  boen  derived  from  the  starch  used 
in  washing,  as  the  granular  structure  is  there  destroyed,  and,  further,  the  granu  es 
were  found  only  in  the  spermatic  stains,  and  not  on  other  parts  of  the  linen.  It 
was  ascertained  that  the  accused  used  flour  in  his  business,  and  that  there  was  an 
open  sack  of  flour  at  the  foot  of  the  bed  on  which  he  had  commit  ted  a  rape  ;  some 
of  this  had  been  spilled  in  the  struggle,  and  had  adhered  to  the  stains  on  his  shirt. 
The  flour  in  the  sack  was  a  mixture  of  wheaten  flour  and  potato-starch.  This 
discovery  furnished  strong  evidence  against  the  accused. 


Tests  for  Seminal  Stains 

As  in  the  case  of  blood,  the  examination  for  seminal  stains  may  be 
said  to  consist  of  several  distinct  processes. 

1.  Inspection  by  ultra-violet  light. 

2.  Inspection  with  naked  eye  and  lens. 

3.  Microchemical  test. 

4.  Microscopical  examination. 

5.  Biological  tests. 

1 .  If  the  garments  are  examined  under  filtered  ultra-violet  light 
areas  of  staining  by  seminal  discharges  show  a  bluish  fluorescence.  This 
fluorescence  is  not  specific,  but  it  may  enable  the  observer  to  detect 
suspicious  areas  which  might  otherwise  be  missed.  Such  areas  are 
marked  for  further  examination. 


2.  Inspection  with  Naked  Eye  and  Lens.  In  nearly  all  cases  the 
stained  articles  are  presented  for  examination  in  the  dried  state.  It  is 
but  rarely  that  a  case  occurs  in  which  a  medical  jurist  is  required  to 
examine  a  liquid  preparation  of  spermatozoa,  though  if  a  girl  is  brought 
to  him  shortly  after  an  alleged  rape,  he  may  try  to  obtain  living  sperma¬ 
tozoa  from  the  vagina.  The  appearance  presented  by  such  a  stain  on 
undyed  linen  or  cotton  articles,  on  woollen  or  other  rough  articles,  and 
even  on  dyed  smooth  fabrics,  is  like  that  produced  by  a  dilute  solution 
of  albumen.  It  is  of  a  faintly  yellow  colour,  the  stuff  is  stiffened  slightly, 
and  has  a  somewhat  translucent  appearance,  especially  at  the  edges. 

3.  The  Preparation  of  Material  and  Microchemical  Tests  If  the 
opportunity  has  occurred  of  examining  the  vagina,  a  quantity  of  mucous 
may  be  removed  by  means  of  a  glass  rod  and  smeared  on  glass  slides 
for  exammation  at  once  for  living  spermatozoa,  and  for  other  tests.  If 

he  stain  be  dry  the  following  method  may  be  adopted  : — A  piece  of 
the  fabric  with  the  stain  is  moistened  yvith  very  dilute  hydrochloric 
acid-one  drop  in  ]i  fluid  oz.  of  water— on  a  microscopic  slide  and 
the  soaking  is  continued  for  from  half  an  hour  to  five  hours  depending 
on  the  age  of  the  stain.  The  fabric  is  then  removed  with  forceps  and 
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middle  of  the  head  and  the  tail  are  stained  deep  red.  Sterile  0-9  per  cent. 
NaCl  solution  mixed  with  about  10  per  cent,  by  volume  of  glycerine  may 
be  used  as  a  solvent  instead  of  acidified  water. 


In  many  cases  where  the  stain  is  well  defined  a  scraping  taken  from 
the  surface  by  means  of  a  scalpel  may  show  the  presence  of  spermatozoa 
more  readily  than  by  the  soaking  method. 

In  order  to  render  the  spermatozoa  more  distinct  under  the  micro¬ 
scope,  the  employment  of  a  solution  of  iodine  in  water  has  been  recom¬ 
mended.  Iodine  does  not  alter  the  size  or  shape,  but  causes  the  bodies 
to  appear  in  stronger  relief.  The  proportions  of  the  ingredients  which 
are  recommended  are  iodine  one  part,  iodide  of  potassium  four  parts, 
water  one  hundred  parts.  Iodine  thus  used  gives  a  strongly  marked 
yellow  colour  to  animal  and  vegetable  substances,  while  it  does  not 
alter  mineral  matters.  It  brings  out  the  form  of  the  spermatozoa  in 
colour. 

Another  method  of  rendering  these  transparent  bodies  more  visible 
has  been  adopted.  It  has  been  discovered  on  re-examining  a  slide 
on  which  the  watery  solution  of  a  spermatic  stain  had  been  allowed 
to  dry  spontaneously,  that  many  of  these  bodies  which  were  only  in¬ 
distinctly  seen  while  moist  were  now  very  prominent  and  distinct  in 
their  form,  and  those  which  before  appeared  tailless  now  assumed  their 
complete  shape  and  length.  They  became  in  fact  more  opaque  and 
distinct  by  drying.  The  drying  should  take  place  slowly,  i.e.,  by  covering 
the  liquid  on  the  slide  with  the  microscopic  glass  and  keeping  it  in  a 
cool  place. 


Florence’s  Test.  While  certain  of  the  slides  are  being  stained  for 
microscopic  examination  it  is  advisable  to  carry  out  microchemical 
tests  on  one  or  more  of  the  preparations.  Florence,  in  1896,  c  escn  ec 
a  test  in  which  the  addition  of  iodine  to  seminal  fluid  produced  a  crop 

of  crystals. 

The  test  is  carried  out  as  follows  : 

A  drop  of  the  soak  from  the  alleged  seminal  stain  is  placed  on  a  glass 
slide  and  allowed  to  dry  or  nearly  dry.  A  cover  slip  is  Placed  over  t  is 
and  a  drop  of  Florence’s  solution  (iodide  of  potassium  1-5  gramme*, 
iodine  2-5  grammes  and  water  30  c.c.)  allowed  to  run  uncter  the *  slip 
The  preparation  is  at  once  placed  under  the  microscope,  an  i .s>e 

extend.  At  first  they  are  small,  but  m  a  few  mmnte .many  ojen 

.» »»••<—  -  ~ 

become  unrecognisable.  known 

!n:  x^i-rr^tive 

~^r  positive  Florence  test  except  from 

seminal  matters. 


1  “  Arch.  d’Anthrop.  Crim.”  1896. 
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Berberws  Test.1  This  is  a  similar  test  to  the  above  ;  the  test  fluid 
is  a  saturated  watery  solution  of  picric  acid,  and  when  added  to  a  semi 
stain  a  crop  of  crystals  like  Charcot-Leyden  crystals  are  obtained. 

4  Microscopical  Examination  of  Spermatozoa.  Living  spermatozoa 
move  for  many  hours  out  of  the  body  when  kept  at  a  temperature  of 
98  F.,  and  even  retain  their  rapid  motions  when  the  spermatic  liquid 
is  mixed  with  water  ;  but  these  motions  cease  immediately  on  the  addition 
of  urine  or  chemical  reagents.  The  spermatozoa  may  retain  vitality 
(or  free  motion)  in  the  body  of  a  woman  for  a  short  period,  and  movement 
should  always  be  looked  for  in  wet  specimens.  The  actual  time  that 
spermatozoa  may  survive  after  ejaculation  cannot  be  precisely  defined, 
but  if  movement  can  be  observed  the  ejaculation  is  certainly  \  eiy  lecent. 

The  spermatozoa  are  best  seen  in  a  good  light,  with  a  power  of  500 
diameters  ;  the  head  is  ovoid  and  flattened — sometimes  rather  pointed  , 
the  tail  is  from  nine  to  twelve  times  the  length  of  the  head.  Micro- 
metrical  measurements  of  human  spermatozoa  show  them  to  be  50-55  p 
in  length,  the  head  being  43-5-2  p  long  and  2-9-36  p  wide  in  its  greatest 
diameter.  A  normal  ejaculation  contains  about  500  millions  of  sperma¬ 
tozoa  sperm  cells  in  various  stages  of  development,  imperfectly  formed 
spermatozoa,  granular  bodies  and  epithelial  cells.  Fibres  of  cotton,  linen, 
or  wool,  and  other  substances,  may  be  also  mixed  with  them  ;  and  they 
may  be  associated  with  pus,  mucus,  and  blood-corpuscles,  and  it  is  essential 
in  examining  a  stain  to  note  carefully  the  different  types  of  cells,  organ¬ 
isms,  etc.,  in  the  preparation.  Their  form  is  so  peculiar  that,  when  once 
well  seen  and  examined,  they  cannot  be  mistaken  for  any  other  substance, 
vegetable  or  animal,  nor,  with  ordinary  care,  can  any  vegetable  fibres 
be  mistaken  for  them. 

Is  this  Stain  Produced  by  Semen  ? 

It  may  be  at  once  stated  that  the  preliminary  naked  eye  examination 
and  the  application  of  heat  for  the  odour  are  absolutely  valueless  standing 
alone,  and  the  only  way  in  which  a  positive  answer  can  be  given  is  by 
the  discovery  under  the  microscope  of  at  least  one  unbroken  spermatozoon  ; 
if  unmistakable  in  appearance,  one  such  is  sufficient. 

The  microscopical  detection  of  spermatozoa  in  dry  stains  is  attended 
with  some  difficulty  when  the  stained  stuff  has  been  much  rubbed  or 
worn,  or  is  of  very  coarse  nature.  The  heads  are  too  much  like  cellular 
debris,  and  the  tails  too  much  like  minute  fibres,  to  allow  an  opinion  to 
be  based  upon  fragments  only. 

The  detection  of  dead  or  motionless  spermatozoa  in  stains  may  be 
made  at  long  periods  after  emission,  when  the  fluid  has  been  allowed 
\°JiTy\  Ivoblanck>  made  experiments  on  this  subject,  in  reference  to 
different  periods  of  time,  and  found  these  bodies  distinct  after  twelve 

In!.;,  16  "umbf  ,0f  distinct  and  Perfect  bodies  diminished  accord- 

Thg„‘°  tht?  lenSth  of  the  period  at  which  the  examination  was  made. 

J  ’  at  f  end.  °[a  year,  only  two  perfect  specimens  could  be  perceived 
Stevenson  found  them  after  a  period  of  five  years 

,The  lenf.t;h  of  time  during  which  spermatozoa  may  be  detected  depends 
on  the  conditions  to  which  the  stains  have  been  exposed.  Stains  on  clean 

nng  w  nch  have  been  allowed  to  dry  quickly  and  which  have  not 

1  Med. -Leg.  Jour,  of  New  York,  1905-6. 
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been  roughly  handled  may  last  for  many  years,  but  stains  which  have 
recurred  on  dirty  clothing  in  which  some  decomposition  has  occurred, 
or  on  clothes  which  have  been  roughly  handled  are  soon  unidentifiable. 

Does  the  Absence  of  Spermatozoa  negative  the  Stain 

being  seminal  ? 

An  opinion  to  the  effect  that  “  No  spermatozoa — not  semen,”  has 
been  expressed  by  a  medical  jurist  of  some  repute.  It  is  not  necessary 
to  refer  to  the  extraordinary  difficulty  of  proving  a  negative  in  experi¬ 
mental  work,  for  there  are  well-recognised  conditions  under  which 
spermatozoa  are  absent  from  seminal  fluid  ;  thus,  they  may  not  be  found 
in  the  very  young,  the  very  old,  or  in  those  who  are  labouring  under 
long-standing  disease  of  the  testicles.  Even  in  the  cases  of  healthy  married 
men,  who  have  had  children,  spermatozoa  are  not  always  found  in  the 
spermatic  secretion  ;  their  presence  and  number  are  subject  to  great 
uncertainty.  Exhaustion  from  frequent  intercourse,  or  constitutional 
causes,  without  actual  bodily  disease,  appears  to  influence  their  produc¬ 
tion.  There  are  also  various  other  conditions  in  which  they  are  not 
found  ;  these  have  been  fully  described  by  Hotchkiss1  and  Siegler.2  The 
discovery  of  spermatozoa  in  stains  on  articles  of  clothing  demonstrates 
that  the  stains  have  been  produced  by  spermatic  liquid  ;  but  it  must 
be  most  emphatically  stated  that  the  non-discovery  of  spermatozoa  in  a 
given  stain  does  not  prove  that  the  stain  is  not  seminal. 


Biological  Tests  for  Semen 

The  precipitin  test  may  be  applied  to  the  stain  extract  in  the  same 
way  as  in  testing  for  the  origin  of  blood.  The  group  of  the  semen  may  also 
be  "ascertained  by  tests  similar  to  those  employed  on  blood-stains,  but 
it  must  be  remembered  that  group-specific  substances  will  be  present 
only  in  the  semen  of  secreting  individuals  of  Groups  A,  B  and  AB.  An 
absence  of  both  group-specific  substances  from  a  seminal  stain  does  not 
permit  of  a  deduction  as  to  whether  the  stain  is  from  a  group  0  person 
or  from  a  non-secretor.  Spermato-precipitins  may  also  be  prepared  for 
?he  identification  of  semen.  Details  of  the  technique  to  be  used  are 
described  by  Smith  and  Glaister.  (see  Recent  Advances  in  Forensic 
Medicine,  J.  &  A.  Churchill,  Ltd.  1939). 
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ABORTION 

To  a  lawyer  this  word  has  a  somewhat  different  meaning  from  that 
which  it  has  to  a  medical  man  :  to  the  latter  it  is  merely  an  untimely 
emptying  of  a  uterus  which  contains  the  products  of  a  conception  ;  to 
the  former  the  word  conveys  the  idea  of  a  criminal  offence,  although 
such  may  not  have  been  committed,  for  it  is  only  the  artificial  emptying 
(or  attempts  to  empty)  the  uterus  which  is  a  crime,  and  many  abortions 
are  produced  by  mere  disease  and  accident. 

In  a  medico-legal  work,  however,  the  subject  must  be  thoroughly 
discussed  from  every  point  of  view,  and  it  is  treated  as  follows  : — • 

The  Law  as  to  Abortion. 

The  Natural  Causes  of  Abortion. 

The  Artificial  Production  of  Abortion  which  may  be  justifiable 

OR  CRIMINAL. 

The  Evidence  to  be  obtained  of  Criminal  Abortion. 

Feigned  Abortion. 

The  Abortion  of  Moles  and  Monsters,  Extra-uterine  Foetation. 


The  Law  as  to  Abortion 


The  law  relating  to  attempts  to  empty  a  pregnant  (or  a  non-pregnant) 

uterus  is  contained  in  the  Offences  against  the  Person  Act  1861  sects  58 

and  59  of  which  are  as  follows  : — 


Sect.  58.  Every  woman,  being  with  child,  who,  with  intent  to  procure 

her  own  miscarriage,  shall  unlawfully  administer  to  herself  any  poison  or 

other  noxious  thing,  or  shall  unlawfully  use  any  instrument  or  other  means 

whatsoever  with  the  like  intent,  and  whosoever,  with  intent  to  procure  the 

miscarriage  of  any  woman,  whether  she  be  or  not  with  child,  shall  unlawfully 

adrmmMer  to  her  or  cause  to  be  taken  by  her  any  poison  or  other  noxious 

f: ‘,7’,  Hr  r,la' U  unlawMy  ««e  any  instrument  or  other  means  whatsoever 

ZZZlt  TVS"*  be  and  being  convicteTtheTeZ 

shall  be  liable  to  be  kept  m  penal  servitude  for  life.  ^ 

other  noxious  thing,  or  any  instrument  Ir  thinf  ZILZl  ZZZ  Z 

The  ?n?seZriZnofd  l°  ^  Un1aW!ul}yrd  °r  emJ,U>yfjl  intent  to  procure 
me  miscarriage  of  any  woman,  whether  she  be  or  be  not  with  rhiU  th  n  u 

TepZf  ZZZZtZZ  and  being  COnViCted  thereof  Ml  lZe  to  Te 
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The  statute  uses  the  word  “  miscarriage  ”  only,  and  includes  in 
that  term,  comprehensively,  the  emptying  of  a  pregnant  uterus  at  any 
time,  and  ignores  altogether  the  terms  “  abortion,”  and  “  premature 
confinement,”  which  are  convenient  descriptive  words  commonly  used 
in  medicine. 

Throughout  both  sections  the  word  “  unlawfully  ”  is  used  without 
any  attempt  to  define  its  meaning,  and  as  the  statute  nowhere  defines 
a  “  lawful  ”  emptying  of  the  uterus,  it  is  important  for  medical  men  to 
remember  this  when  they  contemplate  emptying  a  pregnant  uterus  for, 
what  seems  to  them,  good  and  sufficient  reason. 

In  attempts  by  a  second  person  to  empty  a  uterus  the  statute  makes 
n  o  difference  in  the  nature  of  the  crime  if  the  uterus  does  not  contain  the 
products  of  impregnation.  It  would  seem  that  the  woman  herself 
commits  no  crime  by  an  attempt  to  empty  her  uterus  when  it  does  not 
contain  a  foetus,  although  if  it  contains  one,  she  commits  a  crime. 

In  R.  v.  Lumley 1  it  was  held  that  if,  when  the  abortionist  did  the  act, 
he  must,  as  a  reasonable  man,  have  contemplated  that  death  or  grievous 
bodily  harm  was  likely  to  result,  he  would  be  guilty  of  murder  ;  but 
that  'if  he  could  not,  as  a  reasonable  man,  have  contemplated  either  of 
those  consequences,  he  would  be  guilty  only  of  manslaughter. 

A  person  charged  under  section  58  of  the  above  Act  may  be  convicted 
of  the  felony  of  child  destruction  under  the  Infant  Life  (Preservation) 
Act,  1929.  (See  below.) 


CHILD  DESTRUCTION 

“  The  killing  of  one  not  ‘  in  being,’  i.e.,  a  mere  unborn  child,  was 
until  1929  punfshable  neither  as  murder  nor  as  infanticide  when  com¬ 
mitted  by  a  mother.  There  can  be  no  murder  of  a  child  which  dies 
before  being  born  or  even  whilst  being  born,  only  of  one  that  has  been 
born,  and,  moreover,  been  born  alive.  For  purposes  of  criminal  law 
mere  birth  consists  in  extrusion  from  the  mothers  body,  i.e.,  in  having 
‘  come  into  the  world.’  If  but  a  foot  be  unextricated,  there  can  be  no 
murder  ;  the  extrusion  must  be  complete  ;  the  whole  body  of  the  infan 
must  have  been  brought  into  the  world.  But  it  is  not  necessary  that 
the  umbilical  cord  should  have  been  severed.  And  to  be  born  alive  the 
child  must  have  been  still  in  a  living  state  after  having  wholly  quitted 
the  body  of  the  mother.  Hence  that  life  still  existed  must  be  actually 
proved,  and  this  may  be  done  by  giving  evidence  of  any  cry  or  breath'ng, 
or  milsation  or  movement,  after  extrusion.  But  it  is  not  neces  y 

ro1"heeikiey  Thu^n  St  which  causes  a'chi.d  to  be  born 

i  22  Cox,  C.C.  635. 
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much  Stable  of  lh-ingthen  ton  and" accordingly  soon  dies,  may 

the^  Infant  Life  Preservation  Act,  1029,  by  which  any  person  who 
with  intent  to  destroy  the  life  of  a  child  capable  of  being  born  alive, 
by  any  wilful  act  causes  a  child  to  die  before  it  has  an  existence  mde 
pendent  of  its  mother,  shall  be  guilty  of  the  felony  of  child  destruction, 

and  shall  be  liable  to  penal  servitude  for  life. 

The  Act  contains  the  important  provision  that  no  person  shall  be 
found  »uilty  of  this  offence  unless  it  is  proved  that  the  act  which  caused 
the  death  of  the  child  was  not  done  in  good  faith  for  the  purpose  only 
of  preserving  the  life  of  the  mother.  The  value  of  this  provision  will 
be  apparent  to  every  medical  practitioner.  It  is  also  enacted  that 
evidence  that  a  woman  had  at  any  material  time  been  pregnant  for 
a  period  of  twenty-eight  weeks  or  more  shall  be  prima  facie  proof  that 
she  was  at  that  time  pregnant  of  a  child  capable  of  being  born  alive, 
[cf.  R.  v.  Bourne  (infra)]. 


Professional  Secrecy  in  cases  of  Abortion 

The  sixth  edition  of  this  work  contained  a  report  of  the  Royal  College 
of  Physicians  as  to  the  duties  of  medical  men  in  cases  of  abortion. 
In  July,  1913,  difficulties  had  arisen,  particularly  at  the  Hampstead 
Infirmary,  on  the  question  whether  the  medical  officers  ought  to  report 
the  occurrence  of  abortions  in  the  infirmary  which  were  the  result  of 
illegal  operations  performed  on  the  patients  before  admission,  or  wdiether 
to  report  such  cases  would  be  a  violation  of  professional  secrecy.  The 
Royal  College  of  Physicians  was  asked  to  make  a  pronouncement  on 
the  professional  question  involved.  Then  at  the  Birmingham  Autumn 
Assizes,  December,  1914,  the  following  case  occurred  which  raised  the 
whole  question  in  an  acute  form. 


A  woman,  upon  finding  herself  pregnant,  went  to  an  abortionist,  miscarried 
on  September  19th,  1914,  developed  septicaemia  in  a  week’s  time,  was  removed  to 
hospital,  and  died  suddenly  on  October  16th.  Her  relations  knew  that  she  had 
had  an  illegal  operation.  To  one  of  the  medical  men  who  attended  her  she  com¬ 
municated,  under  secrecy,  the  name  of  the  abortionist.  The  coroner’s  court 
returned  a  verdict  of  wilful  murder.  The  magistrates,  however,  held  that  the 
evidence  was  insufficient  for  committal.  The  judge,  when  the  case  came  before 
the  grand  jury,  upheld  this  decision.  Further,  he  considered  that  the  lack  of 
e\  idence  was  due  to  the  fact  that  the  doctors  had  not  reported  the  case  to  the 

police,  and  on  this  point  made  the  following  observations  to  the  grand  jury  : _ 

Charge  of  Mr.  Justice  Avory  to  the  Grand  Jury  on  the  Case  of  R.  v.  X. 

The  learned  judge  said  : 


11ns  woman  has  been  committed  on  the  coroner’s  inquisition  on  a  charge 
ot  murder  The  magistrates  who  have  investigated  the  case  have  dismissed  the 
charge  I  he  deceased  woman,  according  to  the  evidence,  clearly  died  as  the  result 
ot  an  illegal  operation.  Three  medical  men  in  succession  attended  her,  and  to 
one  at  least  she  confided  the  name  of  the  person  who  performed  the  act.  No 

10f-  Wai  g.lven  *°  the  police  or  the  authorities,  and  the  woman  died  without 

death  h^10w  JC,ng1]t\ken  °r]wlthout  any  statement  being  made  by  her  on  her 
death-bed  which  could  be  used  in  a  court  of  law.  With  the  exception  of  a  letter^ 

Kenny’s  “  Outlines  of  Criminal  Law,”  15th  Edit.,  pp.  143-4. 
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which  was  found  amongst  deceased’s  papers,  apparently  making  an  appointment 
with  the  accused  woman,  there  is  absolutely  no  evidence  against  this  accused  person 
of  having  performed  any  operation  upon  the  deceased  woman,  and  the  magistrates 
taking  that  view,  dismissed  the  charge.  I  need  not  remind  vou  that  any  statement 
made  by  the  deceased  woman  to  a  medical  man  is  not  evidence  in  a  court  of  law. 
I  can  see  no  evidence,  as  the  case  now  stands,  which  will  justify  you  in  finding  a 
true  bill  against  the  prisoner  for  murder.  The  law  provides  that  in  the  case  of 
any  person  who  is  seriously  ill,  and  who,  in  the  opinion  of  a  medical  man,  is  not 
likely  to  reco\er,  the  e\  idence  of  such  a  person  may  be  taken  by  a  justice  of  the 
peace.  Under  circumstances  like  those  in  the  present  case,  I  cannot  doubt  that 
it  is  the  duty  of  the  medical  man  to  communicate  with  the  police,  or  with  the 
authorities,  in  order  that  one  or  other  of  those  steps  may  be  taken  for  the  purpose 
of  assisting  in  the  administration  of  justice.  No  one  would  wish  to  see  disturbed 
the  confidential  relation  which  exists,  and  which  must  exist,  between  the  medical 
man  and  his  patient  in  order  that  the  medical  man  may  properly  discharge  his 
duty  towards  his  patient  :  but  there  are  cases,  of  which  it  appears  to  me  that 
this  was  one,  where  the  desire  to  preserve  that  confidence  must  be  subordinated 


to  the  duty  which  is  cast  upon  every  good  citizen  to  assist  in  the  investigation 
of  a  serious  crime,  such  as  is  here  imputed  to  this  woman.  In  consequence  of  no 
information  having  been  given,  it  appears  to  me,  that  there  is  no  evidence  whatever 
upon  which  this  woman  can  properly  be  put  upon  her  trial. 

“  I  have  been  moved  to  make  these  observations  because  it  has  been  brought 
to  my  notice  that  an  opinion,  to  which  I  was  a  party  some  twenty  years  ago,  when 
I  was  at  the  Bar,  has  been  either  misunderstood  or  misrepresented  in  a  text-book 
of  medical  ethics,  and  I  am  anxious  to  remove  any  such  misunderstanding,  if  it 


exists. 

“  It  may  be  the  moral  duty  of  the  medical  man,  even  in  cases  where  the  patient 
is  not  dying,  or  not  unlikely  to  recover,  to  communicate  with  the  authorities  when 
he  sees  good  reason  to  believe  that  a  criminal  offence  has  been  committed.  However 
that  may  be,  I  cannot  doubt  that  in  such  a  case  as  tlie  present,  where  the  woman 
was,  in  the  opinion  of  the  medical  man,  likely  to  die,  and  therefore,  her  evidence 
was  likely  to  be  lost,  it  was  his  duty,  and  that  some  one  of  those  gentlemen  ought 
to  have  done  it  in  this  case.” 


Thereupon  the  Royal  College  of  Physicians  took  a  great  deal  of 
trouble  to  obtain  information,  discussed  the  matter  fully,  took  counsel’s 
opinion  on  some  legal  points,  and  finally  passed  the  following  resolu¬ 
tions  for  publication  to  those  concerned,  viz.,  the  medical  profession  : — 


ROYAL  COLLEGE  OF  PHYSICIANS  OF  LONDON 

Resolutions  concerning  the  Duties  of  Medical  Practitioners  in 
Relation  to  Cases  of  Criminal  Abortion 


The  College  is  of  opinion  — 

1  That  a  moral  obligation  rests  upon  every  medical  practitioner  to  respect 
the  confidence  of  his  patient  ;  and  that  without  her  consent  he  is  not  justified 
in  disclosing  information  obtained  in  the  course  of  his  professional  attendance 

on  her.  _  t  .  ,  . , . 

2  That  every  medical  practitioner  who  is  convinced  that  criminal  abortion 

has  been  practised  on  his  patient,  should  urge  her,  especially  when  she  is  likely 
to  die  to  make  a  statement  which  may  be  taken  as  evidence  against  the  person 
who  has  performed  tire  operation,  provided  always  that  her  chances  of  recovery 

are  not  thereby  prejudiced.  ,  ^ 

1  That  in  the  event  of  her  refusal  to  make  such  a  statement,  he  is  under  no 
local' obligation  (so  the  College  is  advised)  to  take  further  action,  but  he  should 
continue  to  attend  the  patient  to  the  best  of  his  ability. 

4  That  before  taking  any  action  which  may  lead  to  legal  proceeding  , 
Heal  nracHtioner  will  be  wise  to  obtain  the  best  medical  and  legal  advice 

Uh  oP  both  to  emure  that  the  patient’s  statement  may  have  value  as  legal 
available,  both |*°  ensur^  ^  ^  since  in  the  present  state  of  the  law 

there  is  no  certainty  that  he  will  be  protected  against  subsequent  ht.gat.on. 
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k  That  if  the  patient  should  die,  he  should  refuse  to  give  a  certificate  of  the 
cause  of  death,  and  should  communicate  with  the  coroner. 

The  College  has  been  advised  to  the  following  effect  ... 

iTha the  medical  practitioner  is  under  no  legal  obligation  either  to  urge 
the  patient  tomato  a  statement,  or,  if  she  refuses  to  do  so,  to  take  any  further 

actron^rbat  #  patient  who  ;3  dangerously  ill  consents  to  give  evidence,  her 

statement  mav  be  taken  in  one  of  the  following  ways  :  —  , 

statement  ^  ^  mfty  vWt  her  to  receive  her  deposition  on  oath  or 

affirmation.  Even  if  criminal  proceeduigs  have  not  already  been  ins  i  u  , 
her  deposition  will  be  admissible  in  evidence  in  the  event  of  her  death,  provided  _ 
that  reasonable  written  notice  of  the  intention  to  take  her  statement  was 
served  on  the  accused  person  and  he  or  his  legal  adviser  had  full  opportunity 

of  cross-examining.  .  ,  t 

(b)  If  the  patient  has  an  unqualified  belief  that  she  will  shortly  die,  anil 
only  in  these  circumstances,  her  dying  declaration  will  be  admissible,  buch 
a  declaration  may  be  made  to  the  medical  practitioner,  or  to  any  other  person. 
It  need  not  be  in  writing,  and  if  reduced  into  writing  it  need  not  be  signed 
by  the  patient  nor  witnessed  by  any  other  person,  though  it  is  desirable  that 
both  should  be  done,  or  that,  if  the  patient  is  unable  to  sign,  she  should  make 
her  mark.  If  possible,  the  declaration  should  be  in  the  actual  words  of  the 
patient,  and  if  questions  are  put,  the  questions  and  answers  should  both  be 
given,  but  this  is  not  essential.  If  the  declaration  cannot  there  and  then  be 
reduced  into  writing,  it  is  desirable  that  the  person  to  whom  it  is  made  should 
make  a  complete  note  of  it  as  soon  as  possible. 

January  27 Ih,  1916. 


It  must  not  be  supposed  that  the  above  is  now  the  fixed  law  of 
England,  but  the  resolutions  may  be  taken  as  representing  an  attitude 
which  if  adopted  by  a  medical  man  would  certainly  absolve  him  from 
any  censure  by  the  College  and  would  probably  gain  for  him  any  support 
which  the  College  or  any  medical  protection  society  could  offer. 

Both  the  Lancet  and  the  British  Medical  Journal  discussed  the 
matter  in  vol.  1,  1916,  q.v.  The  statements  of  Avory,  J.,  appear  to  have 
been  obiter  dicta  and  merely  set  out  his  opinion  for  what  it  was  worth. 


Illness  and  Disease  as  Causes  of  Abortion  (More  Medico) 

If  a  medical  witness  be  asked  the  question,  “  Was  this  uterus  emptied 
as  the  result  of  disease  or  illness  ?  ”  it  is  impossible  by  physical 
examination  alone  to  answer  specifically  ;  he  is  obliged  to  depend  upon 
circumstantial  or  direct  evidence  as  to  the  nature,  or  the  existence,  of 
disease.  In  quite  recent  delivery  he  may  for  instance  find  the  woman 
still  suffering  from  an  acute  fever,  but  in  the  majority  of  cases  he  will 
have  to  depend  upon  his  ordinary  professional  knowledge  as  to  the 
tendency  of  certain  diseases,  if  present,  to  cause  abortion. 

Simons1  in  an  analysis  of  1,000  abortions  showed  that  abortions  both 
spontaneous  and  induced  were  more  common  in  the  first  eight  weeks 
of  pregnancy.  They  were  distributed  as  follows 


Month 

1 

2 

3 

4 

5 

6 


Spontaneous 

1,000  Abortions. 
Self-Induced. 

Criminal. 

64 

25 

3 

249 

158 

18 

203 

119 

17 

33 

34 

8 

35 

18 

2 

7 

2 

0 

Simons,  J.  H.,  Amer.  Jour.  Obs.  and  Gynae.,  35,  571  :  1938. 


%  total. 

9-2 

42-8 

34 

7-5 

5-4 

0-9 
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According  to  Whitehead1  one  pregnancy  in  4-7  terminates  in  abortion 
from  natural  causes. 

It  is  impossible  in  a  medico-legal  work  to  give  a  complete  list  of 
all  these,  but  the  following  are  well  recognised  : — 

Specific  Fevers  of  all  kinds.  During  an  attack  of  fever,  the  uterus 
may  empty  itself ;  in  quite  recent  cases  definite  evidence  of  the  disease 
may  be  forthcoming. 

Syphilis — an  extremely  frequent  cause  of  abortion,  especially  in  the 
second  half  of  pregnancy,  and  without  marked  syphilitic  symptoms 
other  than  the  repeated  abortions. 

In  R.  v.  H  ark,  the  dead  woman  had  suffered  from  syphilis  three  years  previously, 
and  this  was  urged  by  the  defence  as  a  possible  cause  of  the  abortion.  Circum¬ 
stantial  evidence  was  given  as  to  the  use  of  a  catheter,  and,  the  deceased  made  a 
dying  declaration  ”  that  she  had  herself  used  it  on  her  own  person.  A  medical 
witness  testified  that  death  was  due  to  septicaemia,  and  that  there  was  nothing 
locally  to  show  whether  the  abortion  was  due  to  disease  or  to  instrumental  inter¬ 
ference,  or  even  to  the  lawful  action  of  another  medical  man  in  an  attempt  to  save 
the  life  of  a  woman  who  was  dying  of  septicaemia.  He  did  not  know  of  any  case 
where  a  woman  had  used  a  catheter  on  herself  ( vide  infra).  The  accused  was 
found  guilty,  sentenced  to  death,  but  this  was  subsequently  reduced  to  penal 
servitude. 

Toxaemias  of  Pregnancy,  eclampsia. 

Excessive  Vomiting  of  Pregnancy. 

Severe  Anaemias,  Diabetes,  Hypothyroidism,  and  other  Endocrine 
Dysfunction. 

Nephritis. 

Advanced  Heart,  Lung  or  Liver  Disease  may  cause  abortion,  and 
are  certainly  dangerous  complications  of  pregnancy. 

Uterine  and  Ovarian  Abnormalities  and  Disease— these  may  arise 
from  an  abortion  or  badly  managed  delivery,  but  once  established  they 
may  be  the  cause  of  further  abortions. 

Disease  of  the  Placenta — syphilitic  disease,  extensive  infarction, 
endarteritis  other  than  syphilitic,  accidental  separation,  haemorrhage. 

Abnormalities  of  the  Decidua. 


Disease,  Maldevelopment  and  Death  of  the  Foetus 

These  may  be  associated  with  any  of  the  above  material  causes  ;  if 
once  established,  they  almost  inevitably  lead  to  abortion. 

Deficient  Diets. — the  prolonged  use  by  the  mother  of  a  diet  deficient 
in  lime,  iodine,  vitamins,  etc.,  may  so  affect  the  vitality  of  the  germ  cells 
that  proper  development  may  not  take  place,  01  ear  \  a  01  ion  may 


occur.  j 

Defective  spermatozoa,  defective  ova,  incompatibility  ol  ovum  an 
sperm,  and  incompatability  of  the  blood  of  husband  and  wife,  have  all 
been  suggested  as  possible  causes  of  abortion. 

1  Proceedings  Royal  Society  of  Medicine,  Section  of  Obstet.,  Dec.  1929.. 

2  Beck,  Obstetrical  Practice.  Williams  and  Wilkins,  Baltimore,  1942. 
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Justifiable  (Therapeutic)  Abortion 

The  law  of  England  does  not  specifically  recognise  an}  inter 
with  pregnancy  as  justifiable,  even  though  the  statutory  references  to 
the  unlawful  use  of  instruments,  etc.,  might  be  held  to  nnp  y  a 
wt  such  1  thing  as  lawful  use.  A  medical  practit.oner  must  remembe 
this  when  he  contemplates  emptying  a  pregnant  uterus.  The only. reasons 
which  provide  a  satisfactory  justification  for  the  induction  of  labour 
are  two  in  number,  namely!  to  save  the  life  of  the  mother  and  to  save 
the  life  of  the  child.  As  the  law  stands  at  the  present  time,  interferenc 
with  pregnancy  cannot  be  justified  on  economic  or  ethical  grounds. 

There  was  a  discussion  on  the  indications  and  methods  for  the 
induction  of  abortion  by  the  Section  of  Obstetrics  and  Gynaecology  at 
the  Congress  of  the  British  Medical  Association  in  1926.1  The  majority 
of  the  Section  appeared  to  agree  that  abortion  should  be  advised  on  y 
for  some  definite  morbid  condition,  such  as  tuberculosis,  chronic  nephritis, 
heart  disease,  pyelitis,  toxsemic  vomiting,  vesicular  mole,  etc.,  which 
endangered  the  life  of  the  mother.  No  one  of  these  conditions  could  be 
regarded  as  a  reason  for  always  terminating  pregnancy,  but  in  the 
particular  case  any  one  of  the  said  conditions  might  make  it  necessary. 

As  to  the  methods  advocated,  it  appeared  to  be  the  general  opinion 
that  up  to  the  third  month  or  slightly  less  the  cervix  should  be  dilated 
and  the  ovum  removed  at  once,  or  hysterotomy  performed.  After  this 
period  the  slow  method  was  advocated — that  is,  by  rupturing  the  mem¬ 
branes  ;  by  plugging  the  vagina  and  cervix  ;  by  dilatation  of  the  cervix  by 
laminaria  tents,  metal  dilators,  or  by  the  small  hydrostatic  bag  ;  by 
introduction  of  soft  rubber  bougies  into  the  uterus  or  the  introduction 
of  a  stomach  tube. 

To  prevent  a  false  charge,  a  chance  of  blackmail,  and  even  to 
prevent  misapprehension  on  the  part  of  a  woman,  a  medical  man 
should,  before  emptying  a  uterus,  place  himself  in  the  position  of  being 
able  to  prove  that  he  did  it  for  one  of  the  two  reasons  given  above, 
and  for  no  other.  Details  of  the  actual  grounds  for  belief  that  life  can 
be  saved  by  the  act  would  here  be  out  of  place  ;  they  can  be  found 
in  any  good  work  on  obstetrics  ;  suffice  it  to  say  that  pelvic  deformities, 
chronic  heart  and  lung  disease,  and  vomiting  of  pregnancy  constitute 
the  bulk  of  them. 

The  golden  rule  is  never  to  empty  a  uterus  without  first  having  a 
second  professional  opinion  as  to  its  necessity  ;  if  this  opinion  be  adverse, 
do  not  do  it  ;  if  it  be  favourable,  it  is  well  to  get  it  in  writing,  and  it 
is  well  also  to  get  the  written  or  attested  consent  of  the  woman  and  her 
husband  or  guardian,  and  then  proceed  to  do  it  with  all  the  skill  and 
oare  possible.  The  death  of  the  foetus  is  at  any  time  the  most  certain 
means  of  causing  the  womb  to  empty  itself,  but  after  the  sixth  month 
the  operation  is  performed  usually  with  a  view  to  preserving  this  life, 
and  steps  must  be  taken  accordingly. 

Parturition  may  sometimes  take  place  safely  at  the  full  time,  even 
when  the  deformity  of  the  pelvis  is  apparently  so  great  as  to  lead  many 
accoucheurs  to  conclude  that  natural  delivery  is  impossible.  Hence  a 
cautious  selection  should  be  made,  because  the  operation  is  necessarilv 
attended  with  some  risk  ;  and  it  does  not  ensure  safety  to  a  woman 

1  B.M.J.  Aug.  7,  1926. 
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and  the  child.  It  should  place  the  woman  in  a  better  position  than 
she  would  be  in  if  the  case  were  left  to  itself  ;  and  of  this  the  practitioner 
should  feel  assured.  In  the  event  of  the  death  of  the  woman  or  the 
child,  he  exposes  himself  to  the  possibility  of  a  prosecution.  If  the  child 
were  born  alive,  and  died  merely  as  a  result  of  its  immaturity,  this  might 
give  rise  to  a  charge  of  manslaughter. 

Surgeons  are  sometimes  charged  with  unlawfully  procuring  abortion 
under  the  Offences  against  the  Person  Act,  1861,  sec.  58.  In  R.  v. 
Bourne,1  a  surgeon  of  the  highest  skill  openly  in  a  London  hospital 
performed  the  operation  of  abortion  upon  a  young  girl  not  quite  fifteen 
years  of  age  who  was  pregnant  as  a  result  of  rape.  The  judge  said  that 
the  surgeon  was  not  obliged  to  wait  until  the  patient  was  in  peril  of 
immediate  death,  but  that  it  was  his  duty  to  perform  the  operation  if 
on  reasonable  grounds  and  with  adequate  knowledge  he  was  of  opinion 
that  the  probable  consequence  of  the  continuation  of  the  pregnancy 
would  be  to  make  the  patient  a  physical  and  mental  wreck.  The  surgeon 
(who  was  acquitted)  said  that  no  surgeon  would  venture  to  act  except 
after  consulting  some  other  member  of  the  profession  of  high  standing, 
so  as  to  confirm  his  view  that  the  circumstances  were  such  that  an 
operation  ought  to  be  performed,  and  that  the  act  was  lawful. 


CRIMINAL  ABORTION 


Abortionists  possess  varying  degrees  of  skill,  from  the  black  sheep 
of  the  medical  profession  (who  may  perform  the  deed  secundum  artem), 
through  the  midwife  (who  has  some  acquaintance  with  the  anatomy  of 
the  parts),  down  to  the  totally  ignorant  layman  (who  is  interested  in  a 
particular  case,  but  makes  no  practice  of  the  act). 

It  is  usually  quite  impossible  by  strictly  medical  evidence  to  detect 
the  activities  of  abortionists.  It  can  be  done  only  by  inquiry  into  motives, 
and  fees,  and  surrounding  circumstances.  The  means  commonly 


employed  are  either — 


\  or  a  combina- 
j  intentional  tion  of  the 

(  (a)  general  ^  accidental  two— 


A.  Violence— (a)  General 


(ii )  Accidental.  This  can  only  be  sep 
general  evidence.  Playing  violent  games 
pregnancy  might  produce  abortion. 


1  [1939]  1  K.B.  687. 
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Tidy1  mentions  also  copious  bleedings  (in  the  seventeenth  century), 
and  over-tight  lacing,  as  having  been  resorted  to.  He  remarks  that  such 
means  usually  fail  in  their  purpose,  and  not  only  so  but  leave  the 
traces  in  view  for  all  to  see,  and  quotes  the  two  following  cases  11 

illustration  : — 

m  In  the  4ssize  Court  of  the  Loire- Jnferieure,  it  was  proved  that  a  peasant, 
who  had  seduced  his  servant,  and  wished  to  make  her  ahorLmountedon  a  strong 
horse  and  put  the  girl  on  the  same  horse,  then  galloped  wildly  hither  and  tint  e  , 
throwing  her  down  on  the  groimd  whilst  in  full  gallop,  and  this  repeate  y.  Jf 

tried  this  twice  without  success,  he  conceived  the  horrible  idea  of  applying  to  I 
stomach  bread  just  taken  from  a  very  hot  oven.  This  means,  like  the  fonner,  foil e  , 
the  poor  victim  ultimately  giving  birth  to  a  living  and  well-formed  child  at  ter  . 

(2)  A  case  quoted  by  Dr.  Cuibaut  of  a  young  Munich  lady,  living  m  California. 
Becoming  pregnant,  she  wished  to  go  to  Munich  to  be  delivered.  In  crossing  the 
Isthmus  of  Panama  a  railway  collision  occurred.  In  consequence  of  this,  labour 
pains  set  in.  In  spite  of  this  she  embarked  for  Portsmouth.  She  had  a  horrible 
passage,  with  further  accidents.  Notwithstanding  these  the  pains  subsided  each 
time.  On  reaching  Paris,  she  fell  from  the  top  to  the  bottom  of  the  hotel  stairs  • 
Again  she  was  seized  with  pains  like  those  of  labour.  She  was  then  eight  months 
pregnant.  Next  day  she  departed  for  Munich,  and  was  not  confined  till  some 
days  after  her  arrival  in  that  city. 

(b)  Local 

(a)  Skilled — leaving  no  traces  of  violence.  Modern  life  has  brought 
with  it  an  amount  of  nervous  and  physical  degeneracy  of  such  a  nature 
that  an  increasing  number  of  women  are  unable  to  carry  children  to 
full  term.  Medical  science  has  consequently  been  busy  in  perfecting 
the  means  of  safely  emptying  a  uterus  when  the  life  of  the  mother  or 
the  infant  demands  it.  The  use  of  dilators,  Barnes’  bag,  metal  sounds, 
and  the  introduction  of  soft  rubber  bougies,  etc.,  combined  with  the 
very  strictest  attention  to  asepsis,  have  rendered  the  operation  less 
risky,  and  usually  free  from  signs  that  a  medical  jurist  could  detect 
as  evidence  of  malpraxis.  The  danger  in  the  criminal  use  of  such  means 
lies  in  haste.  Sudden  death  from  inhibition  sometimes  occurs  when  a 
sound  is  introduced  into  the  uterus  or  when  a  jet  of  fluid  or  air  is  forced 
into  it  by  means  of  a  syringe. 

When  the  membranes  are  penetrated  and  the  waters  are  discharged, 
uterine  action  is  invariably  induced,  but  the  time  which  elapses  from 
the  performance  of  the  operation  to  the  commencement  of  labour  is 
subject  to  great  variation.  Ramsbotham  states  that  he  has  known 
the  uterus  begin  to  act  in  ten  hours  after  the  rupture,  but  in  another 
case  a  week  elapsed  before  its  action  commenced.  As  a  general  rule, 
uterine  action  is  fully  established  in  fifty  or  sixty  hours.  It  must  not 
be  supposed,  however,  that  where  a  criminal  intention  exists  so  long  a 
period  is  required  for  removing  the  contents  of  the  uterus.  In  a  criminal 
attempt  by  a  medical  practitioner,  in  which  the  woman  would  be  a 
consenting  party  to  the  act,  the  removal  of  the  embryo  or  foetus  may 
be,  and  generally  is,  effected  in  a  much  shorter  period  of  time.  At 
any  rate,  the  time  for  the  completion  of  abortion  could  not  be  measured 
by  cases  in  which  the  uterus  had  been  left  to  undergo  spontaneous 
contraction  after  the  membranes  had  been  punctured  and  the  waters 
had  escaped.  There  might,  however,  be  great  danger  to  a  woman  in 
the  necessary  manipulations. 


1  Leg.  Med.,  pp.  164,  165. 

*  Bnllaud-Laujardiere,  “  De  l’Avortement  Provoque,”  Paris,  1862,  p. 
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Cases  in  which  medical  men  have  thus  lent  their  aid  are  unfortunately 
only  too  common.  In  his  address  to  the  jury  at  the  Central  Criminal 
Court,  the  Recorder  of  London  referring  to  the  case  of  a  medical  man  who 
was  charged  with  the  illegal  use  of  instruments,  said 

"  The  circumstances  of  this  last  case  disclose  a  condition  of  morality  which,  1 
trust,  lias  not  spread  very  far  or  very  wide.  If  it  doe3  there  must  ensue  a  decadence 
of  our  race,  which  must  have  most  serious  consequences.  Had  the  woman  in  this 
case  died,  the  doctor  would  have  been  charged  with  murder.  Of  late  there  has 
been  a  tendency  in  such  an  event  to  minimise  this  offence  to  manslaughter,  but 
by  what  process  of  reasoning  this  course  is  arrived  at  I  have  not  been  able  to 
understand.” 


Midwives  from  their  calling  acquire  considerable  skill  in  procuring 
abortion,  and  it  is  to  be  feared  that  they  lend  themselves  in  some 
instances  only  too  readily  to  the  practice. 

Some  doubt  was  once  expressed  in  regard  to  the  precise  way  in  which 
skilled  instrumental  interference  brings  about  abortion. 

In  R.  v.  Bower  a  sound  was  said  to  have  been  passed  by  the  prisoner, 
and  the  ovum  was  said  to  have  been  expelled  entire,  i.e.,  still  enclosed 
in  its  membranes,  with  placenta  attached.  For  the  defence  it  was 
alleged  that  abortion  could  not  have  been  procured  by  simply  passing 
a  sound  without  rupturing  the  membranes.  This  defence  rested  upon  a 
statement  to  the  required  effect  appearing  in  a  work  on  Medical  Juris¬ 
prudence.  Such  a  defence  is  absolutely  without  basis  in  medical  fact. 

It  is  possible  that  a  bougie,  catheter,  or  similar  instrument,  may  be 
passed  into  a  pregnant  uterus  without  abortion  following,  but  such  an 
event  would  be  unusual  :  this  might  happen  in  the  very  early  days 
because  the  instrument  had  not  disturbed  the  ovum  in  any  way.  It 
might  happen  in  the  later  stages  because  the  womb  was  particularly 
healthy,  and  soon  repaired  the  injury  done.  Abortion  does,  as  a  rule, 
occur  because  either  the  membranes  happen  to  be  ruptured,  leading 
to  death  of  the  foetus  ;  or  a  portion  of  the  placenta  is  separated,  and 
the  uterus  is  too  weak  or  irritable  to  repair  the  damage;  or  final  \, 
it  mav  happen  because  the  uterus  is  stimulated  to  contract  by  the 
introduction  of  anything  through  its  cervix.  These  statements  are  based 
on  the  universal  consensus  of  opinion  of  all  reputable  obstetricians, 
and  they  are  directly  at  variance  with  the  above-mentioned  defence.  . 

If  the  membranes  are  ruptured  abortion  is  practically  me\  1  a  e  , 
but  this  does  not  invalidate  the  fact  that  rupture  is  not  indispensable 

for  abortion  to  occur.  ,  ,  ,  .,  . 

(h\  Unskilled— leaving  traces.  It  is  sometimes  assumed  that  it  is 
impossible  fo'  a  woman  to  induce  abortion  by  instrumental  means 
unon  herself  Evidence  is  given  below  that  such  is  not  necessarily 
erase,  but  for  all  that  it  is  the  rule  that  at  least  a  second  person  is  com 
cerned  When  such  second  person  is  a  medical  man,  the  \  fj  , 

injuries  being  found  argues  want  of  skill  or 

criminality  till  all  the  circumstances  have  been  Hives  0< 

mUEvenl  medical^  man  ‘may  sometimes  cause  injuries  which  cannot  be 
accounted  for  on  any  innocent  hypothesis. 
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In  R.  v.  Stadtmuhhr  a  German  physician  was  charged  with  murder.  He  was 
consulted  by  a  healthy  young  woman,  cet.  22,  as  to  her  pregnancy.  He  emp  ov 
instruments7 for  the  purpose  of  procuring  abortion.  She  died  within 
hours,  and  on  inspection,  severe  internal  injuries  were  found,  which  fully  accounte 


for  her  death.  ,  . 

In  a  Scottish  case,  the  uterus  near  its  mouth  presented  two  openings  in  it 

substance,  described  as  punctured  wounds  by  the  medical  witnesses  lor  the 
prosecution  who  made  the  examination,  and  as  the  openings  of  torn  blood  vesse  a 
by  others  who  were  called  for  the  defence.  There  was  also  a  rupture  of  one  ovary. 
The  abortionist  was  convicted  ;  but  the  medical  man  who  was  believed  to  have 
been  the  principal  agent  in  the  crime  committed  suicide. 


Any  apparent  mechanical  injury  to  the  womb  should  be  minutely 
examined  at  the  time  of  inspection,  so  that  no  doubt  of  the  cause  may 
afterwards  be  entertained. 

The  professional  abortionists  of  India,  the  native  dhaees,  who  are 
women  of  the  lowest  castes,  generally  adopt  the  following  method  of 
procuring  abortion.  They  insert  into  the  uterus  a  twig  of  a  tree  about 
six  or  eight  inches  long,  smeared  with  asafcetida.  The  membranes 
are  ruptured,  abortion  takes  place,  and  if  the  woman  dies  from  peri¬ 
tonitis,  the  walls  of  the  uterus  will  usually  be  found  perforated.  It 
is  a  common  practice  in  these  cases  to  refer  death  to  snake-bite,  in  order 
to  prevent  inspection  of  the  body,  which  generally  reveals  the  means 
by  which  the  abortion  was  procured. 

A  case  was  tried  some  years  ago  in  which  the  evidence  showed  that 
the  prisoner  had  attempted  to  produce  abortion  in  the  deceased  by 
thrusting  wooden  skewers  into  the  substance  of  the  uterus.  Inflamma¬ 
tion  and  gangrene  took  place,  and  the  woman  died.  The  prisoner 
was  convicted  of  murder  and  executed. 

A  case  was  once  treated  in  the  London  Hospital  in  which  the 
bladder  had  been  perforated  by  an  abortionist.  The  criminal  was  never 
detected. 

In  R.  v.  Buckley  a  man  was  charged  with  the  murder  of  his  wife, 
aged  about  42.  The  medical  man’s  account  of  the  evidence  is  as  follows  : 


1  fouad  thf  deceased  in  a  friend’s  house  lying  upon  a  sofa.  I  was  informed  that  she 
ad  run  from  her  own  house  to  the  house  where  I  found  her  (a  distance  of  two  hundred 
yards),  to  escape  a  renewal  of  her  husband’s  violence.  I  made  an  examination  of  the 
deceased.  She  was  dressed  in  her  night  clothes.  There  was  slight  haemorrhage 

IT  F  r"?  1  f  w  6  °,f  ‘he  vagina  had  Wood  trickling  down,  and  contained 
m  l  clot®  :  ,tlie  Patlent  complained  of  great  pain  in  the  abdomen, 

kbom  and  the8  T  *°  «!<>  s-vstem'  There  were  no  signs  of  commencing 

A  m  dw  f  »  membranes  were  intact ;  the  mouth  of  the  womb  was  patulous 

h,  a  tcel  xStr  'tnfoi'med  m!  that  ‘he  patient  "  was  expecting  confinement 

in  a  week.  The  patient  was  m  a  fit  state  for  careful  removal.  In  the  presence 

mnlieT6'' H1’ «  W  hu8ba"d  “  h™  ;  tell  me,  wha?  haTlm 

many  a  time.”  The  Soner  mplied'6  ”  ail '  “  ^5"“  PU‘  hb  ,"Uk1  “ 

this  was  the  first  time  at  which  suspicioi^of  "“l®  examination,  and 

posterial  wall  of  vagina  was  entertained  •  ,  ruPtJlJe  through  the  upper  part  of 

of  the  parts  and  thf  weak condition nfw  *  ?uld  not’  owing  to  the  tenderness 
I  administered  hypodermic  injections  if  df a  ™*°Te  thorouSh  examination, 
patient  partial /re  v^veT ar dthe  ma.dsft  “!?  hraa*/’  RS  a  result  of  which  the 
answers  to  whi?h  I  Stffl 
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kicked  her  on  the  privates,  knocked  her  on  the  bed,  made  her  get  up,  and  kicked 
her  ;  put  his  hand  inside  her  three  or  four  times,  struck  her  face,  says  he  was 
drunk.  Had  been  drinking  long  ;  said  he  would  knock  her  head  off.  Had  often 
ill-treated  her  before.  He  condemned  her  of  another  man.  He  said  he  could 
do  it  as  well  as  any  man  or  woman,  but  for  folk  talking.”  To  the  question,  “  Did 
he  want  to  bring  on  confinement  ?  ”  she  answered  “  Yes.”  “  In  fear  of  death 
she  adhered  to  truth  of  statement.  All  she  has  said  is  quite  true.  He  actually 
put  his  hand  in  her  body  five  or  six  times.” 

Autopsy  showed  the  following  appearances  :  — 

Externally.  There  were  no  external  marks  of  violence  about  the  genital  organs, 
but  the  right  upper  eyelid  was  blackened  by  ecchymosis. 

Internally.  The  outer  surface  of  the  uterus  showed  very  distinct  signs  of 
acute  inflammation.  The  intestines  formed  an  arch  over  the  uterus,  and  thus 
were  supported.  The  uterus  was  opened  by  a  longitudinal  incision  and  contained 
a  female  foetus  of  complete  gestation,  the  placenta  was  situated  on  the  anterior 
uterine  wall.  The  head  of  foetus  was  the  presenting  part.  The  interior  of  uterus 
showed  the  same  signs  of  inflammation  of  its  surface  as  did  the  other  surface. 
The  os  uteri  was  slightly  dilated,  and  its  margins  presented  a  sloughy  and  uneven 
condition.  The  upper  part  of  the  posterior  vaginal  wall  at  its  junction  with  the 
cervix  uteri  was  ruptured,  the  aperture  being  sufficiently  large  to  admit  a  man’s 
hand  or  fist,  and  communicating  directly  with  the  general  abdominal  cavity.  The 
rupture,  in  our  opinion,  was  caused  by  the  insertion  of  a  foreign  body  with 
appreciable  force.  The  peritoneal  cavity  contained  a  quantity  of  serous  fluid, 
there  wras  evidence  of  inflammation  of  the  bowels  situated  in  the  lower  part  of 
abdominal  cavity.  The  other  organs  of  the  body  wrere  healthy. 

The  cause  of  death  wras  metritis  and  peritonitis  (caused  by  the  rupture 
described)  with  haemorrhage  and  shock  to  the  system. 


The  following  case  shows  well  the  extreme  injury  that  may  be 
inflicted  in  attempts  to  procure  abortion  ;  the  defence  was  successful, 
but  probably  would  not  be  so  on  another  occasion  : — 


In  R.  v.  Westworth  the  prisoner’s  wife  had  been  married  to  him  for  eight  years, 
had  borne  three  children,  and  was  sworn  to  have  said  that  she  would  rather 
kill  herself  than  have  another,”  but  there  was  no  evidence  to  prove  that  she  believed 
herself  to  be  pregnant  at  the  time  of  her  death.  The  prisoner  stated  that  he  arrived 
home  about  midnight  and  found  his  wife  lying  on  the  sofa  m  the 16 
thought,  drunk,  and  bleeding  from  the  vagina  ;  he  immediately  fetched  a  doctor 
and  with  his  assistance  carried  her  upstairs  to  the  bedroom,  where  she  died  next 
morning  At  the  post-mortem  examination  of  the  body,  the  following  pathological 

s?  m  issr 

alongside  the  aorta,  entered  the  pentoneum  ag  ^  ^  through'the  left 

perforated  the  mesentery  of  the  top  ,  J  J  }  th  jar„er  hole  in  the  vagina, 
kidney;  a  second  plunge,  of  the  stomach,  which  was 

had  sent  the  instrument  up  de Ja*ed  was  fOUnd  not  to  be  pregnant,  and 

bruised  but  not  perforated  rnedical  witnesses  said'  that  the  bruises  could 

the  uterus  was  quite  healthy.  instrument  such  as  the  round  head  of  a 

have  been  caused  only  by  some  hea  >  -  enetrated  deeply  into  the  muscles  ; 

poker,  as,  though  most  of  them  were  internal  injuries  to  have 

they  also  said  that  it  was  physica  y  I  .  the  other  hand  said  that 

been  self  inflicted.  Three  other  "  "“a^d  was  carried  upstairs,  and 

^rir^i^ttt:"  If  inflicted  from  behind  whilst  the 
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deceased  was  lying  on  the  sofa.  A 

rJr^Sm-T“edpron^  acquitted  oTaW  of  murder. 

Local  Injections.  The  injection  of  fluid  into  the  uterus  by  means  of  a 
Higginson’s  syringe,  is  a  common  method  of  procuring  abortion 
fluid  used  may  be  plain  water,  soapy  water,  or  solutions  of  P°Jen^dr^ 
such  as  corrosive  sublimate.  Many  cases  of  sudden  death  from  such 
practices  have  come  under  our  notice,  and  many  cases  have  been  pub¬ 
lished  by  other  observers.1  2  Death  may  be  caused  by  the  sudden 
distortion  of  the  organs  producing  shock  and  inhibitions  of  the  heart, 
or  air  embolism  may  occur  from  opening  up  the  venous  sinuses.  Death 
occurs  sometimes  with  startling  suddenness  after  only  two  or  three 
contractions  of  the  syringe  bulb. 

In  September,  1919,  at  the  High  Court  of  Justiciary,  Edinburgh,  a 
woman  was  charged  with  causing  the  death  of  a  young  girl  by  injecting 
water  into  the  womb  with  a  syringe.  The  os  was  found  dilated  and 
the  membranes  partially  detached.  Death  was  attributed  to  haemor¬ 
rhage  and  shock.  The  accused  was  convicted  of  culpable  homicide. 
In  1928  a  man  named  Palmer,  who  practised  as  a  medical  electrician, 
was  charged  with  causing  the  death  of  a  young  woman  in  his  rooms. 
The  post-mortem  examination  indicated  that  a  quantity  of  soapy  water 
had  been  injected  into  the  uterus  and  that  death  was  attributed  to  shock 
caused  by  the  injection.  Palmer  was  sentenced  to  seven  years’  penal 
servitude.  In  a  case  tried  in  Glasgow  in  1933  it  was  proved  that  a 
strong  solution  of  pearl-ash  had  been  injected  into  the  uterus  of  a  young 
woman.  An  abortion  took  place  followed  by  the  death  of  the  woman. 
At  the  autopsy  the  uterus  was  found  to  be  profoundly  damaged  with 
complete  destruction  of  the  lower  segment.  The  mechanical  effect 
of  an  innocent  liquid  may  be  more  effectual  in  producing  abortion  than 
the  use  of  an  irritating  liquid.  In  medical  practice,  tepid  water  has 
been  employed  as  an  injection  for  the  purpose  of  inducing  premature 
labour.  Lazarewitch  has  published  twelve  cases  in  which  the  injection 
of  water  at  95  F.  caused  the  uterus  to  contract  and  expel  its  contents.3 
The  earliest  period  at  which  Lazarewitch  employed  water  was  in  the 
thirtieth  week  of  pregnancy.  In  most  of  the  cases  the  women  had 
reached  the  thirty-sixth  week  of  pregnancy.  This  is  much  later  than  the 
usual  period  at  which  abortion  is  commonly  attempted  for  criminal 
purposes.  An  innocent  injection  may  be  used  to  produce  abortion. 
The  words  of  the  statute,  however,  “  other  means  whatsoever,”  appear 
sufficiently  comprehensive  to  include  the  use  of  a  non-noxious  liquid, 
and  according  to  the  decision  in  It.  v.  Wallis,  it  is  not  material  to  prove 
that  the  liquid  employed  is  per  se  of  a  “  noxious  ”  nature. 

In  It.  v.  Collins  there  was  some  evidence  to  suggest  that  the  abor¬ 
tionist  had  used  injections  of  corrosive  sublimate  to  effect  his  purpose 

.1  his  substance  might  be  chosen  in  false  reliance  upon  its  undoubted 
antiseptic  powers. 

Self-induced  Instrumental  Abortion.  The  following  case  serves  to 
emphasise  the  possibility  of  self-induced  instrumental  abortion  and 

2  P-  Annales  de  Med  Legale,  Oct.,  1939  :  643. 

Brit.  Med.  Journ.  1  :  921  ;  1939. 

3  “  Trans,  of  the  Obst.  Soc.’,”  vol.  9,  p.  161. 
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the  care  necessary  in  dealing  with  such  cases  in  private  to  protect  one¬ 
self  against,  at  least,  the  suspicion  of  malpractice. 

‘“A  married  woman  with  several  children  sent  for  me  to  visit  her,  and  gave 
the  following  history  :  She  knew  herself  pregnant,  having  gone  several  days  over 
her  time  ;  since  then  (several  weeks)  she  had  been  losing  blood  constantly.  On 
examining  her  the  cervix  was  found  soft  and  patulous,  with  blood  escaping  from 
it,  and  the  uterus  irregularly  contracted,  apparently  about  the  size  of  the  pregnant 
uterus  at  four  months.  She  had  no  fever,  pain,  nor  tenderness. 

‘ '  0n  further  questioning  her,  she  at  first  admitted  taking  ‘  herbs  ’  ;  then  that 
she  had  scraped  out  the  womb  with  a  hairpin,’  showing  me  the  pin,  which  was 
an  ordinary  woman’s  hairpin,  the  looped  end  of  which  she  had  used  as  a  ‘  curette,’ 
the  operation  being  rendered  easier  by  her  suffering  from  slight  prolapse,  and  pressing 
on  the  fundus  through  the  abdominal  wall.  She  informed  me  that  she  had  done 
the  same  thing  twelve  months  ago,  with  the  result  that  in  the  course  of  time  she 
was  delivered  of  what  seems  to  have  been  a  fleshy  mole.  She  informed  me  that 
she  had  told  no  one  but  myself  of  the  cause  ;  and,  with  the  possibility  of  com¬ 
plications  in  view,  I  decided  to  send  her  to  hospital.  Through  the  courtesy  of  the 
house-surgeon  I  am  able  to  state  that  after  a  course  of  ecbolic  medicine  she  was 
delivered  of  a  foetus  of  about  five  months’  gestation,  which  appeared  to  have  been 
some  time  dead,  and  the  patient  progressed  satisfactorily.  I  am  induced  to 
chronicle  the  above  case  because  it  has  been  frequently  stated  that  self-induced 
instrumental  abortion  is  impossible.” 

A  girl  confessed  that  she  had  pushed  the  handle  of  a  small  paint 
brush  up  the  womb  till  she  “  felt  something  give  way  ”  ;  abortion  had 
resulted. 

A  curious  case  was  tried  at  Exeter  many  years  ago  in  which  a  vaginal 
speculum  figured  prominently. 

One  of  the  accused,  who  was  a  surgeon,  had  on  several  occasions  passed  a  round 
polished  instrument  into  the  body  of  the  woman,  once  in  a  coppice  and  at  another 
time  in  a  field.  The  defence  was  that  the  surgeon  had  merely  used  a  speculum  to 
ascertain  whether  she  was  pregnant  in  order  to  know  how  to  prescribe  for  her  ;  and 
that  it  was  absurd  to  suggest  that  he  had  ever  intended  to  procure  abortion,  for  this 
had  not  followed,  and  that  it  might  have  been  easily  induced  by  him  at  any  period 
of  pregnancy  if  he  had  wished  it.  The  prisoners  were  acquitted.  It  is  well  known 
that  a  speculum  is  not  required  at  all  for  determining  the  question  of  pregnancy. 
No  medical  man  who  wished  to  induce  abortion  would  ever  make  use  of  such  an 
instrument  ;  though  it  is  conceivable  that  in  an  unhealthy  uterus  such  vaginal 
manipulation  might  possibly  cause  the  event,  it  would  be  to  the  last  degree  im¬ 
probable  that  a  healthy  uterus  would  empty  itself  upon  such  provocation.  .But 
for  all  that,  when  this  instrument  has  been  improperly  or  unnecessarily  used  on  a 
pregnant  woman,  a  charge  of  an  attempted  abortion  by  instruments  may  be  easily 
raised  against  a  medical  practitioner. 


B.  Production  of  Abortion  by  Drugs  1 

The  following  generalisation,  which  is  strictly  warranted  by  facts, 
conveys  a  warning  to  would-be  abortionists,  whether  professional  and 
habitual,  or  lay  and  occasional— There  is  no  drug  and  combma  ion 
of  drugs  which  will,  when  taken  by  the  mouth,  cause  a  healthy  uterus 
to  empty  itself  without  endangering  the  life  of  the  woman  who  takes 

1  ’  The  action  of  reputed  emmenagogues  and  ecbolics  has  been  the 
subiect  of  little  experimental  work,  and  the  conclusions  as  to  the  act  o 
of  certain  drugs  rest  almost  entirely  upon  clinical  evidence,  often  of  very 
doubtful  value.  Emmenagogues  may  be  defined  as  remedies  us 
produce  or  increase  the  menstrual  flow.  They  may  be  divided  into 

i  See  “  Quacks  and  Abortion,”  Lancet,  1898,  vol.  2,  and  1899,  vol.  1. 


]  15 


USE  OF  DRUGS 


direct  and  indirect :  the  former  are  supposed  to  act  directly  upon  the 
uterus  or  the  nervous  system  in  close  relation  to  it,  Avhi 
by  promoting  or  restoring  the  health  of  the  body  as  a  who  . 

Indirect  emmenagogues  include,  therefore  :  Tonics,  such  as  iron  and 
arsenic  ;  Hcematinics ,  especially  iron  ;  and  Purgatives,  such  as  colocynth, 
gamboge,  magnesium  and  sodium  sulphate,  and  aloes  croton  oil,  cla 
urn,  hiera  picra  (a  mixture  of  aloes  and  canella  bark),  and  pilacotia  (a 
mixture  of  aloes  and  colocynth). 

Amongst  direct  emmenagogues  the  following  drugs  have  from  time 
to  time  been  included  :  aloes,  cantharides,  caulophyllin,  borax,  apiol, 
cimicifuga  racemosa,  potassium  permanganate,  manganese  dioxide, 
myrrh,  anemone  pulsatilla,  polygala,  senega,  sanguinarin,  pennyroyal 
or  mentha  pulegium,  senecio,  yew  leaves,  grains  of  paradise,  tansy,  helle¬ 
bore  (white  and  black),  squills,  broom,  male  fern,  laburnum  ,  asarum 
arabicum. 


Ecbolics  may  be  defined  as  drugs  which  cause  the  death  or  expulsion 
of  the  foetus.  Commonly  included  amongst  this  class  are  ergot,  quinine, 
hydrastis  canadensis,  ruta,  juniperus  sabina,  pituitary  extract,  lead  and 
certain  other  metals  such  as  mercury. 

The  native  Indian  abortionists  employ  the  following  drugs  :  cam¬ 
phor,  the  juice  of  the  jaeta,  the  mulberry,  and  seajeenaroot,  as  wrell  as 
pan  root — a  species  of  pepper.  These  act  chiefly  as  irritants,  although 
they  are  supposed  to  have  a  specific  effect  on  the  uterus  as  ecbolics. 

Oil  of  Absinthe  as  a  Supposed  Abortifacient.1  An  inquest  was 
held  on  the  wife  of  a  farm  labourer  who  died  three-quarters  of  an  hour 
after  swallowing  over  100m  of  oil  of  absinthe,  which  she  had  obtained 
for  the  purpose  of  terminating  pregnancy.  She  had  obtained  the 
drug  from  a  firm  of  qualified  chemists  in  Liverpool.  It  appeared  that 
the  drug  came  by  the  evening  post,  that  the  deceased  took  it  almost 
immediately,  and  that  a  few  minutes  later  she  was  found  lying  speechless 
in  the  yard.  The  jury  returned  the  verdict  that  death  was  caused 
through  deceased  taking  an  overdose  of  oil  of  absinthe  to  cause  abor¬ 
tion,  and  recommended  that  such  a  dangerous  drug  should  be  scheduled 
as  a  poison. 


Aloes  apparently  act  by  producing  congestion  of  the  large  intestine 
and  of  the  pelvic  organs.  It  is  said  to  have  a  direct  effect  upon  the 
uterus,  but  there  is  no  evidence  of  this. 


Anemone  pulsatilla.  There  is  clinical  evidence  to  show  that  this 
drug  is  useful  in  amenorrhoea.  It  has  an  irritant  effect  upon  the  kidneys 
and  digestive  tract. 

Apiol.  The  neutral  principle  of  petroselinum  sativum  or  common 
parsley  has  achieved  a  reputation  as  an  abortifacient.  It-  is  reputed 
to  have  caused  abortion  in  sixteen  cases  out  of  twenty  in  which  it  w'as 
used.2  It  appears  to  have  a  toxic  effect  on  the  liver  but  in  certain 
cases  where  death  has  occurred  after  its  use  the  fatal  effect  was  due  to 
tricresyl  phosphate  used  as  an  adulterant. 

Asarum  Europoeum  Asarabacca.  The  powdered  leaves  of  this  plant 
were  formerly  used  in  medicine.  The  leaves,  as  well  as  the  root,  are 


1  B.M.J.,  1902,  2. 

2  Annales  de  Mid.  Ligale,  November,  1937  :  993. 
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irritant  and  acrid,  owing  to  the  presence  of  an  essential  oil  They  have 
an  aromatic  and  bitter  taste.  In  doses  of  from  half  a  drachm  to  a  drachm 
these  preparations  excite  vomiting,  purging,  and  griping  pains.  Like 
other  acrid  or  irritant  substances,  they  may  lead  indirectly  to  abortion 
by  their  effects  on  the  general  system,  but  they  have  no  specific  action 
on  the  uterus.  Maschka  met  with  the  following  case,  in  which  a  decoc¬ 
tion  of  the  leaves,  taken  by  a  pregnant  woman,  was  followed  by  death 
without  causing  abortion. 

A  \\  Oman  'u  ho  had  reached  the  fourth  month  of  her  pregnancy  was  advised 
to  take  a  decoction  of  asarum  for  the  purpose  of  exciting  abortion.  Pains  in  the 
abdomen  were  followed  by  convulsions,  which  proved  fatal  on  the  second  day. 
the  coats  of  the  stomach  and  duodenum  were  found  softened  and  reddened.  The 
stomach  contained  a  pasty dooking  substance,  without  any  appearance  of  leaves, 
roots,  or  seeds.  The  kidneys  were  much  diseased,  and  in  the  uterus  there  was 
a  four  months’  foetus.  The  contents  of  the  stomach  were  examined  chemically, 
but  nothing  was  found  to  throw  a  light  on  the  cause  of  death.  The  fact  that  she 
had  taken  a  decoction  of  asarum  was  rendered  probable  by  the  evidence  of  witnesses  ; 
but  it  had  not  produced  the  usual  effects  of  vomiting  and  purging.  Maschka 
ascribed  death  to  a  diseased  condition  of  the  kidneys,  leading  to  uraemic  poisoning 
of  the  blood.  This  had,  in  his  opinion,  caused  eclampsia  gravidarum  and  death. 


Atropa  Belladonna.  A  medical  man  was  convicted  at  the  Central 
Criminal  Court  of  Sydney  of  administering  extract  of  belladonna  as  a 
suppository,  in  order  to  excite  abortion  ;  this  substance  has  no  specific 
influence  on  the  uterus. 


Cantharides  has  no  special  effect  upon  the  uterus,  but  has,  however, 
caused  abortion  in  large  doses,  although  one  drachm  has  been  taken  by 
a  pregnant  patient  with  no  effect.  It  might  produce  abortion  in  large 
doses  by  its  action  as  an  irritant  poison. 

Caulophyllin,  a  resinoid  powder  obtained  from  the  root.  This 
principle  is  said  to  have  a  direct  influence  upon  the  uterus  or  upon  the 
motor  nerves  supplying  the  uterus.  It  has  been  used  in  America  for 
the  purpose  of  producing  abortion  with  apparent  success.  The  do3e 
of  caulophyllin  is  given  in  Martindale’s  Extra  Pharmacopoeia  as  from 
one  to  four  grains,  but  the  dose  necessary  to  procure  abortion  is  not 
definitely  known. 

Ergot.  As  to  the  action  of  ergot  there  can  be  no  doubt  that  it  is  a 
true  ecbolic.  The  action  upon  the  muscular  tissue  is  mainly  due  to 
ergotoxine,  ergotamine,  and  ergometrine,  together  with  tryamine  and 
histamine,  which  though  present  in  many  preparations  of  ergot  are 
not  true  principles  of  that  drug.  Ergot  produces  powerful  uterine 
contractions,  and  although  it  acts  best  when  uterine  action  has  started, 
yet  given  in  a  fair  dose  at  the  time  when  the  menstrual  periods  should 
occur  it  would  be  likely  to  initiate  uterine  action  and  so  in  a  case  of 

pregnancy  would  act  as  an  abortifacient. 

If  the  dose  is  small,  the  rhythmic  contractions  of  the  uterus  are 
strengthened,  and  if  the  uterus  is  at  rest,  contractions  are  initiated.  With 
larger  doses  the  contractions  become  more  powerful,  and  last  a  longer 

t/imc 

In  powder,  infusion,  or  tincture,  it  lias  been  for  some  time  used  by 
medical  practitioners  to  excite  the  action  of  the  uterus  and  aid  parturi¬ 
tion.  It  is  also  used  for  a  similar  purpose  on  animals  in  veterinary 

practice. 
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In  a  case  which  occurred  at  Brighton,  a  question  arose  respecting  the  fatal 
effects  of  ergot  on  * 

Sto£dCr^uSon°at  issue6  S’wE  'this  drug  had  or  had  not  caused 
ir  death  The  dose  taken  was  about  a  teaspoonful  of  the  tincture  of  ergot  throe 
times  a  dav  for  a  period  of  eleven  weeks.  On  inspection,  patches  of  inflammation 
were  found  on  the  mucous  membrane  of  the  stomach  after  death.  No  other  cause 
for  death  was  apparent,  and  one  medical  witness  assigned  it  to  the  poisonous 
irritant  action  of  the  ergot,  as,  at  the  early  stage  of  pregnancy  winch  s“«^d 
reached  (the  third  month),  this  substance  would  not  be  likely  to  act  as  an  ab  rti  e. 
Another  medical  witness  asserted  that  death  could  never  be  primarily  caused  by 
ereot  of  rye.  Tardieu  reported  the  case  of  a  woman,  cet.  24,  who  aborted  m  the 
fourth  month  of  pregnancy,  as  a  result  of  the  administration  of  ergot  in  pow der  , 
she  died  from  peritonitis  in  about  twenty-four  hours.  The  ergot  was  found  in 
fragments  in  the  lower  third  of  the  bowels.  In  R.  v.  Broxvn  a  woman  was  tried 
for  administering  ergot  to  a  married  woman  with  the  view  of  procuring  abortion. 
There  was  little  doubt  that  ergot  was  the  substance  administered  ;  and  though 
repeated  doses  were  given,  the  drug  failed  of  its  effect. .  The  case  broke  down,  the 
only  evidence  being  that  of  the  patient  herself,  and  the  judge  directed  an  acquittal 
on  the  ground  that  the  woman  to  whom  the  drug  was  given  by  consenting  to  the 
operation  made  herself  an  accomplice  ;  and  that  it  is  a  maxim  of  English  law  that 
no  person  can  be  convicted  of  a  criminal  offence  on  the  unsupported  ev  idence 
of  an  accomplice. 


For  actions  and  symptoms,  other  than  ecbolic,  vide  “  Poisoning 
by  Ergot.” 

Pituitary  Extract.  This  substance  has  a  specific  effect  on  uterine 
muscle,  causing  definite  and  powerful  contractions.  It  acts  only  when 
injected  into  the  body,  and  has  no  effect  wdien  given  by  the  mouth. 
It  is  not  likely  to  be  used  as  an  abortifacient,  therefore,  except  by  medical 
men  or  midwives. 


Quinine.  The  definite  effect  produced  by  the  administration  of 
quinine  during  labour  is  partly  due  to  its  general  tonic  action  and  partly 
to  a  direct  action  upon  the  uterus  or  uterine  nerves.  It  definitel\r  in¬ 
creases  uterine  contraction,  but  there  is  no  undisputed  evidence  that 
it  will  produce  abortion  even  when  pushed.  Quinine  and  castor  oil 
combined  appear  to  cause  a  more  marked  uterine  stimulation  than 
quinine  does  when  used  alone. 

Hydrastris  Canadensis.  This  causes  contraction  of  the  peripheral 
blood  vessels,  and  acts  upon  the  uterine  muscular  tissue.  It  has  a 
direct  effect  upon  the  muscular  fibres  of  the  uterus  due  to  the  hydrastine 
or  hydrastinine  it  contains.  In  one  case,  \1\  grammes  of  hydrastine  in 
five  days  brought  on  labour  at  the  seventh  month.  It  is  of  very  little  use 

as  an  emmenagogue,  but  is  a  definite  ecbolic,  and  therefore  might  produce 
abortion. 


Juniperus  sabina,  Savin.  Savin  is  reputed  to  have  an  abortifacient 
aetion,  but  it  is  exceedingly  doubtful  if  it  has  any  direct  effect  upon 
the  uterus.  It  is  employed  as  a  popular  abortive.  *  In  small  doses  it  is 
useless,  wmle  in  large  doses  it  acts  as  an  irritant  poison.  The  woman 
may  die  undelivered  or  the  foetus  may  be  expelled,  and  the  mother  subse¬ 
quently  die  from  the  effects  of  the  drug. 

The  fatal  irritant  action  of  savin  will  be  evident  from  the  following  case  Th« 
deceased,  a  healthy  woman,  had  reached  about  the  seventh  month  of 
She  was  very  well  on  the  Friday,  but  was  seized  wiuT^SlK 
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and  she  stated  that  she  had  taken  nothing  to  produce  this.  The  vomiting  continued 
throughout  Sunday  and  was  of  a  green  colour.  She  was  first  seen  by  a  medical 

stomach  *7enu«;  The  symptoms  wore  those  of  inflammation  of  the 

stomach  and  bowels,  with  groat  anxiety:  pulse  150.  The  green  colour  of  the 
vomited  matter  was  at  first  supposed  to  be  owing  to  bile.  The  vomiting  appears 
to  have  continued  at  intervals,  but  it  does  not  seem  that  there  was  any  violent 
purging  Labour  supervened  on  Wednesday.  The  child  was  born  living/but  soon 
died.  The  woman  died  on  the  Thursday,  i.e.,  five  days  after  having  taken  the 
poison,  for  there  was  no  proof  that  any  savin  could  have  been  taken  after  Saturday 
I  he  brain  and  lungs  were  healthy,  except  that  the  air-tubes  had  a  dark  red  colour  • 
the  heart  was  flabby  ;  the  blood  was  generally  fluid.  The  lining -membrane  of  the 
gullet  was  reddened,  and  had  on  it  ecchymosed  patches.  Half  of  the  mucous 
membrane,  from  the  cardiac  orifice  upwards,  presented  a  dark  red  arborescent 
injection,  with  slight  patches  of  ecchymosis  ;  but  there  was  no  erosion  or  ulceration. 
In  the  stomach  a  large  patch  of  redness,  about  three  inches  wide,  extended  from 
the  greater  curvature  towards  the  pylorus.  The  vessels  of  the  mucous  membrane 
were  considerably  injected,  forming  infiltrated  patches,  especially  about  the  lesser 
curvature,  extending  towards  the  cardiac  end  ;  but  there  was  no  ulceration  or 
erosion.  The  stomach  contained  nearly  eight  ounces  of  a  greenish  fluid,  of  the 
appearance  and  consistency  of  green-pea  soup.  By  examining  a  portion  of  the 
'washed  vegetable  substance  under  a  microscope,  and  by  drying  a  portion,  rubbing 
it,  and  observing  the  odour,  clear  evidenco  was  obtained  that  the  green  colour  was 
owing  to  the  diffusion  of  finely  triturated  savin  powder  (vide  p.  713).  The 
interior  of  the  duodenum,  especially  towards  the  pylorus,  was  intensely  inflamed, 
being  of  the  colour  of  cinnabar.  Patches  of  inflammation  were  found  throughout 
the  other  portions  of  the  intestines.  There  was  some  inflammation  of  the  peri¬ 
toneum,  chiefly  over  the  upper,  part  of  the  bowel  and  omentum.  The  kidneys 
were  inflamed,  and  of  a  dark  red  colour  ;  the  bladder  was  healthy.  Green-coloured 
mucous  matter,  containing  savin,  was  found  in  the  duodenum,  but  not  in  the  lower 
part  of  the  intestines.  The  quantity  of  poison  taken  by  the  deceased  could  not 
be  ascertained,  but  it  must  have  been  large.  The  quantity  remaining  in  the 
stomach  after  five  days,  under  frequent  vomiting,  was  from  twenty-five  to  thirty 
grains. 

In  another  case  a  woman,  eight  hours  after  she  had  taken  savin,  was  found 
lying  on  her  back,  insensible,  and  breathing  stertorously.  She  had  been  suddenly 
seized  with  vomiting,  and  this  continued  for  some  time.  Labour  came  on,  and 
she  died  in  about  four  hours,  during  a  fit  of  pain.  She  appeared  to  be  between 
the  seventh  and  eighth  months  of  pregnancy,  and  the  child  was  born  dead.  On 
inspection,  twenty-four  hours  after  death,  the  brain  was  found  gorged  with  black 
fluid  blood.  The  stomach  was  paler  than  usual,  excepting  in  one  or  two  spots 
which  were  red,  as  if  blood  had  been  effused  into  the  mucous  tissue.  It  contained 
four  ounces  of  an  acid  liquid  of  a  brownish -green  colour.  This,  on  distillation, 
yielded  an  opaque  liquid,  from  which  a  few  drops  of  a  yellow  oil  were  separated 
by  means  of  ether.  Some  sediment  found  in  a  bottle  presented,  under  the  micro¬ 
scope,  the  characters  of  powdered  savin.  There  can  be  no  doubt  that  this  substance 
was  the  cause  of  death.  The  action  of  the  poison  appears  to  have  been,  in  the 
first  instance,  like  that  of  an  irritant,  and  just  before  death  like  that  of  a  narcotic. 


The  symptoms  are  not  always  those  of  an  irritant.  In  some  excep¬ 
tional  instances,  as  in  the  subjoined  case,  the  action  of  the  poison  was 
spent  on  the  nervous  system  : — 


A  young  woman,  advanced  to  the  eighth  month  of  pregnancy,  secretly  took 
this  substance  for  an  abortive.  A  medical  man  who  was  called  to  see  her  found 
her  with  the  teeth  tightly  clenched,  and  unable  to  swallow,  there  were  tetanic 
convulsions  and  the  body  was  slightly  arched,  forwards.  First  upon  examining 
the  contents  of  the  stomach,  as  well  as  a  bottle  containing  a  mixture,  part  of  which 
she  had  taken  before  death,  a  large  quantity  of  savin  (which  was  the  cause  of  death), 

was  found. 


Under  a  fatal  dose  of  this  drug,  sufficient  to  act  as  a  poison,  a 
woman  even  advanced  so  far  as  the  eighth  month  of  pregnancy  may 
die  without  any  effect  being  produced  on  the  womb. 
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The  powdered  leaves  are  the  form  in  which  savin  has  been  often  given 
as  a  popular  abortive,  and  the  above  cases  show  the  dangerous  effect 
to  the  woman  and  child.  The  leaves  of  savin  are  readily  obtainable  in 
gardens.  They  may  be  given  in  the  form  of  infusion  or  decoction, 
former  is  the  most  powerful.  Savin  may  also  be  given  as  a  tincture  or 
as  an  essential  oil.  In  all  these  forms,  in  large  or  frequently  repeated 
doses,  it  has  an  irritant  action.  The  powdered  leaves  are  not  used  in 
medical  practice.  The  dose  as  an  emmenagogue  would  be  from  five 
to  fifteen  grains — the  medicinal  dose  of  the  oil  is  from  two  to  six  minims, 
and  the  tincture  is  from  twenty  minims  to  one  fluid  drachm.  This 
holds  the  oil  and  resin  dissolved.  The  leaves  of  savin  may  be  identified 
by  their  peculiar  odour  when  rubbed,  and  also  by  their  appearance  under 
the  microscope. 

Cases  in  which  the  oil  of  savin  has  been  administered  for  the  purpose 
of  abortion  are  common. 


In  R.  v.  Pascoe  a  medical  man  was  convicted  of  administering  oil  of  savin 
to  a  woman  with  intent  to  procure  miscarriage.  He  had  given  fourteen  drops 
of  the  oil,  divided  into  three  doses,  daily  — a  quantity,  which,  according  to  the 
medical  evidence  at  the  trial,  was  greater  than  should  have  been  prescribed  for 
any  lawful  purpose. 

In  R.  v.  Moore  a  man  was  tried  for  and  convicted  of  administering  oil  of  savin 
to  a  pregnant  woman.  It  made  her  very  ill,  but  did  not  produce  abortion. 


The  oil  of  savin  is  obtained  in  the  proportion  of  2  or  3  per  cent,  by 
weight  by  the  distillation  of  the  tops.  It  has  a  yellowish  colour,  and 
the  peculiar  terebinthinate  odour  of  the  plant,  by  which  alone  it  may 
be  recognised.  It  may  be  separated  from  the  contents  of  the  stomach 
by  agitating  them  with  its  volume  of  ether,  in  which  the  oil  is  very 
soluble.  The  ether  may  be  afterwards  removed  by  distillation.  The 
odour  of  the  oil  is  stated  to  have  been  perceived  in  the  blood  and  in 
the  cavities  of  the  body.  This  may  be  regarded  as  the  best  test  of  its 
presence.  The  oil  of  savin  forms  a  turbid  mixture  with  alcohol.  When 
treated  with  an  equal  volume  of  sulphuric  acid  it  acquires  a  dark  brown 
colour,  and  when  this  mixture  is  added  to  distilled  water,  a  dense  white 
precipitate  separates. 


Myristica  Fragrans,  Nutmeg.  This  common  flavouring  agent  has 
some  reputation  amongst  ignorant  people  as  an  abortifacient  ;  need¬ 
less  to  say,  no  such  action  is  known  to  the  profession.  For  cases  and 
symptoms  vide  “  Poisoning  by  Nutmeg.” 


Myrrh.  This  has  been  said  to  act  directly  upon  the  uterus  but  if 
it  has  any  action  it  is  feeble  and  probably  indirect  rather  than  direct.  It 
acts  as  a  stomachic  tonic.  There  is  no  experimental  evidence  as  to  its 
abortifacient  or  emmenagogic  powers. 

Pennyroyal,  Mentha  pulegium.  This  is  a  popular  emmenagogue 
nd  abortifacient.  It  has  neither  emmenagogic  nor  ecbolic  properties 
and  is  not  now  employed  for  any  purpose  by  medical  practitioners 

.....  s  trr.  's  r“J2.X»  ss 


1  R.  v.  Wallis,  1871. 
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Polygala  senega.  This  is  used  in  the  United  States  as  an  aborti- 
tacient.  ihe  dose  is  uncertain,  and  there  is  no  evidence  either  clinical 
or  experimental  as  to  its  action  upon  the  uterus. 

Ruta  or  Rue  An  infusion  of  this  drug  or  the  oil  is  supposed  to  have 
abortifacient  effects.  The  drug  is  often  taken  for  this  purpose,  but 
there  is  no  accurate  knowledge  of  its  alleged  qualities.  It  is  stated 
that  repeated  doses  cause  vomiting,  epigastric  pain  and  salivation,  followed 
by  delirium  and  collapse.  Labour  pains  may  start  12 — 20  hours  after 
taking  the  drug.  In  Greece  it  is  commonly  used  together  with  Savin.1 

Tardieu  reported  three  cases  in  which  a  strong  decoction  of  rue 
pioduced  abortion  at  the  fourth,  fifth,  and  about  the  sixth  month 
of  pregnancy  respectively,  and  the  women  recovered.2  Among  the 
symptoms  caused  by  rue  when  taken  for  the  purposes  of  abortion  are 
profuse  salivation  and  great  swelling  of  the  tongue.  Abortion  has 
occasionally  taken  place  in  five  or  six  days.  Rue  acts  most  powerfully 
when  taken  in  the  fresh  state.  The  active  principle  appears  to  be  a 
volatile  oil,  which  gives  the  peculiar  odour  to  the  plant.  The  oil  is  most 
abundant  in  the  seeds.  In  the  event  of  the  leaves  being  taken,  the 
best  evidence  will  be  furnished  by  their  botanical  characteristics. 

Saffron.  A  decoction  of  the  dried  stigmas  of  saffron  ( Crocus 
sativus )  has  been  employed  as  a  popular  abortive  but  there  is  no  evidence 
of  any  abortifacient  effect.  In  modern  medicine  its  chief  use  is  to  give 
colour  and  flavour  to  liquids.  It  has  been  observed  that  when 
administered  to  pregnant  women,  the  yellow  colouring-matter  has  been 
absorbed,  and  the  foetus  in  utero  has  been  stained  with  it.  This 
appearance  in  the  body  of  the  foetus  might  lead  to  a  suspicion  of  its 
use,  although  no  injury  to  the  woman  may  have  resulted. 

Sanguinarin.  A  resinoid  powder  obtained  from  the  blood-root 
(sanguinaria  canadensis).  This  is  said  to  be  an  emmenagogue. 

Senecio  Ragwort.  This  drug  is  stated  to  have  an  action  on  the  uterus 
but  is  not  an  ecbolic,  at  any  rate  in  ordinary  doses. 

Sodii  salicylas.  This  drug  often  causes  haemorrhages  from  mucous 
membranes  and  not  infrequently  brings  on  menstruation  when  given 
for  rheumatism.  This  was  definitely  proved  by  a  case  which  was 
under  observation  for  twro  years.  Apart  from  this  tendency  to  produce 
haemorrhage  it  has  no  action  on  the  uterus  and  is  not  a  true  ecbolic. 

Tanacetum  vulgare.  Tansy.  Oil  of  tansy.  This  oil  has  acquired 
a  reputation  as  an  abortive  agent,  and  has  caused  death  in  several 
instances.  Pereira  quotes  a  case  in  which  half  an  ounce  of  the  oil 
proved  fatal.  The  symptoms  were  spasms,  convulsive  movements,  and 
impeded  respiration  ;  no  inflammation  of  the  stomach  or  bowels  was 
discovered  upon  dissection. 


A  teaspoonful  of  the  volatile  oil  was  taken  by  a  girl  in  mistake  for  the 
essence.  She  complained  of  giddiness,  and  became  insensible  in  ten  minutes  , 
convulsions  came  on,  with  frothing  at  the  mouth,  difficu  t  respiration,  and jrregu  ar 
pulse  ;  and  she  died  in  one  hour  after  taking  the  oil.  A  healthy-lookmg  gi  , 

let.  21,  took  eleven  drachms  of  oil  of  tansy  about  six  hours  after  ^ktn  the  dmK 
She  was  found  insensible,  and  in  convulsions,  soon  after  she  had  taken J the  d 
She  died  in  three  hours  and  a  half.  A  strong  odour  of  tansy  was  observed  in  the 


1  Annate#  de  Med.  Legates,  Nov.  193/  :  993. 
*  “Ann.  d’Hyg.,”  1855,  1,  403. 
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breath  before  death  and  on  inaction  m 

%Z  Zf  or  its  membranes  p-ent any 

after  taking  the  poison. 


These  facts  show,  that  while  oil  of  tansy  possesses  no  specific  action 
on  the  uterus,  it  is  capable  of  acting  as  a  powerful  poison  on  the  brain 
and  nervous  system.  The  oil  may  be  recognised,  either  before  or  alter 
distillation  of  the  contents  of  the  stomach,  by  its  peculiar  and  penetrating 
odour.  It  is  very  soluble  in  ether,  and  this  may  be  employed  foi  its 
separation. 

Metals  and  Mineral  Substances  as  Abortifacients.  Mineral  poisons 
have  been  employed  for  the  purpose  of  procuring  abortion,  often  with 
a  fatal  result.  Lead  is  the  most  common  metal  used  for  this  purpose 
but  other  substances  may  be  mentioned  including  phosphorus,  arsenic, 
corrosive  sublimate,  bichromate  of  potassium,  blue  vitriol  or  sulphate  of 
copper,  copperas  or  ferrous  sulphate,  and  preparations  of  ferric  chloride. 
Metallic  mercury  has  been  used  by  the  mouth  strangely  enough. 


A  man  administered  to  a  girl,  cet,  20,  in  the  third  month  of  pregnancy,  about 
four  ounces  and  a  half  of  metallic  mercury.  It  had  no  effect  on  the  uterus,  but  in  a 
few  days,  owing  to  oxidation  and  absorption  of  the  metal,  tremors  began  to  affect 
the  right  side  of  her  body.  Her  gait  became  unsteady,  and  she  stumbled  in  walking. 
These  symptoms  continued  unabated  for  two  months  and  then  affected  the  left 
side.  She  lost  the  power  of  grasping  things.  She  went  the  full  time,  and  the  symp¬ 
toms  had  then  almost  disappeared. 

These  powerful  poisons  may  produce  acute  or  chronic  symptoms 
and  may  destroy  life  without  affecting  the  gravid  uterus  or  its  contents. 
A.  woman,  cet.  22,  had  passed  the  fifth  month  of  her  pregnancy,  and  died, 
it  was  supposed,  from  the  effects  of  arsenic.  It  appeared  from  the 
evidence  that,  with  the  view  of  producing  abortion,  she  had  been 
advised  to  take  a  large  dose  of  arsenic.  She  suffered  from  severe 
vomiting  and  purging,  and  died  in  seven  hours  without  having  aborted. 
A  large  quantity  of  arsenic  was  found  in  the  stomach. 

Tincture  of  Ferric  Chloride  has  frequently  caused  severe  symptoms, 
and  seriously  injured  health,  without  producing  abortion. 


In  one  case  it  was  proved  that  this  compound  of  iron  had  been  given  in  large 
c  oses  daily  to  a  pregnant  woman,  for  the  purpose  of  exciting  abortion.  It  had 

“  ,7  f  !?Ct'  lhe  Prisoner  also  gave  to  her  cantharides  in  pills.  The  defence 
was  that  these  were  proper  medicines  for  the  treatment  of  amenorrhoea,  under 

Morecv  Tk  w?.,.labourin«-  The  large  doses  administered,  and  the 

unlawfnlTe  h„  h  ihe  m6dlCl?e  was  supplied,  proved  that  they  had  been  given 
coivTcte^  Cnmmal  “tent;  ‘he  druggist  who  supplied  them®  was 


the  ce  k  of  tif  Sdbstflce  aPPears  ‘0  have  a  specific  toxic  action  on 
facient  druff  Th  * ’T!  °Tm’  “d  is  therefore  a  definite  aborti- 
Blair  Bell  furl  T  effect,  has  ,been  discussed  in  considerable  detail  by 
Blair  Bell  and  Ins  co-workers  in  connection  with  the  use  of  lead  in  the 
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treatment  of  new  growths.  Dilling  found  that  it  also  caused  tonic 
contractions  of  the  uterus,1  and  suggested  that  this  might  be  a  factor 
in  the  abortions  met  with  in  lead  workers. 

It  is  commonly  taken  in  the  form  of  pills  made  from  diachylon  plaster 
and  there  is  no  doubt  that  the  trophablast  may  be  injured  sufficiently  to 
cause  the  death  of  the  foetus  in  doses  which  do  not  seriously  affect  the 
mother.  On  the  other  hand  large  numbers  of  cases  have  been  recorded 
in  which  definite  signs  of  chronic  lead  poisoning  have  supervened  before 
t  it  expulsion  of  the  foetus.  There  is  of  course  always  a  danger  of 
overdosage  in  any  form  of  self-medication  and  particularly  when  drugs 
are  used  for  the  purpose  of  abortion. 


In  R.  v.  Goodcill  the  prisoner  was  charged  with  manslaughter,  and  with  supplying 
pills  for  the  purpose  of  procuring  abortion.  Pills  of  two  kinds,  namely  diachylon 
and  aloes  respectively,  were  administered.  As  a  result,  the  woman  miscarried, 
and  although  she  liv.ed  for  a  fortnight  after  taking  the  pills,  eventually  died,  with 
symptoms  of  intense  headache,  convulsions,  anaemia,  etc.  On  analysis,  lead  was 
found  in  as  little  as  an  ounce  of  the  liver.  It  would  appear  that  a  quantity 
equivalent  to  20  grains  per  day  of  the  diachylon  had  been  taken  for  several  days. 
The  prisoner  was  sentenced  to  seven  years’  penal  servitude. 

Diachylon  Plaster  has  been  subjected  to  restrictions  on  its  sale 
which  are  now  those  of  the  First  Schedule  to  the  Poisons  Rules,  1935, 
made  under  the  Pharmacy  and  Poisons  Act,  1933.  This  restriction 
on  its  sale  has  no  doubt  tended  to  lessen  its  use  for  abortifacient  purposes. 

Potassium  permanganate  and  Manganese  dioxide.  The  clinical 
evidence  as  to  the  value  of  these  salts  as  emmenagogues  is  conflicting, 
but  there  is  no  pharmacological  evidence  of  any  action  on  the  uterus. 
Cases  of  abortion  occurring  after  the  administration  of  potassium 
permanganate  are  recorded,  but  this  result  was  probably  due  to  the 
general  condition  of  the  patient  apart  from  the  drug. 

Hormone  preparations.  Recent  progress  in  the  study  of  the  female 
sex  hormones  has  led  to  the  use  of  several  preparations,  natural  and 
synthetic,  in  the  treatment  of  menstrual  irregularity,  habitual  abortion, 
and  other  gynaecological  conditions.  There  is  no  doubt  that  a  few 
irresponsible  or  unscrupulous  medical  practitioners  have  been  tempted 
to  use  certain  of  these  preparations,  notably  the  synthetic  oestrins,  for 
the  purpose  of  inducing  abortion  improperly  and  illegally.  There  is 
little  or  no  evidence  of  their  use  outside  the  medical  profession.  It  is 
probable,  however,  that  these  substances  do  not  have  an  abortifacient 
effect  on  pregnant  women,  except  perhaps  in  exceedingly  large  doses, 
which  are  sufficient  to  produce  other  effects,  unpleasant  and  even  dan¬ 
gerous.  In  this,  they  resemble  most  of  the  other  agents  possessing  an 
abortifacient  reputation. 


THE  NATURE  OF  THE  EVIDENCE  WHICH  MAY  BE  GIVEN 
WHEN  ANY  OF  THE  FOREGOING  METHODS  ARE 
ALLEGED  TO  HAVE  BEEN  APPLIED 


Elsewhere  will  be  found  the  signs  of  delivery— they  need  not  be 
repeated  {vide  pp.  45  et  seq.).  They  simply  prove  (or  disprove)  the 
fact  of  delivery  :  we  must  discuss  here  the  medical  evidence  of  how  or 

why  delivery  occurred. 


J  November  20th,  1926. 
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valuable  ;  local  examinations  may  show  oia  para-  or 


sufficient  to  account  for  abortion.  Evidence  as  to  drugs  may  be  derived 
from  the  symptoms  or  from  analysis  of  the  discharges  or  of  the  viscera 
(vide  pp.  1 14,  et  seq.  and  pp.  125  et  seq). 

Evidence  when  Violence  is  alleged.  When  general  violence  has 
been  criminally  used,  it  is  only  the  fact  that  marks  of  \  iolence  are 
found  on  a  woman  who  is  or  was  pregnant  that  can  cause  suspicion  of 
attempted  or  completed  abortion.  The  violence  can  be  judged  on 
general  principles — the  intention  with  which  it  was  inflicted  must  be 
judged  by  circumstances.  There  is  one  point  to  be  emphasised  here  : 
if  a  criminal  has  resorted  to  kneeling  on  the  abdomen,  much  violence 
may  be  done  internally  without  leaving  any  bruises  on  the  skin. 

When  local  violence  is  alleged,  the  question  of  proving  that  such 
violence  has  been  applied  is  very  difficult,  for,  as  we  have  seen,  skilled 
criminal  violence  may  leave  no  traces  whatever. 

In  these  cases  a  medical  opinion  should  not  be  based  upon  the  state¬ 
ments  either  of  the  woman  or  of  her  friends,  but  upon  some  distinct 
and  satisfactory  medical  proofs  that  mechanical  violence  has  been 
done  to  the  womb,  its  contents,  or  its  appendages.  Peritonitis  i.e., 
inflammation  of  the  lining-membrane  of  the  abdomen,  may  arise  from 
a  variety  of  causes.  If  we  assign  it  to  a  particular  cause,  and  thus 
implicate  another  in  a  felonious  charge,  we  should  do  this  onty  upon 
medical  facts  obtained  by  an  examination  of  the  dead  or  living  body  ; 


we  should  deal  with  such  cases  as  if  we  knew  nothing  of  their  history. 


In  one  case,  it  was  suspected  that  the  death  of  a  woman  had  been  caused  by 
attempts  made  to  produce  criminal  abortion.  After  three  days’  illness  she  was 
taken  in  labour  and  was  delivered  of  a  dead  child,  which  was  between  the  sixth 
and  seventh  months  of  uterine  age,  and  she  died  a  few  hours  afterwards.  On  an 
inspection  of  her  body,  it  was  found  that  the  cause  of  death  was  peritonitis.  She 
had  previously  complained  of  great  pain  in  her  abdomen,  and  peritonitis  had 
developed  before  she  was  delivered  ;  the  peritonitis  appeared  to  be  the  direct  cause 
of  the  abortion.  She  admitted  having  taken  some  powders  to  cause  miscarriage, 
and  that  a  person  calling  himself  a  medical  man  had  about  a  wreek  before  intro¬ 
duced  two  instruments  into  her  body,  which  had  caused  her  great  pain.  Besides 


extreme  inflammation  of  the  peritoneum,  which  was  the  immediate  ean«e  ef  doo  +  u 
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traces  of  their  employment.  A  speculum  used  in  the  ordinary  way 
would  not  produce  peritonitis,  and  it  was  alleged  in  defence  that  a 
speculum  only  had  been  used.  The  connection  of  the  peritonitis  with 
the  alleged  manipulations  of  the  unlicensed  practitioner  rested  more 
on  surmise  than  on  proof.  The  absence  of  any  bruise,  puncture,  or 
laceration  affecting  the  vagina,  uterus,  or  foetus,  with  the  fact  that,  what- 
evei  may  have  been  the  instruments  used,  the  membranes  were  left  entire 
rendered  it  impossible  to  assign  the  peritonitis  with  certainty  to  the 
acts  of  the  person  who  was  charged  with  causing  the  death  of  the  woman, 
for  anything  that  appeared  to  the  contrary,  he  might  have  used  a 
speculum,  and  it  is  well  known  that  this  instrument,  although  frequently 
introduced  into  the  vagina,  does  not  cause  peritonitis.  The  connection 
pf  the  peritonitis  with  instrumental  violence,  therefore,  was  not  established 
in  this  case,  and  the  jury  discharged  the  suspected  person.  They  could 
not  do  otherwise,  for  there  was  not  the  slightest  medical  proof  that 
any  improper  instrument  had  been  introduced  into  the  vagina  with 
felonious  intention. 


A  druggist  was  charged  with  using  instruments  to  cause  abortion,  leading  to 
the  death  of  a  woman  from  peritonitis.  He  had  given  to  her  doses  of  the  tincture 
of  perchloride  of  iron.  The  woman  was  delivered  of  a  dead  foetus  at  about  the 
fifth  month,  and  died  shortly  afterwards.  There  was  nothing  in  the  body  of  the 
woman  or  of  the  foetus  to  show  that  instruments  had  been  used,  but  it  was  quite 
clear  that  peritonitis  was  the  cause  of  death.  One  medical  witness  thought  that 
an  operation  had  been  performed  on  the  body  of  the  woman,  but  it  was  admitted 
that  peritonitis  might  arise  from  a  variety  of  causes  in  a  woman  who  had  had  a 
miscarriage. 

Marks  of  forceps  on  the  cervix,  bruises  about  the  cervix  or  vaginal 
walls  and  small  abrasions  should  be  looked  for. 

The  mucous  membrane  of  the  vagina,  the  cervix  and  cavity  of  the 
uterus  must  be  carefully  examined  for  evidence  of  the  passage  of  an 
instrument  before  the  parts  are  manipulated.  If  such  marks  are  found, 
it  is  advisable  to  have  the  organ  at  once  preserved  inKaiserling’s  solution 
for  future  examination. 

When  labour  is  impeded  by  a  serious  disproportion  between  the 
size  of  the  head  and  the  calibre  of  the  passages  the  uterus  may  be  torn 
(either  in  its  body  or  in  its  attachment  to  the  vagina)  by  its  own  con¬ 
tractions.  If  such  be  alleged  to  be  the  cause  of  such  a  rupture,  there 
is  usually  abundant  evidence  as  to  the  real  cause  of  the  damage,  for  the 
abortionist  using  such  violence  rarely  stops  at  vagina  or  uterus,  but 
damages  other  organs  as  well.  The  clinical  fact  of  such  rupture  has  a 
more  important  bearing  when  ordinary  malpraxis  is  alleged  against  a 
medical  man  ( vide  Vol.  I,  pp.  62  et  seq.). 

Marks  on  the  Child.  It  is  obvious  that  when  an  instrument  is 
used,  injury  may  possibly  be  inflicted  upon  the  child.  I  his  is  more 
likely  to  happen  with  an  ignorant  person  than  in  skilled  attempts,  and 
more  likely  with  sharp  pointed  instruments  than  with  blunt  catheters, 
etc.  If  these  marks  are  found,  they  will  be  very  important  evidence. 
They  may  not  be  sufficient  to  account  for  the  child’s  death  ;  but  if  it  can 
be  proved  that  they  have  not  resulted  from  accidental  causes  during 
gestation,  or  subsequently  to  delivery,  their  presence  may  furnish  strong 
corroborative  evidence  of  the  actual  means  by  which  abortion-  was 
produced. 
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Evidence  when  Drugs  are  alleged  to  have  been  given.  A  medical 
witness  should  be  careful  in  giving  evidence  as  to  the  properties  of '  (  rug*- 
In  all  cases  of  alleged  criminal  abort.on  by  drugs  he  must  consider 
whether  the  substance  is  noxious,  and  must  be  prepared  to  be  cross- 
examined  on  the  ecbolic  properties  of  the  substance,  as  well  as  on  its 

general  action  as  a  poison  on  the  woman  or  the  child. 

The  medical  witness  must  also  bear  in  mind  that  the  strength  ol 
the  drug  used  is  of  great  importance.  For  example,  a  decoction  ol  old 
ergot  may  have  no  action  whatever. 

Noxious  Thing.  The  actual  words  in  use  in  the  statute  aie 


a 


poison  or  other  noxious  thing.” 

It  would  appear  that  it  is  not  in  all  cases  necessary  to  prove  by 
medical  evidence  that  the  substance  procured  or  administered  was  of  a 
noxious  nature.  The  words  of  sect.  59  of  the  Offences  against  the  Person 
Act,  1861,  as  to  procuring  a  noxious  thing,  or  any  instrument  or  “  thing 
whatsoever,”  strictly  interpreted,  should  probably  include  all  substances, 
noxious  and  innoxious.  In  R.  v.  Wallis  the  substances  procured  by 
the  accused  were  not  noxious,  but  the  jury  refused  to  convict  on  the 
ground  that  he  did  not  administer  the  drugs  ;  so  that  the  question  of 
noxiousness  did  not  formally  arise.  It  would  appear  that  if  a  person 
procured  or  administered  castor-oil  or  camphor  julep  with  intent  to 
procure  miscarriage  and  in  the  belief  that  the  substance  would  produce 
it,  he  would  be  found  guilty  of  the  offence.  This  being  so,  it  would  seem 
that  the  use  of  the  words  “  poison  ”  and  “  noxious  thing  ”  in  the  statute 
is  surplusage,  and  tends  only  to  cause  confusion  in  the  medical  evidence. 

In  Chapter  XII  will  be  found  a  wider  discussion  and  an  attempt  to 
define  poison  and  noxious  thing  with  reference  to  all  circumstances. 
We  may  here  confine  ourselves  to  a  brief  discussion  of  the  following 
questions  : — 


1.  For  what  alleged  symptom  was  the  drug  in  question  administered  ? 
Why  ivas  the  particular  drug  chosen  ? 

Women  will  frequently  deceive  a  medical  man  with  regard  to  their 
symptoms  in  order  to  induce  him  to  administer  drugs,  which  they 
hope  may  have  the  desired  effect,  but  often  enough  an  abortionist 
will  wilfully  misstate  symptoms  in  order  to  shield  himself.  Cross- 
examination  should  here  be  able  to  bring  out  the  motives.  A  man 

was,  for  instance,  accused  of  procuring  abortion  by  administering  oil 
of  savin. 


The  medicinal  dose,  as  an  emmenagogue,  on  the  authority  of  Christison,  is 
Irom  two  to  five  minims,  and  according  to  Pereira  from  two  to  six  drops.  The 
quantity  given  by  the  prisoner,  although  a  full  dose,  was  not  greater  than  these 
authorities  recommend  ;  and  his  criminality  appears  to  have  rested  not  so  much 
on  the  dose  given,  as  on  the  question  whether  he  knew  or,  as  a  medical  man 
m<  reason  to  suspect  that  the  female  for  whom  he  prescribed  it  was  pregnant! 
o  medical  authority  would  recommend  oil  of  savin  in  full  doses  for1  vreanant 
women  ;  and  with  regard  to  the  existence  or  non-existence  of  pregnancy  in  i  special 

bT have 

rested  on  the  P-t^a 

evtdenee  of  the  prosecutrix,  she  infonjd  the  prL^fihTshe  haddS  ‘of  & 
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heatt  and  liver,  and  that  nothing  more  was  the  matter  with  her.  There  can  be 
J  ®?°ubt  that  the  oil  was  administered  with  a  guilty  intention.  Every  qualified 
practitioner,  acting  bona  fide,  would  undoubtedly  satisfy  himself  that  a  young 
woman  whose  menses  were  obstructed  was  not  pregnant  before  he  prescribed  full 
doses  of  this  oil  three  times  a  day,  or  he  would  fairly  lay  himself  open  to  suspicion 
ot  criminality.  If  pregnancy— a  frequent  cause  of  obstructed  menstruation— were 
onh  suspected,  this  would  be  sufficient  to  deter  a  practitioner  of  common  prudence 

from  prescribing,  m  any  dose,  a  drug  which  may  exert  a  serious  action  on  the 
uterine  system. 


2.  Is  the  alleged  drug  known  or  reputed  to  have  any  specific  and  direct 
action  on  the  uterus  ? 

Attention  must  be  drawn  to  the  distinction  between  known  and 
reputed — the  former  refers  to  recognised  medical  opinion,  the  latter 
to  hearsay  amongst  the  laity. 

Abortion  has  followed  the  use  of  cantharides,  caulophyllin,  cimicifuga 
racemose,  potassium  permanganate,  senega,  pennyroyal  and  other 
essential  oils  and  a  variety  of  purgatives.  It  is  quite  possible  that  any 
one  of  these  drugs  in  large  doses  might  cause  abortion  in  a  person  pre¬ 
disposed  to  it,  but  there  is  no  evidence  to  show  that,  except  in  excessive 
doses,  they  will  cause  abortion  in  a  healthy  woman.  Powerful  purgatives 
are  likely  to  produce  abortion  through  causing  congestion  of  the  pelvic 
organs  and  possibly  from  reflex  irritation  of  the  uterus.  There  are  a 
large  number  of  drugs  which  are  reputed  to  have  an  abort ifacient  action 
but  this  rests  on  no  scientific  foundation.  Abortion  may  occur  after  the 
the  use  of  a  drug  sometimes  from  its  general  effect  but  this  does  not  prove 
that  it  has  any  ecbolic  action. 

Lead,  phosphorus,  ergot,  rue,  and  savin  all  appear  to  have  some 
abort  ifacient  action. 


3.  Is  it  known  to  have  produced  abortion  ? 

This  must  be  answered  in  the  affirmative  of  all  the  drugs  we  have 
been  considering,  or  rather,  perhaps  it  is  more  correct  to  say  that  abortion 
has  been  known  to  follow  after  their  administration. 

4.  In  what  doses  and  with  what  frequency  was  it  administered  ? 

Savin  and  rue  are  irritant  ;  and  they  become  noxious  when  given 
in  large  doses,  or  in  small  doses  frequently  repeated.  Aloes  and  castor- 
oil  are  innocent  when  taken  in  small  doses  ;  but  they  acquire  noxious 
or  injurious  properties  when  administered  frequently,  or  in  large  quantity, 
to  a  pregnant  woman.  The  small  quantity  of  the  substance  taken 
at  once  does  not  affect  the  question,  provided  the  dose  be  frequently 
repeated. 


In  an  old  case  two  powders,  weighing  each  one  drachm,  were  prescribed  by 
the  accused  ;  one  consisted  of  colocynth,  the  other  of  gamboge,  and  with  them 
was  half  an  ounce  of  liquid  (balsam  of  copaiba).  They  were  to  be  mixed  together, 
and  a  fourth  part  to  be  taken  four  mornings  following.  A  medical  witness  sai  , 
answer  to  the  question  whether  such  a  mixture  was  noxious  or  injurious,  that  ea 

5  MX 

to  a  woman  in  excessive  doses  or  with  excessive  frequency,  one  must  ask  the  ques  ion 
why  ? 


127 


NATURE  OF  EVIDENCE 

5.  Is  the  drug  in  question  commonly  recognised  as  an  active  poison  ? 

This  obviously  raises  the  further  question,  If  so,  why  was  it  administered 
at  all  *  Lead/savin,  rue,  phosphorus  would  naturally  come  under  t  1 
head.  In  another  old  case  the  accused  made  the  woman  take  a  quantity 
of  white  hellebore ,  in  powder,  for  the  purpose  of  procuring  abortion  One 
medical  witness  said  that  he  considered  hellebore  to  be  uoxioiis  to  t 
system,  but  he  knew  of  no  case  in  which  it  had  produced  death  and 
in  these  circumstances  he  did  not  consider  himself  justified  m  calling 
it  a  poison.  Another  medical  witness  stated  that,  in  his  opinion  it 
belonged  to  the  class  of  poisons.  The  judge,  in  summing  up,  told  the 
jury  that  that  was  to  be  regarded  as  a  poisonous  drug  which,  m  common 
parlance,  was  generally  understood  and  taken  to  be  such  ;  and  he 
thought  the  medical  evidence  sufficiently  strong  to  bring  hellebore 
within  the  meaning  of  the  statute.  The  jury  found  the  accused  guilty 
alleging  that  in  their  belief  white  hellebore  was  a  poison.  It  is  remarkable 
that  any  doubt  should  have  been  entertained  by  a  medical  practitioner 
respecting  the  poisonous  properties  of  white  hellebore.  It  is  a  powerful 
vegetable  irritant,  and  has  caused  death  in  several  instances  ;  yet  on 
this  occasion  it  appears  to  have  been  admitted  to  be  noxious,  but  not 
poisonous. 

It  must,  however,  never  be  forgotten,  with  reference  to  this  crime, 
that  whether  the  drug  would  or  would  not,  whether  it  did  or  did  not, 
have  the  intended  effect,  and  whether  the  woman  is  injured  or  not— 
all  these  are  quite  immaterial  if  only  the  motive  can  be  reasonably 
proved  to  the  satisfaction  of  the  jury. 

To  sum  up,  no  single  drug  in  ordinary  doses  can  be  said  to  be  a 
certain  abortifacient.  Some  drugs,  such  as  cathartics,  from  their  action 
upon  neighbouring  organs,  may  produce  abortion.  Other  drugs,  such 
as  cantharides  and  savin,  only  produce  abortion  when  given  in  poisonous 
doses  and  by  producing  poisonous  symptoms.  Others,  such  as  ergot, 
undoubtedly  act  upon  the  uterus,  and  if  taken  in  a  number  of  cases 
will  no  doubt  in  a  few  set  up  uterine  contractions  and  so  induce  abortion. 
Others  such  as  lead  lead  to  the  death  of  the  foetus.  The  majority  of 
so-called  abortifacients  are  uncertain  in  their  action,  and  their  exact 
modus  operandi  has  yet  to  be  established.  It  may  be  said,  however, 
that  any  pregnant  woman  taking  a  reputed  emmenagogic  or  ecbolic 
drug  runs  a  risk  of  producing  abortion,  especially  if  she  has  had  previous 
miscarriages.  It  is  nevertheless  impossible  to  say  that  any  given  drug 
in  any  given  dose  will  produce  abortion  with  certainty,  and  therefore 
the  production  of  legitimate  abortion  by  means  of  drugs  is  never  practised 
at  the  present  day. 

Far  otherwise  is  it  with  abortion-mongers,  who  fatten  on  the  credulity 
and  folly  of  women. 

In  a  series  of  articles  the  Lancet  gave  many  analyses  of  pills 
and  potions  sold  as  abortifacients.  To  repeat  most  of  them  would 

be  a  waste  of  time,  but  the  following  account  of  R.  v.  Bedford  mav 
serve  as  an  example.  J  ^ 

to  be  "'*tdJEd'A  V  ”iC»  °fflCer  "7°*°  a  lettf  *°  the  aamaed  representing  himself 
,. Mr®-.  Y->  a  woman  two  months  advanced  in  preenancv  with  th« 
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medicine  and  a  box  of  twenty-four  pills  and  a  letter  instructing  “  E  A  Y  ”  to  take 
two  tablespoonfuls  of  the  medicine  night  and  morning  ”  and  that ''  the  hot  He 

^ m  take  three  pUlswfth 


The  following  table  shows  the  result  of  the  analysis  of  the  medicine  and  pills 


Total 
quantity 
found 
in  3-oz. 
bottle  bv 
Mr. 

Orsman. 

Quantity 
in  each 
dose  of 
medicine. 

Quantity 
found  in  each 
pill. 

Quantity 
in  each  dose  of 
pills. 

Total  at  one 
time  for 

4  days, 
night  and 
morning. 

Colocynth 

67  grs. 

8J  grs. 

81  grains 

Aloes 

90  grs. 

1 1  grs.  , 

Extractive 

Extractive 

5'2 

13'5  grs., 

Ergot 

matter  con-  ( 

matter 

grs. 

about 

(really 

taining  both 

probably 

Ergotin) 

aloes  and 

about  51 5 

* 

| 

ergot,  17  1 

grains 

2  5 

2'5  grs., 

grains 

grs. 

about 

Borax 

77  grs. 

91  grs. 

— 

— 

91  grains 

Savin 

5  grs. 

t6o  of  a 

'21  grain 

'63  grain,  about 

1'23  grs., 

Sulphate  of 

grain 

about 

Iron 

— 

— 

'96  grain 

3  grains,  about 

3  grains, 

about 

Hellebore  . 

— 

— 

1'2  grains 

3  grains,  about 

3  grains, 

about 

On  Friday,  the  19th  of  November,  the  police  officer  sent  a  woman  A  to 
defendant’s.  A.  represented  herself  to  have  missed  her  courses  for  about  nine 
weeks,  and  said  she  did  not  want  to  be  bothered  with  any  more  children.  The 
defendant  supplied  her  with  an  8-oz.  bottle  of  medicine  and  a  box  of  pills,  and 
also  a  powder.  The  result  of  the  analysis  of  these  three  things,  and  of  the  instruc¬ 
tions  given  by  the  defendant,  would  be  as  follows  :  — 


Total 
quantity 
found 
in  8-oz. 
bottle  by 
Mr. 

Orsman. 

Quantity 
in  each 
dose  of 
medicine. 

Quantity 
found  in  each 
pill. 

Quantity 
in  each  dose  of 
pills. 

Total  at  one 
time. 

Aloes 

90  grs. 

1 1  grs.  , 

Extractive 

Extractive  .  T7 

12' 7  grs. 

Ergot 

(really 

Ergotiq) 

Borax 

77  grs. 

( 

1 

9' 5  grs. 

matter  con¬ 
taining  both 
aloes  and 
ergot,  T7  | 

grains 

matter,  )  grs. 
3-4  grs., 
probably 
contain-  |  1*7 
ing  grs. 

1'7  grs. 

9'5  grs. 

I  T  grs. 

Oil  of  Savin 

5  grs. 

•6  gr. 

21  grain 

•41  grain 

Sulphate  of 
Iron 

96  grain 

2  grains 

2  grs. 

Hellebore(?) 

— 

* 

1 ' 2  grains 

2-4  grains 

24  grs. 

That  is  on  Friday  night,  the  linn,  sne  wouiu  taw  , -"T  : . . 

in  the  last  column;  on  Saturday  morning,  the  20th,  she  W°"^ ^ 
quantities  ;  on  Sunday,  the  21st,  she  would  take  similar  quantities  three  tunes 
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ts&X  s  srsasz. 

The  powder  consisted  of  58  grams  of  colocynth.  R  rlefendant’s 

On  the  1st  December,  the  police  officer  sent  a  woman  B.  to  the  defendant  s. 

B  informed  the  defendant  that  she  had  missed  her  courses  for  seven  weeks, 
drfendant  gave  1 'er  a  bottle  of  medicine  and  a  box  of  pills,  and  instructed  her  to 
take  two  pills  and  two  tablespoonfuls  of  the  medicine  at  the  same  time  twice  a 
day.  The  result  of  the  analysis  will  be  seen  in  the  following  table  . 


Total 
quantity 
found 
in  8-oz. 
bottle  by 
Mr. 

Orsman. 

Quantity 
in  each 
dose  of 
medicine. 

Colocynth 

67  grs. 

grs. 

Aloes 

90  grs. 

11  grs.  | 

] 

J 

Ergot 

(really 

Ergotin) 

\ 

1 

1 

Borax 

77  grs. 

9-5  grs. 

Oil  of  Savin 

5  grs. 

•6  gr. 

Sulphate  of 
Iron 

Hellebore(?) 

— 

Quantity 
found  in  each 
pill. 


Extractive 
matter  con¬ 
taining  both 
aloes  and 
ergot,  1.7 
grains 

•21  grain 

•96  grain 

1-2  grains 


Quantity 
in  each  dose  of 
pills. 


Extractive 

matter 

3.4  grs., 
probably  ( 
contain¬ 
ing 

i  ~ 

•41  grain 

2  grains 

2.4  grains 


l1'7 

I  grs., 
i  ab’t 
j  1.7 
grs., 
/  ab’t 


Total  at  one 
time  for 
4  days, 
night  and 
morning. 


8- 2-  g^. 
12-7  grs., 

about 

1- 7  grs., 
about 

9- 5  grs. 
11  grs. 

2  grs. 

2- 4  grs. 


The  police  officer  subsequently  ascertained  that  the  pills  were  supplied  by 
a  Liverpool  firm  (Sumner  Co.,  of  Lord  Street,  wholesale  chemists),  and  they 
informed  him  that  the  above  analysis  was  practically  correct,  and  that  the  pills 
were  what  were  known  in  the  trade  as  an  emmenagogue. 

The  analyst  was  the  Wigan  county  borough  public  analyst. 

I  he  defendant  advertised  herself  as  Madame  Bedford,  female  specialist  and 
medical  herbalist.  The  jury  found  her  guilty  of  supplying  noxious  things,  etc., 
Mith  intent,  etc.,  and  she  was  sentenced  to  six  months’  imprisonment  with  hard 
labour. 


FEIGNED  ABORTION 

For  various  motives,  into  the  consideration  of  which  it  is  unneces¬ 
sary  to  enter,  a  woman  may  charge  another  person  with  having  attempted 
or  perpetrated  the  crime  of  abortion.  Such  a  charge  is  not  common, 
because,  if  untrue,  its  falsity  may  be  easily  demonstrated.  A  youn<* 
woman  charged  a  policeman  (who,  she  alleged,'  had  had  forcible  intercourse 
with  her)  with  having  given  her  some  substance  to  produce  abortion 
and  having  subsequently  effected  this  mechanically.  She  was  not 

theUri™  "f  rrly  !W°  ,ra™ths  after  the  ^eged  perpetration  of 
1  ,  '  lel.1  "  was  found  that  there  was  no  reason  to  believe  that 

wLi  1  r  ??!’•  Pre«nant-  This  was  a  case  of  feigned  abortion 

open  to  tbcSf  °t  ‘  I'*  Se"OUS  kmI1  are  bought  forward  they  are  always 
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ABORTION  OF  MONSTERS,  MOLES,  AND  IN  EXTRA 

UTERINE  FCETATION 

The  law  uses  the  term  miscarriage,  a  popular  word,  and  it  intends 
thereby  to  mean  the  discharge  of  the  contents  of  a  gravid  uterus,  whether 
such  contents  be  well  or  ill  formed,  living  or  dead,  moles,  or  any  other 
result  of  conception  ; .  the  thing  is  the  intent  with  which  an  operation 
was  done  or  a  drug  given. 

Again,  a  person  would  be  equally  liable  for  the  attempt  whether 
the  foetus  was  in  the  uterus  or  in  the  Fallopian  tube.  The  symptoms 
of  extra-uterine  pregnancy  are  similar  to  those  of  ordinary  pregnancy, 
and  are  not  to  be  distinguished  from  them  in  the  early  stages.  In  an 
advanced  stage  the  case  is  different  ;  the  symptoms  are  wholly  unlike 
those  of  pregnancy,  and  may  wrongly  give  rise  to  the  suspicion  that 
the  woman  has  died  from  criminal  interference. 

A  young  woman,  believed  to  be  some  months  advanced  in  pregnancy,  died 
very  suddenly  soon  after  taking  some  medicine  prescribed  for  her.  She  had  enjoyed 
excellent  health,  with  the  except  ion  of  being  occasionally  subject  to  slight  abdominal 
pains  threatening  abortion,  and  to  relieve  these  pains  a  physician  was  consulted. 
It  seems  that  she  had  aborted  on  a  previous  occasion.  She  was  found  to  be  in  a 
state  of  great  depression,  but  not  suffering  at  the  time  from  any  dangerous  symp¬ 
toms.  The  physician  had  prescribed  a  sedative  medicine,  of  which  the  patient 
had  taken  only  three  doses  when  she  fell  into  a  deep  sleep,  and  in  this  state  she 
died.  The  family  attributed  her  death  to  some  mistake  in  the  preparation  of  the 
medicine.  Upon  an  inspection  of  the  body,  a  quantity  of  blood  was  found  effused 
in  the  lower  part  of  the  abdomen.  This  had  obviously  arisen  from  the  rupture 
of  a  tumour,  containing  an  embryo  of  which  the  remains  were  found  in  the  midst 
of  the  clots  of  blood  in  the  pelvis.  It  appeared  to  be  of  only  a  few  weeks’  develop¬ 
ment.  The  body  had  been  contained  in  a  cyst  external  to  the  uterus,  which  had 
suddenty  given  way,  and  had  thus  led  to  fatal  haemorrhage. 

It  was  the  suddenness  of  death  soon  after  taking  medicine,  without 
any  preceding  symptoms  of  illness  or  any  other  obvious  cause  except 
the  medicine  to  account  for  her  condition,  that  gave  rise  to  the  inquiry. 
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CHAPTER  IX 


NATURAL  BIRTH  AND  MEDICO-LEGAL  QUESTIONS  CONNECTED 

THEREWITH 

The  Legal  Position  of  the  Unborn  Child  “  en  ventre  sa  mere.  ’ 

Birth  Independent  of  whether  Alive  or  Dead. 

Definition  of  Birth. 

Sex  of  Child. 

Exact  Time  of  Birth. 

Caesarean  Section. 

Craniotomy. 

Monsters. 

Plural  Births. 

Succession  to  Property. 

Live  Birth. 

Evidence  from  Muscular  Movements. 

„  „  Warmth  and  Rigor  Mortis. 

„  „  Crying. 

„  ,,  Respiration  :  Has  this  Child  Breathed  ?  Change  in  Shape  of  Chest. 

„  ,,  ,,  Position  of  Diaphragm. 

,,  ,,  „  The  Lungs. 

„  „  „  Stomach  and  Bowels. 

„  „  Circulation. 

„  „  Contents  of  Alimentary  Canal. 

„  „  The  Mode  of  Birth. 

,,  ,,  The  Umbilical  Cord. 

„  „  The  Skin. 


THE  UNBORN  CHILD 


So  long  as  the  infant  remains  in  the  womb  it  is  said  in  law  to  be 
en  ventre  sa  mere :  but  for  many  purposes  it  is  legally  supposed  to  have 
an  existence  of  its  own.  A  child  in  the  womb  may  be  the  object  of  a 
gift  ;  it  may  sometimes  have  a  guardian  assigned  to  it ;  but  none  of 
these  conditions  can  take  effect  unless  the  child  is  subsequently  born 
alive.  The  Roman  and  the  English  systems  of  law  apply  the  same  term 
(venter)  to  the  unborn  child  ;  when  born  dead  it  is  called  abortus,  abortion  ; 
when  alive,  jwtus  infans,  infant. 


The  maxim  of  English  law,  which  was  derived  from  the  Roman  law 
is  that  if  any  question  arises  for  its  benefit,  a  child  en  ventre  sa  mere 
is  to  be  considered  as  born.  This  principle  was  recognised  by  the  House 
of  Lords  in  Blasson  v.  Blassonf  but  this  fiction  is  applicable  only  for 
the  Purpose  of  enablmg  such  child  to  take  a  benefit  to  which  it  would 
have  been  entitled  if  born.  A  child  en  ventre  sa  mere  at  the  time  of  the 
father  s  death  is  entitled  to  damages. 

Medical  interest  lies  only  in  the  establishment  of  pregnancy  s„b- 
(XiXr  natUre  (SeX'  Shape’  etC->  °f  the  of  conception 
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BIRTH  ALIVE  OR  DEAD 

By,  the  law  of  England  “  birth  ’  signifies  “  the  entire  delivery  of  a 
child,”  with  or  without  its  separation  from  the  body  of  the  mother. 
(R.  v.  Crutchley) }  The  fact  that  the  child  had  breathed  is  not  a  decisive 
factor,  as  it  may  have  breathed  and  yet  have  died  before  birth.  (R.  v. 
Sellis).2  (See  “  Infanticide.”) 

On  a  Saturday  evening  a  woman  was  taken  in  labour  with  her  first  child.  The 
head  and  one  arm  Yvere  born  two  or  three  minutes  before  a  neighbouring  clock 
struck  twelve.  There  was  a  cessation  of  pain  for  several  minutes,  dining  which 
time  the  child  cried  and  breathed  freely.  The  rest  of  the  body  was  not  expelled 
until  full  five  minutes  after  the  same  clock  had  struck  twelve.  Was  the  child 
born  on  the  Saturday  or  the  Sunday  ? 

It  is  clear  that  the  birth  was  not  completed  until  the  Sunday  ;  the 
child  was  still  partly  within  the  body  of  the  mother  ;  and  the  circulation 
was  still  maintained  through  the  umbilical  vessels.  It  is  elsewffiere 
stated  (“  Infanticide,”  post)  that  English  judges  have  decided  that  no 
child  can  be  considered  legally  to  be  born  until  the  ivhole  of  its  body  has 
come  entirely  into  the  world.  In  the  case  under  consideration,  the  child 
could  not,  therefore,  have  been  born  on  the  Saturday,  because  the  law 
does  not  regard  partial  birth  as  entire  birth  ;  and  respiration  and  birth 
are  not  synonymous  terms.  If  the  child  had  died  before  its  body  had 
been  entirely  extruded,  it  could  not  be  said,  even  medically,  that  it  wras 
born  alive  ;  and  certainly  it  could  not  be  considered,  according  to  the 
present  state  of  the  law,  to  have  acquired  the  rights  of  a  child  born  living. 
Whatever  apparent  injustice  may  be  done  by  adhering  to  this  rule  in 
respect  to  civil  rights  there  is  no  doubt  that  the  evil  w  as  of  great  magnitude 
in  relation  to  criminal  law,  for  the  destruction  of  partially  born  children, 
although  alive  and  healthy,  wras  not  legislated  for  until  the  passing  of 
the  Infant  Life  Preservation  Act,  1929,  which  made  the  killing  of  a 
child  during  birth  a  felony. 

On  the  other  hand,  some  difficulty  might  arise  in  civil  cases  if  the 
bare  extrusion  of  a  part  of  the  body  sufficed  for  all  the  legal  purposes 
of  entire  birth.  It  might  become  a  casuistical  question  as  to  how  much 
of  a  child’s  body  should  be  in  the  world  in  order  to  constitute  legal 
birth  *  for  there  is  no  reason  from  the  medical  point  of  view,  why  the 
extrusion  of  the  head  and  shoulders  should  constitute  birth  any  more 
than  the  extrusion  of  a  hand  or  a  foot.  If  it  be  said  that  the  act  of 
breathing  should  be  combined  with  a  partial  extrusion  of  the  body, 
this  would  be  unjust,  because  the  child  is  alive— its  heart  is  evidently 
pulsating,  and  its  blood  circulating,  as  freely  before  breathing  commences 
as  afterwards.  Moreover,  a  child  may  be  born  alive,  and  may  live 
for  some  time,  without  breathing  (vide  "  Infanticide  )  ;  and  there  is 
no  reason  in  law  why  such  a  child  should  not  be  regarded  as  living  in 
spite  of  its  not  having  breathed.  In  many  cases  children  have  been 
judicially  declared  to  have  been  born  alive,  although  t  ey  ‘a  “ 
breathed  •  and  it  is  clear  from  numerous  reported  instances  that  a 
child  may  manifest  life  for  a  certain  time  without  leaving  m  the  lungs 
a, IV  evidence  of  breathing  (see  “  Atelectasis,”  Infanticide  .  h  [’  £*£ 
proof  of  breathing  is  not  demanded  in  cases  of  entire  birth, 

»cely  be  required  in  cases  of  partial  birt- 1. 

1  7  C.  &  P.  814. 

2  7  C.  &  p.  850. 
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birth  alive  or  dead 


There  can  be  no  birth  in  the  eye  of  the  law  unless  there  is  ‘  c°mplete 
extrusion  of  the  products  of  conception  outside  the  maternal  gemta 

P  Irf connection  with  birth  in  general,  apart  from  the  question  of  whether 
the  child  be  alive  or  dead,  the  following  matters  must  be  considered  : 


{a)  The  sex  of  the  child. 

(b)  The  actual  time  of  birth. 

(c)  Caesarean  section. 

(a)  Sex.  The  sex  of  a  child  must  be  noted  carefully  (videYol.  I.,  pp. 
110,  et  seq.,  for  a  full  discussion  of  sex).  For  purposes  of  public  statistics, 
it  appears  that  pseudo-hermaphrodites  are  classed  as  males  ;  and  if 
it  transpires  later  that  they  are  females,  a  statutory  declaration  must 
be  made  to  that  effect  ;  of  such  cases  about  three  occur  yearly.  There 
are  no  special  rules  for  dealing  with  double  monsters. 


(6)  Date  of  Birth.  In  courts  of  law-  medical  evidence  has  been 
demanded  occasionally  of  the  date  of  birth  in  cases  in  which  a  period 
of  a  few  days,  hours,  or  even  minutes  was  required  to  prove  the  attain¬ 
ment  of  majority  in  connection  with  questions  of  responsibility  in  respect 
of  contracts  entered  into  by  minors.  Some  cases  of  this  kind  have  been 
decided  by  the  evidence  of  the  accoucheur  himself ;  others,  where  the 
accoucheur  is  deceased,  by  the  production  of  his  case-books.  The 
strictness  and  punctuality  of  some  medical  practitioners,  in  making 
written  memoranda  of  cases  attended  by  them,  have  led  in  more  than 
one  instance  to  a  satisfactory  settlement  of  such  actions  ;  this  point 
has  been  noticed  already  under  “Age.”  Proof  of  date  of  birth  is  often 
of  importance  in  cases  of  legitimacy.  There  it  is  not  so  much  a  question 
of  hours  and  minutes  as  of  days  and  weeks.  The  matter  has  been  fully 
considered  under  the  head  of  “  Legitimacy.” 


(c)  Caesarean  Section.  This  operation  consists  in  the  removal  of 
the  foetus  from  the  uterus  of  the  mother  through  an  incision  made  in 
the  abdominal  wall.  Among  the  Romans  it  was  decreed  by  Numa 
that  no  pregnant  woman  should  be  buried  until  the  foetus  had  been 
removed  by  Caesarean  section  ;  and  the  Italian  laws  also  made  this 
operation  necessary.  In  1491  the  first  authentic  case  is  recorded  of 
the  operation  being  performed  on  a  living  woman. 

The  only  observations  which  require  to  be  made  accurately  by  the 
medical  practitioner  are  :  (i)  the  precise  moment  when  the  child  was 

extracted  ;  (ii)  the  question  of  whether  it  showed  signs  of  life  after 
extraction  ;  and  (m)  if  the  mother  died,  the  precise  moment  when  death 
took  place.  It  is  possible  that  cases  may  arise  in  which  the  mother 
may  die  under  an  anaesthetic,  and  the  last  point  may  be  difficult  to 
determine  and  may  even  give  rise  to  differences  of  opinion  between  the 
surgeon  and  the  anesthetist,  but  no  rules  can  be  laid  down  for  such 

observed^  °“  *  dete™ined  °"  its  —its  by  the  foots 

Whereas  an  operation  for  the  extraction  of  a  child  which  cannot 
t\  any  other  means  be  delivered  alive  is  fully  iustifiahle  it  i«  ot  •  1 

-  ~,w.s  a.  i,„,  „  ssRaa 


134 


NATURAL  BIRTH 


objects,  a  very  delicate  position  may  arise,  in  which  case  it  must  be 
remembered  that  the  woman  is  the  patient  and,  therefore,  is  the  person 
whom  the  physician  is  under  duty  to  assist  to  the  best  of  his  ability, 
and  whose  wishes  should,  therefore,  within  reason,  be  acceded  to.  If 
the  woman  refused  to  undergo  the  operation  and  the  surgeon  performed 
it  at  the  direction  of  tlio  husband,  an  action  for  damages  for  assault 
might  follow. 

If  it  has  been  determined  that  the  operation  should  be  performed, 
the  later,  up  to  full  time,  it  is  done  the  greater  is  the  prospect  that  the 
child  will  survive  ;  and,  unless  some  special  circumstances  concerning 
the  health  of  the  mother  demands  its  performance  earlier,  it  should  be 
performed  as  near  the  280th  day  as  possible.  It  is  desirable  that  it 
should  be  performed  before  the  onset  of  labour,  before  the  membranes 
are  ruptured,  and  before  any  vaginal  examinations  have  been  made. 

It  is  very  uncertain  how  long  a  child  in  utero  may  live  after  the  death 
of  the  mother.  It  has  been  stated  that  it  may  survive  several  hours  ; 
but  this  is  not  borne  out  by  common  experience  ;  at  all  events  no  time 
should  be  lost  if  a  living  child  be  desired.  A  case  is  reported  in 
which  fifteen  minutes  elapsed  between  the  death  of  the  mother  and  the 
removal  of  the  child.  The  child  was  in  a  state  of  asphyxia,  but  recovered 
under  treatment.  The  longest  period  of  survival  reported  is  thirty  minutes, 
but  five  or  ten  minutes  is  more  usual.1  It  is  probable  that  in  most  cases 
the  death  of  the  child  is  contemporaneous  with  that  of  the  mother. 

It  has  happened  not  infrequently  that  in  ordinary  parturition  a  child 
is  born  alive  (and  survives  to  adult  life)  after  the  death  of  the  mother. 


Craniotomy.  This  means  that  it  is  necessary  to  destroy  the  child 
to  effect  delivery,  which  otherwise  could  not  take  place  without  leading 
(probably)  to  the  death  of  the  woman.  This  operation  is  not  likely  to 
give  rise  to  any  medico-legal  question,  except  in  a  case  in  which  the  life 
of  the  child  has  not  been  completely  destroyed  before  entire  delivery. 
Craniotomy,  as  the  name  implies,  consists  in  cutting  through  the  cranium 
and  destroying  or  removing  the  brain  of  the  child.  In  some  circumstances 
there  may" be  movements  of  the  limbs  or  body  after  delivery. 

The  existence  of  these  movements,  properly  attested  by  the  accou¬ 
cheur  might  furnish  important  evidence  in  cases  of  succession  to  pro- 
pertv.’  It  would  be  for  the  court  to  decide,  upon  medical  evidence, 

whether  the  child  had  in  fact  been  born  alive. 

If  something  more  violent  than  puncture  be  performed  on  the  child Is 
head  (craniectomy,  cephalotripsy,  etc.)  no  question  of  live  birth  can 


arise. 


Monsters  Although  legal  questions  connected  with  monstrous  births 

do  imt  occur' often,  a  medical  witness  ought  to  be  acquainted  with  certain 
do  not  occur  GILL  ,  England  has  g  veil  no  precise  defim- 

facts  res  Pec‘‘nf *hel'ccoTdLgTo  LordCWef  Justice  Coke!  it  is  a  being 
tion  of  a  monste  •  _  .  .  ,,  .  mere  deformity  in  any  part 

“,m  be“  guSin  its 'decision  by  the  description  of  the  monstrous  birth 

1  Rosin.  I.  B.  Lancet  1  ;  208,  1927. 
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given  bv  a  medical  witness.  It  is  not  for  a  medical  witness  to  decide 
whether  the  being  was  or  was  not  a  monster-the  court  will  draw  its  own 
inference  from  the  description  given.  Various  classifications  of  mons  ei^ . 
have  been  made,  but  these  are  of  no  assistance  whatever  to  a  medical 
witness,  because  each  case  must  be  decided  by  the  peculiarities  attending 
it  •  and  his  duty  will  be  not  to  state  the  class  and  order  of  the  monstei , 
but  merely  to  indicate  in  what  respects  it  differs  from  a  normal  human 

Malpositions,  transpositions,  or  defects  of  the  internal  organs  of  any 
of  the  cavities,  do  not  constitute  monstrous  births  within  the  meaning  of 
English  law.  The  legal  question  relates  only  to  external  shape,  not  to 
internal  conformation.  Many  internally  malformed  persons  live  to  a 
great  age  ;  and  often  malposition  and  defects  are  discovered  only  after 
death.  One  test  of  monstrosity  has  been  based  on  the  viability  of  off¬ 
spring.  According  to  some  authorities,  a  monster  implies  such  a  mal¬ 
formed  being  that  the  child  would  be  pronounced  non-viable,  i.e., 
incapable  of  continuing  to  live  after  it  was  born.  The  English  law  does 
not  regard  internal  monstrosity  as  a  bar  to  civil  rights.  It  is  clear  from 
the  decisions  in  Brock  v.  Kellock,1  and  in  Jones  v.  Ricketts ,2  that  the 
simple  question  in  English  law  is,  not  whether  a  child  is  or  is  not  “  viable ,” 
but  whether  it  has  manifested  any  distinct  sign  of  life  after  it  was  entirely 
born.  No  person  is  justified  in  destroying  a  monster  at  birth. 

Plural  Births.  We  are  not  aware  of  any  case  on  record  in  which 
the  evidence  of  a  medical  man  has  been  required  on  this  subject.  It 
is  a  simple  question  of  primogeniture.  Such  questions  are  usually  deter¬ 
mined  by  means  of  evidence  in  the  form  of  depositions  or  declarations 
of  relatives  or  servants  who  were  present  at  the  birth.  In  the  absence 
of  eyewitnesses,  the  question  of  priority  of  birth  must  be  a  matter  of 
conjecture.  It  cannot  be  determined  by  the  size  of  the  child.  Women 
may  have  two,  three,  four,  or  five  children  at  a  birth.  Twins  are  com¬ 
paratively  frequent,  but  triplets  and  quadruplets  are  very  rare. 

It  is  stated  that  in  the  Museum  of  the  Royal  College  of  Surgeons  of 
England  “  there  is  a  large  bottle  containing  five  young  ladies  and  gentle¬ 
men,  all  brought  forth  at  one  birth,  and  destroyed  by  an  accident.” 

In  a  case  of  plural  births  the  accoucheur  should  pay  particular  atten¬ 
tion  to  the  order  of  their  occurrence,  and  should  note  carefully  whether 
any  or  all  of  them  manifested  signs  of  life  after  birth.  In  case  of  twins 
or  triplet  males,  a  practitioner  would  find  himself  much  embarrassed, 
after  a  lapse  of  time,  to  state  positively  which  was  born  first,  unless  there 
were  some  personal  peculiarity  or  deformity  which  would  enable  him  at 
once  to  stamp  the  identity  of  a  child. 

SUCCESSION  TO  PROPERTY 

By  the  Administration  of  Estates  Act,  1925,  which  came  into  onera- 
Uon  on  January  1st,  1926,  the  old  law  as  to  inheritance  and  succession 
o  property  m  England  (for  example,  heirship  and  tenancy  bv 
courtesy)  was  abolished;  and  there  has  been  substituted  therefor  a 

pZn  intestate  °n  °f  a"  f°rmS  °fpr0perty  upon  death  of  a 


1  3  Gift.  5S. 

2  31  L.  J.  Ch.  753. 
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A  child  is  live-born  according  to  the  law  of  England  when,  after  com¬ 
plete  extrusion  from  the  maternal  parts,  it  exhibits  some  sign  of  vitality 
such  as  for  example,  activity  of  the  heart,  breathing,  movement  of  the 
limbs,  crying,  etc.  Where  respiration  is  not  fully  established,  it  is 
essential  for  a  person  who  was  present  at  the  delivery  to  give  evidence 
of  the  complete  birth,  as  well  as  of  the  subsequent  exhibition  of  a  si»n 


of  life. 


It  v  as  held  in  R.  v.  Boulton ^  that  for  a  child  to  be  born  alive,  the 
whole  body  of  the  child  must  have  been  brought  alive  in  the  world. 
It  is  not  sufficient  that  the  child  had  breathed  in  the  progress  of  the 
birth. 

In  R.  v.  Handley ,2 3 4 5 6 7  it  was  held  that  a  child  is  born  alive  when,  breathing 
and  living  by  reason  of  breathing  and  living  through  its  own  lungs  alone, 
it  exists  as  a  live  child  without  deriving  any  of  its  living,  or  power  of  living, 
through  any  connexion  with  its  mother. 

Still-births.  By  the  Births  and  Deaths  Registration  Act,  1926,  a 
still-born  child  must  be  registered  in  the  form  given  in  the  First  Schedule 
to  the  Act.  By  sect.  12  of  the  Act  a  “  still-born  ”  child  is  one  which  has 
issued  forth  from  its  mother  after  the  twenty-eighth  week  of  pregnancy 
and  which  did  not,  at  any  time  after  being  completely  expelled  from  its 
mother,  breathe  or  show  any  other  signs  of  life. 

By  the  Population  (Statistics)  Act,  1938,  the  person  who  gives  informa¬ 
tion  under  the  Registration  Acts  of  a  still-birth  must  state  ( inter  alia) 
the  age  of  the  mother  and  the  date  of  the  marriage. 


PHYSIOLOGICAL  SIGNS  OF  LIVE  BIRTH 


For  the  purposes  of  civil  and  of  criminal  law  it  is  necessary  to  consider 
the  physiological  signs  of  live  birth,  and  to  discuss  fully  the  nature  and 
value  of  the  deductions  which  may  legitimately  be  drawn  from  them. 

In  order  to  facilitate  reference,  the  following  table  is  given  of  the 
sources  whence  evidence  of  life  may  be  drawn  : 


(a)  Shape  of  chest. 

(b)  Position  of  diaphragm. 

(c)  Air  in  the  stomach  or  bowel. 

(d)  Air  in  the  lungs. 


1.  Breathing. 


2.  Crying. 

3.  Muscular  movements. 

4.  Circulation  and  heart-beat. 

5.  Contents  (other  than  air)  of  gut. 

6.  Umbilical  cord. 

7.  Skin. 


BREATHING 


1  5  C.  &  P.  329. 

2  13  Cox,  C.  C.  79. 
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the  lungs  the  extent  of  which  depends  on  the  completeness  or  other¬ 
wise of  Aspiration.  Evidence  of  respiration  is  most  .mportant  m 
deciding  whether  a  child  has  been  born  alive. 

(a)  Evidence  from  the  Shape  of  the  Chest  It  is  said  b®{'°r? 

respiration  the  chest  is  flattened,  while  after  that  process  it  is  arched 
in  front.  The  diameters  of  the  cavity  have  been  measured  and  certain 
comparisons  instituted,  but  these  experiments  have  been  attended  wit 
no  practical  results. 

(b)  Evidence  from  the  Position  of  the  Diaphragm.  The  position  of 
the  diaphragm  should  be  determined  by  passing  the  fingers  up  into  its 
dome  through  the  abdominal  incision  before  the  chest  is  opened.  In 
children  who  have  not  respired  the  diaphragm  rises  in  the  chest  to  the 
level  of  the  third,  fourth,  or  fifth  rib  ;  after  respiration  it  sinks  a  good 
deal  and  rises  the  only  to  fifth,  sixth,  or  seventh  rib.  On  opening  the 
chest  the  degree  to  which  the  diaphragm  is  covered  by  the  lungs  should 
be  noted,  for  the  more  the  lungs  are  filled  with  air  the  greater  will  be 
this  degree. 

These  small  points  are,  however,  merely  corroborative  details  in 
estimating  the  value  of  the  hydrostatic  test  results  and  need  not  be 
further  discussed. 


(c)  Evidence  from  Air  in  Stomach  and  Bowel.  To  perform  the 
stomach-bowel  test,  a  ligature  is  placed  round  the  middle  of  the  oeso¬ 
phagus,  and  it  is  dissected  out  with  the  stomach  attached  (taking  care 
not  to  incise  the  viscus  by  accident).  The  dissection  is  continued  to 
the  lower  end  of  the  duodenum,  a  second  ligature  is  placed  round  this, 
and  the  piece  of  the  alimentary  canal  between  the  two  ligatures  removed 
en  masse  and  placed  in  water.  If  it  sinks  there  is  no  air  in  the  viscus, 
if  it  floats  there  is  air  in  it.  Air  has  arrived  there  either  in  the  process 
of  breathing  or  swallowing,  hence  the  object  of  this  test  is  to  corroborate 
the  hj-drostatic  lung  test.  Thus  if  the  piece  of  viscus  removed  sinks  in 
water  it  is  suggestive  of  want  of  active  respiratory  efforts  on  the  part 
of  the  child.  If,  on  the  other  hand,  it  floats,  this  indicates  (i)  natural 
respiration  or  (ii)  artificial  respiration  or  (iii)  gases  of  decomposition. 
If  evidence  of  the  last  two  be  wanting,  we  then  get  corroboration  of  the 
hydrostatic  lung  test.  It  may  be  noted  that  the  further  down  the 
alimentary  canal  to  which  air  has  passed  the  stronger  is  the  presumption 
of  respiration.  If  the  indications  of  lung  and  bowel  tests  are  opposed,  the 
lung  test  is  the  more  trustworthy. 

There  is  no  reason  to  doubt  these  facts,  and  the  deduction  concerning 
breathing  which  may  be  made  from  them.  No  definite  conclusions 
can  be  drawn  from  them  as  to  whether  the  child  was  born  alive  in  the 
legal  sense. 


(d)  Evidence  from  the  Lungs.  The  cavity  of  the  chest  in  a  new¬ 
born  child  may  be  conveniently  laid  open  in  a  manner  somewhat  different 
from  that  m  ordinary  use,  as  follows  After  reflecting  the  soft  tissues 
from  the  front  of  the  chest  in  the  ordinary  way,  the  clavicles  and  the 
ribs  should  be  cut  through  and  the  whole  flap  of  tissue  thus  formed 
(of  ribs,  clavicles,  and  sternum)  should  be  turned  downwards  without 
separating  the  diaphragm  from  its  attachments. 
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The  thymus  gland,  as  large  as  the  heart,  occupies  the  upper  and  middle 
portions  of  the  cavity  ;  the  heart  within  its  membrane  is  situated  in 
the  lower  and  middle  portion,  and  is  rather  inclined  to  the  left  side. 
The  lungs  are  placed  quite  in  the  back  part  of  the  chest,  so  as  often 
to  give  the  impression  that  they  are  absent.  In  some  instances  they 
project  slightly  forwards  by  their  anterior  margins  ;  but  in  no  instance, 
unless  congested,  infiltrated,  or  otherwise  diseased,  do  they  cover  and 
conceal  the  heart.  The  thymus  gland  is  sometimes  of  a  pale  fawn,  at 
others  of  a  deep  livid  colour  ;  but  there  is  no  appreciable  difference 
in  this  organ  in  new-born  children,  before  or  after  the  performance  of 
respiration. 

We  have  now  to  see  what  changes  are  produced  in  the  chest,  or 
rather  in  the  lungs,  as  the  result  of  respiration  ;  they  may  be  thus  tabu¬ 
lated  for  completeness,  but  the  importance  of  the  changes  is  a  varying 
quantity. 


Synopsis  of  Points  in  the  Lungs 
Not  Breathed  Breathed 


1.  Volume  small,  tucked  up 
behind  the  heart. 

2.  Margins  sharp,  mass  solid. 

3.  Colour  of  chocolate,  and  uni¬ 
formly  so  all  over. 

4.  Vesicles  not  seen  on  the 
surface. 

5.  The  lung  tissue  does  not 
crepitate  under  the  finger  on 
squeezing. 

6.  If  on  squeezing  under  water 
any  bubbles  of  gas  escape,  these 
are  large  and  uneven  in  size  and 
due  to  gases  of  decomposition. 

7.  Very  little  blood  can  be 
squeezed  out.  dhis  blood  is  not 
frothy,  unless  it  is  decomposed. 

8.  Weight  less. 

9.  Sink  in  water. 


1.  Volume  larger,  cover  the  heart 
to  some  extent. 

2.  Margins  rounded,  mass 
spongy. 

3.  Lighter  in  colour  and 
mottled  ;  great  stress  is  laid  by 
some  experts  on  this  mottling 
or  unevenly  coloured  appearance. 

4.  Vesicles  are  visible  almost 
to  the  naked  eye. 

5.  The  tissue  crepitates  on 
squeezing. 

6.  On  squeezing  under  water 
the  bubbles  produced  are  small 
and  uniform  in  size. 

7.  Full  of  blood,  which  is  frothy 
on  squeezing,  though  not  decom¬ 
posed. 

8.  Weight  greater 

9.  Float  in  water. 


1.  Volume  of  the  Lungs.  The  difference  in  the  relative  situation  of 
the  lungs  before  and  after  respiration  depends  entirely  upon  the  in¬ 
creased  volumo  or  dilatation  of  the  organs,  arising  from  the  introduction 
of Tr  Before  respiration,  the  lungs  are  in  genera  scarcely  visible 

unless  forcibly  drawn  forwards  in  the  chest.  W  hen  it  has  been  peifect  > 
accomplished4 5 6 7 8 9  the  volume  is  so  much  increased,  that  the  pericardium  is 
concealed  by  them.  Respiration 

fnllv  nerformcd  in  order  that  this  condition  should  exist  to  tne  ex  era 
described  ^  but  the  lungs  may  acquire  a  considerable  volume  m  a  healthy 
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altered. 

2  Margins  of  the  Lungs.  These  alter  in  sharpness  with  the  expan¬ 
sion  of  the  lungs  with  air,  becoming  quite  rounded  when  complete 
expansion  takes  piace. 

3  Colour  of  the  Lungs.  The  colour  of  the  lungs  before  respiration 
is  brown-red,  bluish,  or  deep  violet  ;  but  it  is  subject  to  variation.  It 
is  important  to  remark,  that  a  very  short  exposure  to  air  will  material  y 
brighten  the  colour  of  the  lungs  in  the  parts  exposed,  so  that  it  should 
be  'observed  and  recorded  immediately  on  opening  the  chest.  After 
respiration,  the  lungs  acquire  a  light  red  hue  in  proportion  to  the  degree 
in  which  the  process  has  been  performed.  If  imperfectly  established 
they  will  be  mottled,  generally  about  the  anterior  surfaces  and  margins  ; 
the  patches  of  light  red  being  intermixed  with  the  livid  foetal  hue,  very 
much  the  same  as  the  collapse  observed  in  ordinary  post-mortem  work, 
and  being  slightly  raised,  as  if  by  distension,  above  the  general  surface 
of  the  organs.  The  light  red  tint  changes,  after  a  short  exposure  to 
air,  to  a  bright  scarlet. 

Artificial  introduction  of  air  by  a  tracheal  tube  or  otherwise,  in 
the  attempt  to  resuscitate  a  still-born  child,  is  attended  with  the  same 
physical  change,  both  in  colour  and  volume,  as  has  been  observed  in 
the  course  of  numerous  experiments. 

The  red  colour  depends  on  oxidation  of  the  haemoglobin  of  the  blood. 
It  is  a  simple  chemical  phenomenon,  and  as  such  is  independent  of  the 
means  whereby  the  oxygen  got  there. 


4.  Expansion  of  Air  Vesicles.  On  the  right  lung  (more  commonly), 
and  especially  on  the  edges  and  concave  surface  of  its  upper  lobe,  the 
first  appearances  of  respiration  may  be  visible,  even  when  the  rest  of 
the  lungs  retain  their  foetal  condition.  Here  it  is  that  the  highly 
characteristic  expanded  air-cells  are  first  visible.  These,  if  the  lungs 
are  fresh  and  full  of  blood,  take  the  form  of  bright  vermilion  spots  ; 
but  if  the  lungs  contain  less  blood,  or  are  examined  some  days  after 
death,  the  spots  are  of  a  lighter  tint.  The  form  and  arrangement  of 
these  cells  are  also  characteristic  ;  they  are  angular,  and  are  not  per¬ 
ceptibly  raised  above  the  surface  of  the  lung.  They  may  be  either 
irregularly  grouped,  or  arranged  in  sets  of  four  or  five  ;  and  their  outline 
is  distinctly  polygonal.  They  are  best  seen  with  the  naked  eye,  or  at 
most  with  a  lens  of  low  power.  Their  form,  their  immobility  when  the 
finger  is  passed  over  the  surface  of  the  lung,  their  colour,  and  the  fact 
that  they  are  not  raised  above  the  surface  of  the  lung,  renders  it  impossible 
to  mistake  these  cells  for  the  minute  bullse  of  putrefaction,  melanotic 
spots,  or  minute  ecchymoses,  if  ordinary  care  be  exercised.  Some 
expansion  of  air-cells  may  be  brought  about  by  artificial  respiration. 

In  any  cases  of  doubt,  the  condition  of  the  air  vesicles  should  be 
verified  by  the  examination  of  sections  of  the  lung  under  the  microscope. 

3.  Consistency  of  the  Lungs.  The  lungs,  before  respiration,  feel  like 
the  liver  or  any  of  the  other  soft  but  solid  organs  of  the  body.  They  are 
under  the  finger,  and  their  substance  may  be  lacerated  by  moderate 
compression.  After  respiration  has  been  fully  performed/  there  is  a 


140 


LIVE  BIliTH 


distinct  sensation  of  what  is  termed  crepitation  on  compressing  them 
%'e •’  ai*  18  wjthm  them-  _  This  condition  of  the  organs  will,  of  course, 
d!P?“  on  ,e  degree  to  which  respiration  has  been  carried.  The  lungs 
.  chlldren  that  have  lived  for  a  considerable  time  after  birth  wall  some¬ 
times  give  no  feeling  of  crepitation  under  the  finger.  Lungs  of  this 
kind  usually  present  the  other  foetal  characters:  thus  they  are  small 
and  of  a  livid  colour.  There  are,  however,  cases  in  which  the  lungs 
may  have  the  light  red  colour  of  respiration,  and  be  actually  much 
llated  in  appearance,  yet  no  feeling  of  crepitation  will  be  perceptible 
on  pressure.  This  feature  therefore  is  by  no  means  a  necessary  accom¬ 
paniment  of  the  other  two.  Crepitation  furnishes  presumptive  evidence 
of  respiration  ;  but  it  may  be  met  with  in  lungs  w'hich  are  putrefied,  or 
which  have  received  air  by  artificial  inflation.  The  features  here 
described  are  seldom  found  in  the  lungs  of  children  born  prematurely, 
although  such  children  may  have  lived  some  time  after  birth  ;  they 
depend  on  respiration,  and  in  the  exceptional  cases  referred  to  this  process 
is  only  slowly  and  imperfectly  established.  Independently  of  the  feeling 
conveyed  by  the  presence  of  air,  a  section  of  the  lungs,  examined  by  the 
microscope,  will  enable  the  examiner  to  ascertain  wrhether  air  has  or 
has  not  penetrated  into  them  ;  in  the  former  condition  air-cells  will  be 
visible,  but  not  in  the  latter. 


6.  Gas  in  the  Lungs.  If  there  can  be  appreciated  any  feeling  of  gas 
being  in  the  lungs  they  must  be  removed  and  squeezed  under  water. 
On  squeezing  a  piece  of  healthy  respired  lung  (infantile  or  adult)  under 
water,  it  wrill  be  at  once  noticed  that  the  bubbles  of  air  are  all  small  and, 
speaking  broadly,  of  the  same  size  ;  whereas  when  decomposition  is  the 
cause  of  the  gases  being  present  the  bubbles  are  uneven  in  size  and  they 
escape  irregularly.  In  decomposition  of  the  lungs  it  is  also  possible 
to  see  the  air  beneath  the  pleura  and  to  move  it  from  place  to  place 
in  that  situation  by  stroking  with  the  finger  or  other  instrument.  It 
is  thus  easily  possible  by  this  means  to  distinguish  the  gases  of  putre¬ 
faction  from  those  of  respiration  ( vide  also  below,  under  “  Hydrostatic 
Test  ”). 

7.  Blood  in  the  Lungs.  The  pulmonary  vessels  contain  blood,  both 
in  the  child  wrhich  has  and  in  that  which  has  not  breathed,  but  the  vessels 
contain  more  blood  after  respiration  than  before.  The  excess  of  blood 
after  the  establishment  of  respiration,  however,  is  distributed  throughout 
the  smaller  vessels  of  the  lungs  :  it  does  not  remain  in  the  large  trunks. 
The  state  of  the  larger  pulmonary  vessels,  therefore,  furnishes  no  evidence 
either  of  respiration  or  the  contrary,  but  the  blood  which  escapes  on 
pressure  from  lungs  which  have  breathed  is  frothy,  a  point  of  very  great 
importance  if  the  source  of  the  gases  which  make  it  frothy  is  known. 
The  blood  may  be  found  coagulated  or  not,  and  there  is  no  difference 
in  this  condition,  whether  the  child  is  born  living  or  dead. 

It  is  probable  that  the  amount  of  blood  in  the  lungs  is  different  in  the 
cases  of  natural  respiration  from  that  observed  when  only  artificial 
respiration  has  been  performed. 

8.  Weight  of  the  Lungs,  absolute  and  relative  to  Body  Weight. 

Inasmuch  as  these  tests  have  been  put  forth  by  medical  jurists  as  tests 
of  respiration,  they  must  be  dealt  with. 
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In  order  to  determine  the  weight  of  the  lungs  these  organs  should  be  care 
fullv  separated  by  dissection  from  the  heart  and  thymus  gland,  and  removed 
w  h  S  windpipe  and  bronchi  attached.  Previously  to  their  removal,  ligature? 
Should  be  placed  on  the  pulmonary  vessels,  so  that  no  blood  may  escape  from 
the  lungs.  1  They  should  now  be  weighed,  and  the  weight  accurately  noted.  In 
taking  this  weight  it  does  not  appear  necessary  to  make  any  distinction  founded 
on  the  sex  of  the  child,  or  on  the  difference  of  weight  m  the  two  lungs  ,  the  onl> 
exception  would  be,  perhaps,  in  relation  to  twin  children  imperfectly  developed. 
The  average  weight  before  respiration,  derived  from  nine  cases,  was  found  to  _> 
649  grains  According  to  Traill,  the  weight  varies  from  430  to  600  grams.  It 
is  of  importance  in  taking  the  weight  of  these  organs  to  observe  whether  the  child 
is  at  or  near  maturity,  and  whether  it  is  of  or  about  the  average  size  and  weight  ; 
owing  to  a  neglect  of  this  rule,  it  is  highly  probable  that  comparisons  have  been 
made  of  the  absolute  weight  of  the  lungs  in  children  of  different  ages  which  a  full 
statement  of  the  facts  would  not  have  justified.  If  it  be  small  and  immature,  or 
unusually  large,  the  lungs  will  weigh  either  less  or  more  than  the  average.  I  he 
average  weight  of  the  lungs  after  respiration,  derived  from  three  cases,  was  927 
grains.  There  does  not  appear  to  be  any  strict  normal  relation  between  the  weights 
of  the  body  and  lungs  in  new-born  children  ;  it  is  certain  that  in  the  bodies  of 
children  of  unusual  weight  the  lungs  will  be  found  much  heavier  than  the  average, 
whether  the  child  has  breathed  or  not.  The  body  may  vary  from  six  to  eighteen 
pounds  ;  the  lungs  in  these  circumstances  will  also  differ  in  weight. 

The  healthy  lungs  of  mature  new-born  children  become  heavier  after  respira¬ 
tion,  and  according  to  its  degree  ;  and  where  a  deviation  from  this  rule  is  observed 
it  may  probably  be  explained  by  the  circumstance  that  the  lungs  of  an  immature 
have  been  compared  with  those  of  a  mature  child — the  lungs  of  an  undeveloped 
twin  with  those  of  one  not  a  twin — or  the  lungs  of  one  which  has  breathed  imper¬ 
fectly  with  those  of  another  in  which  respiration  has  become  well  established.  In 
this  respect  the  extensive  tables  drawn  up  by  Lecieux  are  liable  to  lead  to  erroneous 
inferences,  rolative  to  the  effect  of  respiration  on  the  absolute  weight  of  the  lungs. 
The  weights  of  the  organs  are  notod,  but  the  degree  to  which  respiration  had  been 
performed  is  so  loosely  stated  as  to  allow  of  no  fair  inference  of  the  effect  of  this 
process  upon  the  weight.  The  time  which  the  children  survived  is  stated  ;  but  this, 
it  is  very  well  known,  furnishes  no  criterion  of  the  degree  to  which  respiration  has 
been  carried.  Again,  we  are  not  informed  whether  due  care  was  taken  to  ascertain 
if  the  lungs  were  healthy  or  diseased.  The  following  table  of  the  weight  of  the 
lungs,  in  four  cases  from  the  author’s  own  observation,  will  show  how  much  the 
organs  are  liable  to  vary  in  weight  after  birth,  according  to  the  degree  of  respiration  : 

Case  1.  Born  dead  .... 

,,  2.  Lived  6  hours 

,,  3.  Lived  24  hours 

„  4.  Lived  8  or  9  days  . 

Relying  upon  a  table  of  this  kind  only,  without  comparing  the  other  characters 
of  the  lungs  with  the  weight,  it  might  be  inferred  that  the  organs  would  weigh 
less  in  a  child  which  had  survived  its  birth  twenty-four  hours  than  in  another 
winch  had  been  born  dead,  and  that  there  would  be  very  little  difference  in  the 
weight,  whether  the  child  lived  six  hours  or  nine  days  ;  but  when  it  is  stated  that 
m  case  3  the  lungs  had  every  fcetal  character  possessed  by  those  in  Case  1,  and  that 
m  Case  4  respiration  had  been  obviously  very  imperfectly  performed,  the  difficulty 
is  removed.  Such  cases  should  rather  be  compared  with  the  lungs  in  the  foetal 

K6  r“P“Zst?te-  .  They  ™rely  show  what  is  very  well  known  to  and 
adnutted  by  all  met], cal  jurists,  that  there  are  some  instances  in  which  the  fact  of 

to  thTlungs!8””  te  determined  fey  the  application  of  the  static  or  any  other  tost 

1  of”'  Hyrdr°StatiC  Test  The  sPecific  grav‘ty  of  the  lungs  is  greater 

helvTer  hv  th  TK-f ‘°n  f°J  although  the  organs  become  absolutely 

air  but  to  tit  !dd  t  T  tKe  pr°CeSSl  this  is  ow*ngi  not  to  the 
•  ’  ,  .  e  additional  quantity  of  blood  received  into  them  The 

an  thus  received  increases  the  volume  of  the  lungs  so  as  to  more  than 

counteract  the  additional  weight  derived  from  the  blood,  and  thus  to 


Weight,  678  grs. 
„  774  „ 

„  675  „ 

»  861  ,, 
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diminish  their  specific  gravity.  In  these  circumstances  they  readily 
.°at  in  water.  The  specific  gravity  of  the  lungs  before  respiration, 
t.e.,  in  the  foetal  condition,  varies  from  1-04  to  1-05,  i.e.,  they  are  about 
one-twentieth  part  heavier  than  their  bulk  of  water.  After  respiration, 
the  specific  gravity  of  the  lungs  wras  found  in  one  experiment  to  be  0-94, 
i.e.,  the  organs  were  about  one-seventeenth  part  lighter  than  their  bulk 
of  water.  The  introduction  of  a  small  quantity  of  air  will  render  these 
organs  buoyant  in  water,  and  an  alteration  in  the  volume  of  the  lungs 
sufficient  for  this  purpose  would  not  be  perceptible  to  the  eye.  It  will 
be  understood  that  the  specific  gravity  of  the  intrinsic  substance  of  the 
lungs  is  unchanged  ;  the  organs  are  rendered  apparently  lighter  by  the 
air  contained  in  their  cells.  Hence  it  follows  that  the  diminution  of 
specific  gravity  will  take  place  whether  the  air  be  derived  from  respiration, 
artificial  inflation,  or  putrefaction.  It  is  on  this  property  of  the  lungs 
that  the  application  of  what  is  termed  the  hydrostatic  test ,  or  the  docimasia 
pulmonaris,  is  founded. 


How  to  Perform  the  Test 

The  mode  of  performing  the  experiment  is  extremely  simple.  Having 
removed  the  lungs  from  the  chest,  they  should  be  placed,  still  connected 
with  the  trachea  and  bronchi,  in  a  large  vessel  of  water.  If  they  sink 
it  should  be  noted  whether  the  sinking  takes  place  rapidly  or  slowly. 
If  they  sink  when  thus  united,  the  two  lungs  should  be  tried  separately, 
for  it  is  sometimes  found  that  one,  commonly  the  right,  will  float,  while 
the  other  will  sink.  Supposing  that  both  lungs  sink,  it  will  then  be 
proper  to  divide  each  into  twelve  or  fifteen  pieces  and  place  these  pieces 
separately  in  water.  On  the  other  hand,  the  organs  when  placed  in 
water  may  float  ;  it  should  then  be  noticed  whether  they  float  high  above 
the  surface  or  at  or  below  the  level  of  the  water.  Sometimes  they 
indifferently  float  or  sink.  It  will  now  be  proper  to  separate  the  lungs, 
and  determine  whether  the  buoyancy  is  due  to  one  or  both.  Each  lung 
should  be  divided,  as  before,  into  fifteen  or  twenty  pieces,  and  all  the 
pieces  thrown  into  the  water.  The  pieces  which  floated  and  those  which 
only  sank  gradually  must  now  be  collected,  placed  in  a  cloth  and  squeezed 
firmly,  after  which  they  must  again  be  thrown  into  water  and  their 
behaviour  noted  :  some  which  previously  floated  may  now  sink,  others 
may  sink  more  rapidly,  or  all  may  float.  Some  have  recommended 
that  the  lungs  should  be  placed  in  water  with  the  heait  and  thymus  gland 
attached  ;  but  there  appears  to  be  no  good  reason  for  this,  since  it  is  as 
easy  to  form  an  opinion  of  the  degree  of  buoyancy  possessed  by  the 
lungs,  from  the  readiness  with  which  they  float,  as  by  observing  whether 
or  not  they  have  the  power  of  supporting  these  two  organs  W  e  have 
now  at  any  rate  a  complete  record  of  the  behaviour  in  water  of  x>  i 
lungs,  of  each  lung,  and  of  every  piece  of  each  lung. 


Value  of  the  Facts  ascertained  as  above  from  the  Lungs,  in 
deciding  whether  the  Child  had  Breathed 

(i )  The  Volume  of  the  Lungs.  The  changes  in  volume  caused  by 
respiration  take  place  rapidly,  if  they  take  place  at  all  and  complete 
expansion  has  been  observed  when  the  child  has  been  known  to  have 
taken  only  a  few  breaths  before  death.  Sometimes,  per  contra, 
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perfectly  filled  with  air  in  proportion  to  the  time  during  which  a  child 
has  survived  its  birth,  yet  this  is  open  to  numerous  exceptions. 


(ii.)  Margins  of  the  Lung.  These  require  no  discussion  ;  we  need 
only  mention  that  for  some  reason — possibly  want  of  lateral  support, 
as  in  emphysema  in  adults— the  margins  are  frequently  rounded  and 
distended,  when  large  portions  of  the  lung  are  still  foetal.  Hence  it  is 
from  the  margins  that  those  pieces  are  likely  to  come  which  float  when 
we  find  the  “  hydrostatic  test,”  giving  us  intermediate  results,  a  point 
which  might  be  noted. 

(iii.)  Colour  of  Lung.  A  red  as  opposed  to  a  bluish  purple  colour 
indicates  oxidised  haemoglobin,  and  therefore  penetration  of  air,  hence 
the  more  uniform  the  red  colour  the  more  perfectly  has  air  penetrated  ; 
the  less  uniform,  the  less  perfectly  has  air  penetrated.  Taylor  knew 
a  case  in  which  a  child  lived  twenty-four  hours,  breathing  feebly,  and 
yet  its  lungs  on  examination  were  precisely  the  colour  of  foetal  lungs. 
It  will  be  found  that  the  red  parts  float,  the  blue  ones  sink,  in  the 
“  hydrostatic  test,”  to  which  we  must  again  refer. 

(iv.)  Visibility  of  Air  Vesicles.  Precisely  the  same  arguments  apply 
as  to  colour  ;  the  vesicles  will  be  evident  in  the  red  parts  and  not  in  the 
blue  ;  evident  in  those  that  float,  not  evident  in  those  that  sink. 

(v.)  Crepitation  on  Squeezing.  Another  minor  point,  but  one  about 
which  there  is  this  to  be  said,  the  manipulation  of  the  lungs  necessary 
to  its  exhibition  is  apt  to  drive  air  from  a  crepitant  air  containing  piece 
into  one  that  was  foetal,  hence  careless  manipulation  may  lead  one  to 
think  that  penetration  of  air  has  been  more  complete  than  is  really  the 
case.  Care  should  then  be  taken  not  to  use  this  test  more  than  can  be 
helped  before  resorting  to  the  hydrostatic  test. 

(vi.)  Bubbles  of  Air  from  Lungs  squeezed  under  Water.  Care  is 
needed  to  note  the  size  and  unevenness  of  the  bubbles  that  we  may  not 
mistake  breathed  air  for  the  gases  of  decomposition  ;  beyond  this  the 
test  is  merely  subordinate  to  and  corroborative  of  the  “  hydrostatic  test.” 


(\ii.)  Blood  in  the  Lungs.  It  is  desirable  to  indicate  the  difference 
in  result  between  sucking  air  into  the  chest  by  active  expansion  of  its 
cavity  and  forcing  air  into  the  chest,  causing  a  passive  expansion  of  its 
cavity.  The  former  encourages  circulation  of  blood  through,  as  wall  *.« 
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It  is  thus  possible  to  conceive  that  we  might  get  indications,  from 
observing  the  amount  of  blood  in  the  substance  of  the  lung,  as  to  the 
means  used  to  stimulate  respiration,  differentiating  between  the  skilled 
efforts  of  the  accoucheur  and  the  unskilled  efforts  of  a  mother. 

Evidence  thus  derived  might  influence  our  opinion  of  the  results 
obtained  from  the  “  hydrostatic  test  ”  and  suggest  artificial  respiration. 

(viii.)  Weight  of  the  Lungs.  The  facts  ascertained  are  so  variable 
that  no  definite  conclusions  can  be  drawn  from  this  test.  The  lungs 
of  a  child  which  has  not  breathed  are  sometimes  found  to  be  heavier 
than  those  of  another  child  which  has  breathed,  therefore  the  absolute 
weight  is  of  little  value  in  proving  the  fact  of  breathing. 

As  to  the  relative  weights  of  lungs  before  and  after  respiration,  there 
can  be  no  question  but  that  respiration  increases  the  weight  of  a  lung  ; 
but  the  lungs  before  us  are  in  one  condition  or  the  other  (as  proved 
by  other  means),  and  they  cannot  be  made  to  alter  into  the  reverse 
condition,  so  that  it  is  beyond  our  power  to  say  how  much  they  may 
have  gained  by  respiration,  or  how  much  they  would  lose  by  a  return 
to  a  foetal  condition.  Hence  we  can  only  compare  them  with  an  average 
standard,  and  a  comparison  with  the  body  weight  of  the  child. 


(ix.)  The  Hydrostatic  Test.  This  is  a  very  old  test,  and  to  it  all  the 
preceding  observations  on  the  lung  are  merely  a  preliminary  (one  might 
say)  of  descriptive  appearances  rather  than  tests.  The  results  of 
the  test  may  be  three  in  number. 

A.  The  lungs  and  every  piece  may  float. 

B.  The  lungs  may  just  sink  or  just  float,  but  of  the  pieces  some  float 
and  some  sink. 


C.  The  lungs  and  every  piece  may  sink. 

A.  The  Lungs  and  every  piece  thereof  float  freely,  even  after  pressure. 

This  proves  that  air  has  penetrated  freely  to  all  parts  of  the  lung  ;  this 
penetration  can  only  be  due  to  (a)  respiratory  acts  of  the  child  ;  (6)  arti¬ 
ficial  respiration  by  some  one  else  ;  (c)  putrefaction. 

The  last  two  alternatives  are  discussed  below.  We  must  here  make 
a  fewr  remarks  on  the  first  alternative. 

It  is  natural  to  suppose  that  complete  expansion  of  the  lung  indicates 
prolonged  respiration,  and  therefore  some  considerable  duration  of  life 
leading  to  a  presumption  that  such  duration  wras  too  great  for  complete 
birth  not  to  have  taken  place.  It  can  be  assumed  that  complete  expansion 
of  the  lung  is  not  possible  whilst  the  chest  of  the  child  is  compressed  in 
the  maternal  parts,  but  there  is  of  course  a  possibility  that  breathing 
may  occur  before  the  vrhole  of  the  body  is  extruded. 


In  one  instance  Taylor  found  it  impossible  to  expel  the  air  when  the  child  l  ad 
lived  to  make  no  more  than  one  or  two  respirations,  and  had  died 1  befo: ^  Jt  ™ 
aetuallv  born.  On  this  occasion  it  was  found  necessary,  in  order  to  effect  delivery , 
to  destroy  the  child  while  its  head  was  presenting.  It  lived,  however,  a  sufficien 
time  after  the  protrusion  of  its  head,  with  the  greater  part  of  the  brain  destroyed, 
i  lUitr  for  an  instant  The  general  appearance  of  the  body  showed  that  it 

. . .  «-*  . . — * 
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eiT^ piecefloated.  In  dividing  them,  it  was  observed  that  the  colour  was  umfomi 
throughout  their  substance,  but  there  was  no  sense  of  crepitation  under  the  k  f 
and  the  cells  in  which  the  air  was  diffused  could  not  bo  seen.  The  pieces  were  U 
subjected  to  forcible  compression  for  some  time  m  a  folded  cloth.  The  cloth  r 
ruptured  by  the  force  employed  ;  yet,  on  removing  the  pieces,  a"f  Pf' 'l® ‘hf 
water,  thev  all  continued  to  float.  A  portion  of  an-  had,  undoubtedly,  been  forced 
out,  but  not  sufficient  to  deprive  any  of  them  entirely  of  their  buoyancy,  lhe 
compression  was  carried  to  the  farthest  possible  limit  consistently  with  the  pre¬ 
servation  of  the  structure  of  the  lungs. 


The  position  then  is,  that  although  there  may  occur  cases  in  which 
the  signs  of  full  respiration  may  justify  an  opinion  of  live  birth,  such 
opinion  will  have  to  be  fortified  by  other  facts  in  addition  before  it  can 
*  amount  to  conclusive  proof. 

B.  The  Lungs  just  float  or  sink,  but  some  pieces  float  and  others 
sink.  This  condition  is  obviously  due  to  less  complete  penetration  of 
air  and  proves  less  vigorous  respiration. 

C.  The  Lungs  and  every  piece  sink.  Obviously  no  permanent 
expansion  has  taken  place  suggesting  no  respiration,  but  this  may  not 
be  accurate,  for  though  the  child  may  have  made  efforts  at  respiration, 
the  lungs  or  fragments  may  sink  from  intra-uterine  disease  of  the  lungs, 
or  persistent  simple  atelectasis. 

We  should  also  remember  that  though  the  child  has  made  no  per¬ 
ceptible  efforts  to  breathe,  the  lungs  or  fragments  may  float  from 
putrefaction  or  artificial  respiration. 


The  Lungs  or  Fragments  may  Sink  though  the  Child  has  made  Efforts 

at  Respiration 

(а)  From  Disease.  Syphilitic  disease  of  the  lungs  is  known  in 
new-born  babies,  and  pneumonic  or  other  consolidation  is  occasionally 
found  ;  or,  the  lungs  may  be  oedematous  from  morbid  changes  in  the 
circulation.  None  of  these,  however,  need  cause  insuperable  difficulty, 
for  they  can  be  diagnosed  by  microscopic  examination. 

(б)  From  Persistent  Atelectasis.  It  is  remarkable  that  life  should 
continue  for  many  hours,  sometimes  even  for  days,  in  such  a  condition  ; 
but,  nevertheless,  the  occasional  existence  of  this  state  of  the  organs 
(either  as  a  whole  or  in  patches)  in  a  living  child  is  placed  beyond  all 
dispute.  Nay,  more,  it  has  been  found  that  it  is  not  necessary  that  the 
whole  of  the  lungs  should  have  received  air  in  order  that  a  child  should 
continue  to  live  for  months  after  its  birth.  It  is  only  necessary  to  quote 
tlnee  such  cases,  one  twelve  hours,  another  five  weeks,  and  a  third 
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knife  passed  with  light  pressure  over  the  section  expressed  only  a  little  reddish- 
coloured  fluid.  The  bladder  was  empty.  There  was  no  meconium  in  the  large 
intestines.  Ihere  was  no  food  in  the  stomach.  The  conclusions  were — (1)  an 
immature  child  of  about  seven  months,  still-born,  which  did  not  remain  in  the 
uterus,  for  more  than  a  short  time  after  death  :  (2)  only  a  short  time  dead. 

The  error  of  this  conclusion  was  subsequently  demonstrated  by  the  ascertained 
facts  of  the  case.  The  child  at  its  birth  gave  but  slight  signs  of  life,  but  on  the 
employment  of  the  ordinary  means  it  soon  began  to  cry  in  the  usual  way.  For 
some  hours  it  lay  quietly  moaning.  In  the  evening  it  was  of  a  bluish  colour  but 
became  more  lively  on  the  application  of  warmth.  It  soon  grew  cold  and  rigid 
and  died  twelve  hours  after  its  birth. 

A  child,  aged  five  weeks,  died  suddenly,  and  its  death  was  attributed  to  an 
opiate,  although  the  circumstances  rendered  it  highly  improbable  that  the  child 
had  died  from  poison.  The  body  was  in  good  condition.  The  lungs  were  foimd 
lying  at  the  back  part  of  the  chest,  inelastic,  and  presenting  no  crepitation  in  any 
part.  They  had  the  usual  appearance  of  the  unexpanded  lungs  of  the  foetus. 
They  weighed  1,080  grains.  They  sank  in  water,  and  when  divided  into  many 
pieces  no  portion  of  them  floated.  It  was  difficult  to  inflate  them,  and  the  portions 
inflated  readily  lost  the  air  by  compression  and  sank.  The  microscope  showed 
an  absence  of  cellular  structure.  It  is  surprising  how  the  child  could  have  lived 
so  many  weeks  with  this  state  of  the  lungs  ;  and  it  is  obvious  that  in  such  circum¬ 
stances  a  very  slight  obstruction  to  respiration  would  suffice  to  account  for  its 
sudden  death. 

A  child  aged  six  months  had  been,  it  was  supposed,  destroyed  by  suffocation. 
Upon  opening  the  chest  the  viscera  were  found  healthy  ;  but  the  whole  of  the 
inferior  lobe  of  the  right  lung  was,  so  far  as  regarded  colour,  density,  and  structure, 
precisely  like  the  lungs  of  a  foetus,  no  air  having  ever  penetrated  into  it.  It  had 
grown  in  size  but  never  functioned. 

Meckel  relates  two  instances  in  which  the  lungs  sank  in  water,  but  the  women 
respectively  confessed  that  they  had  destroyed  their  children. 


The  cases  given  above  demontrate  the  fallacy  of  those  medical 
opinions  which  have  been  given  by  some  experts  in  civil  cases,  involving 
questions  connected  with  live  birth,  inheritance,  etc.  Looking  to  the 
condition  of  the  lungs  alone,  it  is  obvious  that  many  children  would 
be  pronounced  dead  who  were  not  only  living  when  born,  but  had 
survived  their  birth  many  hours.  Such  a  life,  although  not  indicated 
by  those  changes  in  the  lungs  which  are  brought  about  by  active  respira¬ 
tion,  must  still  be  called  extra-uterine. 

Mashka  and  others  deny  that  air  enters  the  lungs  at  all  in  shch  cases  ; 
the  passage  of  air  along  the  treachea  and  bronchi  is  regarded  as  sufficient 
to  account  for  the  signs  manifested  during  life.  Others  accept  the  t  ieor\ 
first  propounded  by  Simon  Thomas-that  in  feeble  infants  the  respiratory 
movements  may  gradually  subside  in  such  a  way  that  the  passive 
elasticity  of  the  lung-tissue,  at  every  respiration  drives  out  more  air 
than  is  drawn  in  at  the  inspiration  ;  in  this  way  the  long. ,  after paving 
breathed  gradually  return  to  the  foetal  condition.  As  the  result 
experimental  investigation  Ungar  states  that  the  air  winch  has  en  ere 
the  lungs  may  be  entirely  absorbed  after  respiration  has  ceased  by  the  bloo 

circulating  through  them.  _  . 

Possibly  also  the  following  may  explain  matters  in  some  cases^  A 
health v  full-grown  child,  recently  born,  may  make  an  attempt  . 
inspiration,  but  the  closure  of  the  larynx  from  spasm, .or 
such  as  the  vaginal  discharges,  “econium  e  c  may  impede^ 
of  air  into  the  lungs.  The  chest  in  this  case  c^lw.  system  ;  the 

back,  and  there  is  a  convu  si\  erigi  Unless  the  finger  of 

tongue  is  firmly  retracted,  especially  at  its  base. 
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place  here  when  the  facts  themselves,  with  which  alone  a  medical  jur 
is  concerned,  are  attested  by  so  many  independent  witnesses. 


The  Lungs  or  Fragments  may  float  though  the  Child  has  not  made 

Efforts  at  Breathing 

(a)  From  Putrefaction.  The  lungs  of  a  still-born  child,  when  allowed 
to  remain  in  the  thorax,  are  slow  in  undergoing  putrefaction  ;  but  they 
sooner  or  later  acquire  sufficient  gas  to  render  them  buoyant  in  water. 
This  form  of  gaseous  putrefaction  may  even  take  place  in  the  lungs  of  a 

child  which  has  died  in  the  womb. 

When  the  lungs  are  putrefied,  this  will  be  determined,  as  a  rule,  by 
putrefaction  having  extended  throughout  all  the  soft  parts  of  the  body. 
The  organs,  according  to  the  degree  of  putrefaction,  will  be  found  soft, 
of  a  dark  green  or  brown  colour,  and  of  a  highly  offensive  odour  ;  and 
the  serous  membrane  covering  the  surface  will  be  raised  in  large  visible 
bladders,  from  which  the  air  may  be  forced  out  by  very  moderate  com¬ 
pression.  In  the  same  conditions,  gaseous  putrefaction  takes  place 
more  rapidly  in  the  other  viscera  of  a  new-born  child  than  in  the  lungs. 
We  should,  therefore,  examine  the  general  conditions  of  these  organs  and 
the  body.  The  distension  of  the  lungs  with  gas  from  putrefaction  cannot 
be  easily  overlooked  nor  mistaken  for  the  air  of  respiration.  A  case  may 
possibly  occur  wherein  the  characters  presented  by  the  lungs  will  be 
such  as  to  create  some  doubt  whether  the  buoyancy  of  the  organs  is 
due  to  putrefaction  or  respiration  ;  or,  what  is  not  unusual,  whether  the 
putrefied  lungs  may  not  also  have  undergone  the  changes  produced  by 
respiration. 

The  hydrostatic  test  may  enable  the  examiner  to  distinguish  putre¬ 
faction  from  respiration  as  follows  : — 

If  a  piece  of  decomposing  lung  be  firmly  squeezed,  as  mentioned  in  the 
details  of  the  test,  the  gas  will  be  easily  forced  out,  because,  owing  to 
decomposition,  passage  in  any  direction  through  the  tissues  is  easy,  and 
the  lung  will  then  sink.  This  is  in  contrast  to  the  behaviour  of  a  piece 
of  respired  lung  (not  decomposed),  for  in  this  case  the  air  is  only  able  to 
travel  along  the  natural  passages,  and  it  is  practically  impossible,  in 
applying  moderate  or  even  severe  pressure  (in  the  ordinary  way),  to 
a\  oid  blocking  some  of  the  tubes  in  the  middle,  and  so  retaining  some 
of  the  air  in  other  distal  parts  ;  hence,  short  of  pressure  so  severe  as  to 
destroy  their  texture  altogether,  the  lungs  will  float  by  reason  of  this 
imprisoned  air.  When  decomposition  has  advanced,  the  differences  will 
disappear  because  the  respired  air  in  the  tubes  can  find,  equally  with  the 
gases  of  decomposition,  a  free  passage  in  any  direction. 

Othei  facts,  including  the  examination  of  microscopic  sections  of 
the  lung,  may  serve  to  remove  any  doubt. 

It  may  be  that  the  medical  witness  cannot  obtain  satisfactory  evidence 
from  experiments  on  lungs  in  such  a  condition.  He  should  then  at  once 
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abandon  t  he  case,  and  declare  that  in  regard  to  the  question  of  respiration 
medical  evidence  cannot  establish  either  the  affirmative  or  the  negative’ 
In  a  case  of  poisoning,  the  appearances  after  death  in  the  viscera  may  be 
entirely  destroyed  by  putrefaction  ;  but  no  practitioner  would  think  of 
looking  for  proofs  when  the  circumstances  rendered  it  impossible  for  him 
to  obtain  them. 

(b)  From  Artificial  Respiration.  If  at  birth  a  child  does  not  volun¬ 
tarily  start  breathing,  artificial  means  should  be  adopted  in  order  to 
resuscitate  it.  In  all  modern  works  on  obstetrics  two  or  three  methods 
of  pei  forming  artificial  respiration  are  detailed,  and  for  all  of  them  are 
claimed  cases  of  recovery  from  asphyxia  neonatorum.  The  rationale 
of  the  proceeding  is  two-fold — (a)  to  introduce  mechanically  into  the 
lungs  a  sufficiency  of  air  to  expand  them  ;  (6)  to  stimulate  the  dormant 
centre  of  respiration  into  activity,  so  that  voluntary  breathing  may 
commence.  That  the  latter  part  of  the  process  is  successful  at  times  is 
proved  by  the  very  numerous  cases  of  recovery,  of  which  it  is  useless 
to  give  illustrations  ;  the  degree  to  which  the  former  part  is  successful, 
or  may  be  successful,  is  well  illustrated  by  the  following  case  : — 


A  full-term  child  was  delivered  still-born,  and  there  was  no  effort  at  respiration. 
An  attempt  was  made  to  resuscitate  the  child,  but  unsuccessfully,  by  blowing 
air  into  the  lungs  through  a  catheter.  On  inspection  the  lungs  were  observed  to 
be  of  large  size,  but  they  did  not  present  the  usual  appearance  of  lungs  which  had 
breathed.  Although  about  three-fourths  of  the  organs  had  received  air  by  inflation, 
they  were  of  a  pale-fawn  colour,  like  the  thymus  gland.  The  air  was  contained  in 
the  minute  air-cells.  They  floated  on  water  as  well  as  all  the  pieces  (fifteen  or 
sixteen)  into  which  they  were  divided.  Sir  Thomas  Stevenson  confirmed  this 
observation.  When  compressed  between  the  fingers  under  water  small  bubbles 
of  air  escaped  ;  but  no  amount  of  compression  short  of  destroying  their  structure 
caused  these  pieces  to  sink. 


There  is  no  wholly  satisfactory  method  by  which  we  are  able  to 
distinguish  between  lungs  which  have  been  partially  (or  even  wholly) 
distended  by  artificial  as  opposed  to  natural  means.  Medical  men  must 
recognise  this,  and  not  attempt  to  stretch  evidence  beyond  reasonable 
limits.  In  one  case  a  child  was  found  with  its  head  cut  off  and  the 
lungs  contained  air,  but  the  mother  asserted  that  this  was  due  to  her 
efforts  at  artificial  respiration.  The  inconsistency  of  this  statement  as  to 
the  means  whereby  she  inflated  the  lungs  was  clearly  proved,  and  the 
examiners  did  not  hesitate  to  give  a  decided  opinion  that  the  air  found 
in  the  lungs  had  been  derived  from  the  act  of  respiration,  and  not  from 
artificial  inflation.  This  case  shows  that,  when  a  theoretical  objection 
of  this  kind  comes  to  be  tested  practically,  it  ceases  to  present  any 
difficulty.  It  may  happen,  however,  that  another  person  may  inflate 
the  lungs,  and  if 'the  mother  has  been  secretly  delivered,  she  may  be 
wrongly  accused  of  causing  the  death  of  the  child. 

In  all  cases  in  which  the  question  of  artificial  respiration  arises  there 
will  be  the  evidence  of  the  person  who  performed  it,  or  at  least  very  gooc 
material  for  cross-examination  of  some  one  who  alleges  it  was  done,  so 
that  pure  medical  evidence  on  the  subject  is  of  very  little  value. 

We  see  then,  that  these  changes  in  chest,  diaphragm  and  lungs  are 
capable  of  proving,  and  do  collectively  prove,  the  extent  to  which  an 
has  penetrated  the  substance  of  the  lungs  ;  they  can  and  do  prove 


149 


EVIDENCE  OF  CRYING 


whether  such  air  was  due  to  respiration  (natural  or  artificial)  or  to  put 
faction  but  they  cannot  prove  that  this  penetration  was  the  result  o 
breathing  after  the  child  was  completely  born,  nor  can  they  prove  the 
negative  that  there  was  no  life  after  birth,  because  there  was  no  penetra¬ 
tion  of  air  and  because  the  lungs  were  still  foetal  in  colour. 

Taylor  thus  summed  up  the  matter  very  briefly,  but  very  much  to 

the  point. 


Respiration  before  and  during  Birth.  It  has  been  already  stated 
that  the  pulmonary  tests  prove  only  whether  a  child  has  or  has  not 
breathed.  Neither  the  hydrostatic  nor  any  other  test  can  positively 
show  that  the  entire  body  of  a  child  was  completely  extruded  from  the 
body  of  the  mother  when  the  act  of  breathing  was  performed.  A  certain 
degree  of  respiration  may  be  performed  (a)  while  the  child  is  m  the  womb, 
after  the  rupture  of  the  membranes — the  mouth  of  the  child  being  at  the 
os  uteri  (vide  vagitus  uterinus,  infra)  ;  (b)  while  its  head  is  in  the  vagina, 
either  during  a  presentation  of  the  head  or  of  the  breech  (vide  vagitus 
vaginalis,  infra)  ;  (c)  while  its  head  is  protruding  from  the  outlet  ;  in 
this  position  respiration  may  be  set  up  in  a  few  moments  and  produce  an 
appreciable  inflation  of  the  lungs.  In  vagitus  uterinus  or  vaginalis  the 
lungs  receive  but  a  very  small  quantity  of  air,  and  in  none  of  these  cases 
do  the  lungs  show  the  characteristic  properties  of  those  which  have  fully 
breathed.  The  death  of  a  child,  which  has  breathed  in  the  womb  or 
vagina,  from  natural  causes  before  its  entire  birth,  is  a  possible  occurrence  ; 
but  its  death  from  natural  causes  before  birth,  after  it  has  breathed  by  the 
protrusion  of  its  head  from  the  outlet,  is  an  unusual  event.  All  that  we 
can  say  is— it  may  take  place  ;  but  the  death  of  a  child  in  these  circum¬ 
stances  would  be  the  exception  to  a  very  general  rule. 

It  is  now  certain  that,  for  criminal  purposes  at  any  rate,  the  law 
will  assume — until  the  contrary  appears  from  other  circumstances — 
that  the  respiration  of  a  child,  established  by  the  best  of  evidence,  was 
carried  on  before  it  vras  entirely  born,  and  not  afterwards.  For  a  child 
to  be  “  born  alive  '’  the  whole  body  must  be  brought  into  the  world 
ali\  e  ,  it  is  not  sufficient  that  the  child  respires  in  the  progress  of  the 
birth.  Although  the  medical  witness  in  a  trial  for  child-murder  clearlv 
establishes  the  fact  of  respiration,  and  therefore  of  life,  at  the  time  the 
violence  was  used,  this  evidence  is  not  always  sufficient.  Unless  the 
witness  can  state  also  that  the  child  had  breathed  after  its  body  was 
entirely  in  the  world,  the  Courts  may  hold  that,  although  the  child  had 
breathed,  it  had  come  into  the  wrorld  dead. 


Evidence  of  Live  Birth  from  Crying 

It  is  quite  certain  that  a  child  may  breathe  without  crying  but  i 
cannot  cry  without  breathing.  j  1 

There  is  undoubted  evidence  that  a  child  may  utter  a  cry  either  in  th, 
womb  or  m  the  vagina  (such  a  cry  is  known  as  vagitus  uterinus  or  vaginalis) 
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applied  to  the  surface  or  due  to  the  stimulus  of  increasing  carbon  dioxide 
tensions  in  its  blood. 

Many  cases  of  this  phenomenon  have  been  described,1  and  it  may  be 
accepted  as  a  fact. 

Value  of  the  Evidence  from  Crying.  In  England,  crying  appears 
to  be  a  proof  of  life,  and  should  be  regarded  as  such,  but  to  be  regarded 
as  a  proof  of  live  birth  it  is  imperative  that  there  should  be  a  witness 
that  the  child  cried  after  it  was  fully  born.  In  the  absence  of  such  a 
witness,  any  evidence  of  a  cry  will  be  merely  of  the  same  nature  as 
evidence  of  breathing,  and  will  be  judged  by  the  same  rules  {vide  dis¬ 
cussion  in  the  previous  section). 


Evidence  of  Live  Birth  from  Muscular  Movements  and  Rigor  Mortis 

The  spasmodic  twitching  of  the  muscles  of  the  mouth  has  been 
judicially  regarded  as  a  sufficient  proof  of  live  birth  when  observed 
in  a  child  completely  born  ;  a  fortiori,  therefore,  the  motion  of  a  limb 
will  be  considered  sufficient  legal  evidence  of  life  after  birth.  It  is 
to  be  observed  that  the  length  of  time  during  which  these  signs  of 
life  continue  after  a  child  is  born  is  wholly  immaterial :  all  that  is  required 
to  be  established  is  that  they  were  positively  manifested.  A  child  which 
survives  entire  birth  for  a  single  instant  acquires  the  same  civil  rights 
as  if  it  had  continued  to  live  for  a  month  or  longer. 

In  Fish  v.  Palmer  the  obstetric  experts  who  were  summoned  to 
give  evidence  differed  in  opinion.  Two  experts  stated  that  had  the 
child  been  born  dead  there  could  have  been  no  muscular  movement  in 
any  part  of  its  body  ;  therefore  the  child  had,  in  their  opinion,  been  born 
alive,  and  had  manifested  some  evidence  of  life  after  its  birth.  An 
expert  called  for  the  defence  dissented  from  this  view.  He  contended 
from  the  evidence  that  the  child  had  not  been  born  alive  ;  and,  in  explana¬ 
tion  of  this,  drew  a  distinction  between  uterine  and  extra-uterine  life. 
He  attributed  the  tremulous  movements  of  the  lips  after  birth  to  the 
remains  of  uterine  life.  The  jury,  however,  under  the  direction  of  the 
court,  pronounced  by  their  verdict  that  the  child  had  been  born  lning, 
and  the  plaintiff  thus  recovered  an  estate  of  which  he  had  been  for  en 

^ 6  The  difficulty  in  such  cases  is  due  to  the  fact  that  cellular  life  continues 
after  the  death  of  the  individual.  The  muscles  may  therefore,  twitch 
for  some  time  after  the  body  is  dead,  and  it  might  well  be  an  impossible 
task  to  know  with  certainty  whether  the  child  at  a  particular  moment 
was  alive  or  dead.  Such  being  the  case,  it  would  appear  to  be  mor 
eouitable  to  consider  that  the  twitching  of  the  muscles  indicated  life. 

1  Tn  other  cases  the  child,  though  alive,  may  be  apparently  dead  and 
yet  prove  to  be  alive  when  artificial  respiration  and  stimulation  is  apphe 
‘  It  is  essential  that  actual  proof  of  movements  having  been  seen  mu 

be  PrOVBedv°  p®T,  the  body  of  the  child  was  rolled  in  a  quilt  and  placed 
in  a  drawer  f’l—  hours  later  cadaveric  rig.dity  was  found 

1  Jackson,  I.  M,  B.M.J.  2:  268  (1943),  Sipple,  J,  2:  653  (191.),  P— > 

Monatschr.  fur  Oeb.  und  Qywx,  August,  1J1  J. 
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in  the  muscles.  A  medical  man  stated  his  belief  that  this  uas  a  proo 
of  live  birth  as  he  believed  it  would  not  have  occurred  had  the  child 
been  still-born.  We  now  know  that  such  a  belief  is  entirely  erroneous 
new-born  children  pass  into  rigor  mortis  after  death  whether  hvG 
still-born,  and  therefore  the  presence  of  rigor  mortis  is  of  no  importance 
in  deciding  whether  a  child  has  or  has  not  been  born  alive. 


Evidence  of  Live  Birth  from  the  Circulation 

This  will  be  considered  as  follows  : — 

Pulsations  in  cord  and  beating  of  the  heart. 

Changes  in  ductus  arteriosus. 

Changes  in  ductus  venosus. 

Changes  in  foramen  ovale. 

Pulsations  in  the  Cord  and  Beating  of  the  Heart.  In  some  instances, 
life  may  be  indicated  by  the  action  of  the  heart,  when  owing  to  some 
accident  the  lungs  are  not  properly  inflated,  although  efforts  at  respiration 
may  be  made. 

Cann  met  with  a  case  of  breech-presentation,  in  which  the  child  appeared  to 
breathe  before  its  head  was  born.  As  the  head  was  large,  considerable  force  was 
required  in  order  to  remove  the  child.  Artificial  respiration  was  resorted  to  for 
twenty  minutes  after  its  birth,  and,  although  the  beating  of  the  heart  was  felt  during 
sixteen  minutes  of  that  time,  no  breathing  occurred.  It  wTas  found  that  the  vertebra? 
of  the  neck  were  dislocated,  and  there  was  great  effusion  of  blood  around  the  spinal 
cord.  The  lungs  were  of  a  bluish-grey  colour,  as  in  the  foetal  state.  They  wrero  not 
crepitant,  and  did  not  float  on  water. 

A  woman  gave  birth  to  a  female  child,  as  she  believed,  in  the  eighteenth  wreek 
of  her  pregnancy.  The  child  was  believed  to  be  dead  and  was  placed  aside.  Some  time 
afterwards  convulsive  movements  of  the  body  were  observed.  These  continued 
for  half  an  hour,  and  the  action  of  the  heart  was  evident  to  the  eye  from  the  pulsation 
it  communicated  to  the  chest  as  well  as  to  the  hand.  There  was  no  visible  respira¬ 
tion  at  any  time,  but  there  could  be  no  reasonable  doubt  that  this  child  was  born 
alive.  In  another  case,  the  navel-string  ceased  to  pulsate  eight  minutes  before 
entire  delivery.  The  child  was  born  apparently  dead  :  it  was  corpse-like  in  appear¬ 
ance,  and  its  limbs  were  flaccid.  By  means  of  a  hot  bath,  inflation  of  the 
lungs  continued  for  twenty  minutes,  the  lips  acquired  a  slight  colour,  and  there  was 
a  feeble  sigh.  After  the  inflation  had  been  continued  for  three-quarters  of  an  hour, 
the  lips  and  face  became  more  tinged,  and  respiration  was  established. 

A  case  occurred  in  wrhich  a  foetus,  born  at  the  fifth  month  of  uterine  life,  respired 
feebly  and  at  intervals  for  about  twenty-eight  minutes.  The  child,  which  weighed 
only  one  pound  and  three-quarters,  uttered  no  sound.  The  only  evidence  of  life 
was  in  the  action  of  the  heart  and  the  maintenance  of  the  placental  circulation. 
The  latter  gradually  got  weaker,  and  the  moment  it  ceased,  life  appeared  to  be 
extinct.  The  entire  lungs  sank  in  water.  When  cut  into  pieces,  only  two  small 
portions  from  the  right  lung  floated. 


Cases  have  been  reported  of  children  who  have  lived  for  some  hours  1>  2 
and  yet  after  death  the  lungs  were  in  a  state  of  atelectasis  and  sank  when 
placed  in  water.  These  cases  do  not  indicate  that  breathing  w^as  not 
established  but  that  it  was  insufficient  to  inflate  the  air  vesicles  No 
ch!  d  can  survive  for  more  than  a  few  minutes  unless  air  obtains  access 
to  the  blood.  It  is  quite  unnecessary  to  prove  that  the  lungs  have  been 
expanded  m  order  to  state  that  a  child  has  been  born  alive.  If  pulsations 

1  *he  °,0ri  °r  P»^t*ons  of  the  heart  or  movement  of  the  chest  are 
observed  after  the  ch.ld  has  been  fully  extruded  from  the  mother,  that 


1  2:  1567  (1900). 

2  1  :  146  (1901). 
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testimony  is  sufficient  to  prove  live  birth,  whatever  the  state  of  the 
lungs  may  be.  Auscultation  of  the  chest  should  be  carried  out  if  a  medical 
man  is  present,  for  the  beating  of  the  heart  may  be  heard  even  when  no 
external  sign  of  cardiac  activity  can  be  observed. 

In  Brock  v.  Hillock,1  the  medical  man  and  nurse  present  at  the 
delivery  were  eyewitnesses  not  wanting  in  experience,  and  they  distinctly 
observed  pulsation  in  the  cord.  The  Court  held  that  proof  of  breathing 
was  not  necessary,  and  held  that  there  was  sufficient  legal  evidence  of 
life  after  birth  in  the  pulsation  of  the  cord  observed  by  the  accoucheur. 
This  decision  is  in  accordance  with  common  sense.  Pulsations  indicate 
an  action  of  the  heart,  as  much  as  motion  of  the  chest  indicates  an  action 
of  the  intercostal  muscles. 


Ductus  Arteriosus  (Arterial  Duct)  and  Foramen  Ovale.  As  a  result 
of  the  establishment  of  respiration,  and  the  circulatory  changes  which 
are  initiated  thereby,  it  is  usually  found  that  the  communication 
between  the  auricles  of  the  heart  by  the  foramen  ovale  becomes  closed ; 
and  that  the  vascular  ducts,  after  gradually  contracting,  become 
obliterated,  and  are  converted  into  fibrous  cords.  There  are  serious 
objections  to  any  conclusions  as  to  live  birth  based  on  the  state  of  these 
foetal  vessels  ;  their  closure,  as  a  natural  process,  takes  place  slowly, 
and  sometimes  is  not  completed  until  many  years  after  birth. 

The  ductus  arteriosus  is  a  vessel  about  half  an  inch  long,  which  in 
the  foetus  forms  a  direct  communication  between  the  pulmonary  artery 
and  the  aorta  ;  it  conveys  the  larger  proportion  of  the  blood  from  the 
heart  to  the  aorta  without  passing  through  the  lungs.  As  soon  as  respira¬ 
tion  is  established,  its  function  is  at  an  end,  and  it  begins  to  close. 

Although  the  closure  may  take  place  as  a  result  of  the  establishment 
of  respiration,  the  time  of  its  closure  after  birth  is  so  uncertain  as  to 
render  any  evidence  derivable  from  the  non-closure  altogether  fallacious. 
The  author  examined  the  bodies  of  several  children  that  had  survived 
birth  for  some  hours,  and  was  not  able  to  discover  any  perceptible  altera¬ 
tion  in  the  diameter  of  the  duct  either  at  its  aortic  or  pulmonary  end. 
In  other  cases  partial  contraction  has  been  apparent.  As  the  closure 
depends  on  a  diversion  of  blood  through  the  lungs,  so  it  follows  that,  when 
respiration  is  feeble  or  imperfect,  the  duct  will  be  found  either  of  its 
natural  patency,  or,  if  closed,  the  closure  must  be  regarded  as  an  abnormal 
deviation.  It' appears  that  the  duct  may  occasionally  become  con¬ 
tracted  and  even  obliterated  before  birth,  and  before  the  child  has 
actually  breathed.  In  these  cases  there  has  been,  in  general,  some 
abnormal  condition  of  the  heart  or  its  vessels  ;  but  this,  even  if  it  existed, 
might  be  overlooked  in  a  hasty  examination  :  hence  the  contracted  or 
closed  condition  of  the  duct  cannot  be  taken  as  proof  that  a  child  has 
been  born  alive  or  survived  its  birth.  In  1847  Chevers  laid  before  the 
London  Pathological  Society  the  case  of  a  child  born  between  the  sevent  h 
and  eighth  months,  in  which  this  vessel  was  almost  closed,  being  scarcely 
one-twelfth  of  an  inch  in  diameter,  and  capable  of  admitting  only  the 
shank  of  a  large  pin.  The  tissues  of  the  duct  had  altogether  an  appearance 
of  having  undergone  a  natural  process  of  contraction  ;  and  its  state 
proved  that  its  closure  had  commenced  previously  to  birth.  In; fact 
the  child  survived  only  fifteen  minutes  ;  whereas,  according  to  ordinal  v 
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observations,  the  medical  inference  might  have  been  that  this  child 
lived  a  week.  In  this  case  the  heart  and  lungs  were  in  their  normal 
natural  stated  On  the  other  hand,  the  open  or  pervious  condition  oi  the 
duct  is  consistent  with  the  child’s  having  breathed  after  birth  ,  it  some¬ 
times  remains  pervious  for  many  years. 

The  medical  evidence  derivable  from  the  condition  of  the  ductus 
arteriosus  in  a  new-born  child  was  submitted  to  a  rigorous  examination 
in  the  following  case  : — 

The  body  of  a  child  was  found  in  a  bag  which  had  been  buried  in  the  sands 
on  the  seashore  at  Ayr,  with  such  marks  of  violence  about  it  as  left  no  doubt  that 
it  must  have  been  deliberately  and  intentionally  destroyed.  Independently 
of  severe  injuries  to  the  throat  externally,  the  mouth  and  throat  internally  were 
found  to  be  so  closely  stuffed  with  tow  and  other  substances  that  there  was  some 
difficulty  in  removing  them.  The  body  when  found  was  much  decomposed  , 
the  brain  was  pulpy,  and  the  cuticle  as  well  as  the  bones  of  the  skull,  were  easily 
separated.  The  weight  of  the  body  was  seven  pounds,  and  the  child  had  the 
characteristics  of  maturity.  The  accused  had  been  delivered  of  a  child  about  three 
weeks  before  the  discovery  of  the  body,  and  she  was  charged  with  having  caused 
its  death.  The  material  question  was  one  of  identity.  The  bag  in  which  the  body 
was  found  was  part  of  the  covering  of  a  cushion  belonging  to  the  mother  of  the 
accused.  The  following  appearances  were  met  with  :-The  heart  and  lungs  weighed 
one  ounce  ;  the  latter  organs  were  collapsed  ;  the  right  lung  was  considerably 
decomposed,  and  sank  when  placed  on  water  ;  the  left  wras  of  red  colour,  firm  in 
texture,  and  floated  on  the  surface  when  immersed  in  a  vessel  tilled  with  water  ; 
but  on  pressure  there  was  no  crepitation.  The  right  side  of  the  heart  was  filled 
with  coagulated  blood,  the  foramen  ovale  being  partially  open,  and  the  ductus 
arteriosus  impervious.  The  liver  was  large  and  of  a  leaden  hue,  the  ductus  venosus 
almost  obliterated,  and  meconium  was  found  in  abundance  in  the  lower  bowel. 
The  medical  men  were  of  opinion,  from  the  perfect  conformation  of  the  child’s 
body  and  tbe  above-mentioned  appearances,  that  it  had  been  born  alive.  Not 
more  than  five  hours  could  have  elapsed  from  the  birth  of  the  child  to  the  time  at 
which  its  body  was  buried  ;  and  that,  assuming  it  to  have  been  born  alive,  there 
was  the  strongest  reason  to  believe  it  did  not  survive  its  birth  more  than  ten  minutes. 
The  results  of  experiments  on  the  lungs  were  not  alone  sufficient  to  show  that  the 
child  had  been  born  alive.  The  organs  were  light,  and  not  crepitant  ;  the  right 
lung  was  decomposed,  and  yet  it  sank  in  water,  while  the  left  was  firm,  and  floated. 
A  man  lodging  in  the  accused’s  house  distinctly  heard  the  child  cry.  He  slept  in 
the  same  room  with  the  accused  on  the  morning  on  which  she  was  delivered.  In 
these  circumstances,  the  defence  was  that,  considering  the  state  in  which  the  ductus 
arteriosus  was  found,  this  could  not  have  been  her  child,  because,  if  destroyed  after 
being  born  alive,  it  must  clearly  have  been  destroyed  immediately  after  birth.  In 
that  case  the  ductus  arteriosus  could  not  have  been  found  impervious  —  ergo,  the 
body  found  was  not  the  body  of  the  accused’s  child.  It  wras  contended  that, 
according  to  all  previous  experience,  the  duct,  except  as  a  result  of  congenital 
disease,  could  not  be  found  impervious  in  a  child  which  had  ceased  to  live  within  a 
Jew  minutes,  or  even  a  few  hours,  after  birth.  One  medical  witness  for  the  prosecu¬ 
tion  admitted  that  it  required  some  days  or  weeks  for  the  duct  to  become  imper- 
vious  ;  but  a  case  was  reported  by  Beck  in  which  it  had  closed  within  a  day.  Another 
stated  that  it  is  usually  a  considerable  time  before  the  duct  becomes  closed. 
Medical  evidence  was  given  for  the  defence,  that  the  earliest  case  of  closure  was 

iurvivcd  f  r  V  and  ^rom  the  state  of  the  duct  in  this  case,  the  child  must  have 
survived  for  one  day  at  least,  or  not  much  less.  Another  witness  stated  flint  tVi« 

discovery  of  the  closure  in  a  body  would  lead  him  to  infer  that  the  child  had  survived 
three  or  four  days.  According  to  this  evidence  the  body  produced  couK  hive 

£  SMSssaa  "™d  *"•  “  “ f=" 

From  the  evidence  given  at  the  trial  the  child  had  been  born  alive 
it  was  the  child  of  the  accused,  and  it  could  have  survived  its  birth  only 

1  Med.  Oaz.,  vol.  39,  p.  205. 
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a  few  minutes.  The  medical  evidence  showed  that  the  child  had  been 
destroyed  by  violence.  The  facts  that  the  mouth  and  throat  were  firmly 
packed  'with  tow,  and  that  there  had  been  copious  effusions  of  blood  in 
the  seats  of  violence,  admitted  of  no  other  explanation.  To  what,  then, 
was  the  early  closure  of  the  duct  in  this  case  to  be  referred  ?  There  is  no 
instance  on  record  of  the  arterial  duct  becoming  impervious  within  a 
period  of  five  or  six  hours  (in  this  case  only  as  many  minutes  could  have 
elapsed)  after  birth.  Its  closure  is  naturally  the  result  of  free  and  perfect 
breathing  in  a  healthy  child  ;  but  the  state  of  the  lungs  in  this  instance 
showed  that  respiration  had  neither  been  full  nor  complete.  It  is  probable, 
therefore,  that  the  case  was  similar  to  that  described  by  Chevers,  and 
that  there  was  an  abnormal  condition  of  the  duct.  Either  this  must  be 
assumed,  or  the  closure  must  have  depended  on  causes  other  than  perfect 
respiration  ;  but  experience  shows,  as  a  general  rule,  that  it  proceeds 
pari  passu  with  this  process. 

Admitting  that  this  abnormal  state  of  the  duct,  i.e.,  its  closuro 
previous  to  birth,  is  in  general  accompanied  by  malformation  either  of 
the  heart  or  of  the  great  vessels  connected  with  it,  yet  Chevers’  case, 
already  related,  proves  that  this  is  by  no  means  a  necessary  accompani¬ 
ment.  Hence,  the  better  rule  will  be  to  place  no  confidence  on  a  con¬ 
tracted  condition  of  this  duct  as  evidence  either  of  live  birth  or  of  the 
time  during  which  the  child  has  lived.  It  can  only  have  any  importance 
as  evidence  when  the  death  of  a  child  speedily  follows  its  birth  ;  and 
these  are  precisely  the  cases  in  which  a  fallacy  is  likely  to  arise,  for  the 
contraction  or  closure  may  be  really  congenital,  and  yet  pronounced 
normal.  If  a  child  has  lived  for  a  period  of  two  or  three  days  (the  time 
at  which  the  duct  naturally  becomes  contracted  or  closed),  then  evidence 
of  live  birth  from  its  condition  may  not  be  necessary  ;  the  fact  of  survivor¬ 
ship  may  be  sufficiently  apparent  from  other  circumstances.  Hence,  this 
species  of  evidence  is  liable  to  prove  fallacious  in  the  only  instance  in  which 
it  is  required,  and  the  Ayr  case  shows  the  dangerous  uncertainty  which 
must  attend  medical  evidence  based  on  the  closed  condition  of  the  duct. 


Ductus,  or  Canalis  Venosus.  This  is  the  branch  of  the  umbilical  vein 
which  goes  directly  to  the  inferior  vena  cava  ;  there  is  no  known  instance 
of  the  obliteration  of  this  vessel  previous  to  birth.  When  respiration  is 
fully  established,  it  collapses,  and  becomes  slowly  converted,  in  a  variable 
period  of  time,  into  a  ligamentous  cord  or  band,  which  is  quite  impervious. 
There  is  no  doubt  that  in  those  cases  in  which  it  is  stated  to  have  become 
obliterated  in  children  that  could  have  survived  birth  only  a  few  minutes 
or  hours,  the  mere  collapse  of  the  coats  has  been  mistaken  for  an  oblitera¬ 
tion  of  the  canal.  It  is  probably  not  until  the  second  or  third  day  after 
birth  that  its  closure  begins  ;  although  nothing  certain  is  known  respecting 
the  period  at  which  it  is  completed.  The  condition  of  this  vessel,  therefore, 
can  throw  no  light  upon  those  cases  of  live  birth  in  which  evidence  of  the 
fact  is  most  urgently  demanded. 


Changes  in  the  Foramen  Ovale.  The  foramen  ovale  is  a  large  oval 
opening  placed  at  the  lower  and  back  part  of  the  partition  between  the 
right  and1  left  auricles  of  the  heart.  It  is  considered  to  attain  its  greatest 
a\7e  at  about  the  sixth  month. 

^  4t  an  early  period  of  foetal  life  there  is  no  valve  to  the  foramen  ovale. 
About  the  twelfth  week  the  valve  rises  upon  the  left  side  of  the  entrance 


155 


evidence 


FROM  ALIMENTARY 


CANAL 


of  the  vein,  which  thus  comes  to  open  into  the  right  auricle.  The 
separation  of  the  two  auricles  is  at  the  same  time  rendered  more  complete 
by  the  gradual  advance  of  the  valve  over  the  foramen  ovale,  but  the 
passage  nevertheless  continues  open  until  after  birth.  Another  va  vular 
fold  is  formed  on  the  right  of  the  opening  of  the  inferior  vena  cava,  between 
it  and  the  superior  vena  cava.  This  is  called  the  Eustachian  valve. 

As  a  general  rule,  this  valvular  opening  between  the  right  anil  left 
sides  of  the  heart  exists  during  fcetal  life,  and  becomes  gradually  closed 
after  the  establishment  of  respiration.  It  is,  however,  often  round 
open  in  children  that  have  survived  birth  several  hours  ;  and  the  period 
of  its  closure  is  as  variable  as  in  the  case  of  the  ductus  arteriosus.  Hence, 
it  is  not  capable  of  supplying  with  certainty  evidence  of  live  birth  in 
those  instances  in  which  this  evidence  is  most  required,  and  therefore  the 
patency  or  closure  of  this  aperture  possesses  no  longer  any  importance. 


The  circumstances  connected  with  the  closure  of  these  foetal  \  essels 
have  been  statistically  investigated.  Facts  prove  that  the  vessels  peculiar 
to  the  foetal  circulation  remain  open  as  a  rule  for  some  time  after  birth, 
and  that  it  is  not  possible  to  determine  accurately,  by  days,  the  period 
of  their  closure.  The  closure  commenced  and  was  often  completed  in 
the  ductus  venosus  before  it  manifested  itself  in  the  other  vessels.  The 
complete  closure,  in  by  far  the  greatest  number  of  cases,  takes  place 
within  the  first  six  wreeks  after  birth,  and  the  instances  of  obliteration 
before  birth,  or  before  the  period  mentioned  after  birth,  must  be  regarded 
as  rare  exceptions. 

The  result  of  this  docimasia  circulationis  is  essentially  negative  :  it 
either  proves  nothing,  or  it  may  lead  a  medical  wdtness  into  a  serious 
error. 


Evidence  of  Live  Birth  from  the  State  of  the  Alimentary  Canal 

Evidence  of  live  birth  may  sometimes  be  derived  from  the  discovery 
of  certain  liquids  or  solids  in  the  stomach  and  intestines,  such  as  milk 
or  farinaceous  or  saccharine  articles  of  food  ;  for  it  is  not  at  all  probable 
that  these  substances  should  find  their  way  into  the  stomach  or  intestines 
of  a  child  which  wras  born  dead. 


Robinson  has  made  some  researches  on  the  contents  of  the  fcetal 
stomach  during  uterine  life.  He  finds  that  the  substances  which  naturally 
exist  in  the  stomach  of  a  foetus  before  birth  are  of  an  albuminous  and 
mucous  nature.  His  observations  were  made  on  the  stomachs  of  two 
human  foetuses,  and  on  those  of  the  calf,  lamb,  and  rabbit.  The  con¬ 
clusions  at  which  he  arrived  were  1.  That  the  stomach  of  the  foetus 
during  the  latter  period  of  its  uterine  existence  invariably  contains  a 
peculiar  substance,  differing  from  the  uterine  liquid  (liquor  amnii)  and 
generally  of  a  nutritious  (?)  nature.  2.  That  in  physical  and  chemical 
properties  this  substance  varies  in  different  animals,  being  in  no  two 

XT  fT  y*  sim^  3-  That  in  each  foetal  animal  the  contents  of 
he  stomach  varies  at  different  periods,  in  the  earlier  stages  of  its  develop- 
ent  consisting  chiefly  of  liquor  amnii,  to  which  the  other  peculiar  matters 
are  gradually  added  4.  That  the  liquor  amnii  continues  to  be  swallowed 

of  these  matters0  birth>  an<i  consequently  after  the  formation 

these  matters,  and  their  appearance  in  the  stomach.  5.  That  the 
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non  \  f  f°f  f  ?18  mT  S°  ld  c?nd  nutritious  substance  with  the  liquor  amnii 
constitutes  the  material  submitted  to  the  process  of  chymification  in  the 

ioetal  intestines.  He  considers  the  contents  of  the  alimentary  canal  to 
be  chiefly  derived  from  the  salivary  secretion,  and  that  gastric  juice  is 
not  secreted  until  after  respiration  has  been  established. 


Starch.  In  a  new-born  child  the  presence  of  farinaceous  food  in  the 
contents  ot  the  stomach  may  be  proved  by  microscopic  and  chemical 
tests,  which,  it  positive,  indicate  that  the  child  has  been  fed.  A  portion  of 
the  contents  of  the  stomach  should  be  placed  on  a  glass  slide,  diluted 
w  it h  a  little  water  if  viscid,  and  examined  under  the  microscope,  with 
a  power  of  about  300  diameters.  The  granules  (if  present)  may  then 
be  distinctly  seen,  having  the  shape  peculiar  to  each  variety  of  starch, 
and  not  infrequently  mixed  with  epithelial  scales  derived  from  the  mucous 
membrane.  By  the  addition  of  iodine  water  their  shape  and  size  will  be 
brought  out  by  the  intensely  blue  colour  which  they  acquire. 

Sugar.  In  one  case  which  Taylor  was  required  to  examine,  the 
presence  of  sugar  was  readily  detected  in  the  contents  of  the  stomach 
by  the  application  of  Trommer’s  test.  In  reference  to  the  application 
of  the  sugar  test,  it  must  be  remarked  that  starch  is  easily  convertible 
into  a  sugar  by  a  chemical  action  of  saliva  or  mucus,  so  that  the  test 
may  appear  to  indicate  sugar  in  small  quantity,  when  the  result  may  be 
due  to  the  presence  of  some  converted  starch. 


Milk.  This  liquid  may  be  found  in  the  stomach  of  a  new-born  child, 
and  may  be  identified  microscopically  in  the  fluids  of  the  stomach  by 
the  numerous  and  well-defined  oil  globules  which  it  contains.  It  is  not 
possible  nor  is  it  necessary  to  distinguish  human  from  cow’s  milk  in  these 
circumstances.  When  milk  is  present,  milk  sugar  is  generally  found  in 
the  contents  of  the  stomach  by  the  sugar-test.  The  casein  of  milk  is 
rapidly  coagulated  by  the  gastric  juice,  so  that  the  casein  may  be  found 
in  small  soft  masses  adhering  to  the  lining-membrane  of  the  stomach. 

Epithelial  Scales.  The  epithelial  scales  commonly  found  associated 
with  articles  of  food  in  the  stomach  are  of  various  shapes  and  sizes  ; 
they  are  flat,  oval,  or  rounded,  and  sometimes  polygonal.  They  are 
nucleated,  and  from  their  pavement-like  appearance  they  are  called 
“  tessellated.”  If  such  are  found  clearly  originating  in  the  mouth,  they 
prove  an  act  of  swallowing. 

Besides  the  substances  mentioned,  other  solids  and  fluids,  such  as 
blood  and  meconium  (the  faecal  discharges  of  the  foetus),  may  be  found 
'  in  the  stomach  of  a  new-born  child,  and  a  question  may  arise  whether 
their  presence  indicates  that  the  child  was  fully  born.  It  is  not  impossible 
that  a  child  might  be  fed  and  exert  a  power  of  swallowing  when  its  head 
protruded  from  the  outlet,  and  its  body  was  still  in  the  body  of  the 
mother.  Children  have  been  known  to  exert  a  power  of  sucking  oi 
aspiration  in  these  circumstances,  and  with  this  a  power  of  swallowing 
might  be  exercised.  That  the  starch,  sugar,  or  milk,  etc.,  found  in  the 
stomach  should  have  been  given  to  a  child  when  the  body  was  only  hall 
born,  is  an  improbable  hypothesis.  When  the  substances  found  in  tie 
Stomach  are  not  in  the  form  of  food,  but  are  fluids  connected  with  the 
child  or  the  mother,  the  case  is  different.  These  may  penetrate  into  tin 
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lunffs  or  stomach  during  birth,  either  by  aspiration  or  the  act  of  swallow¬ 
ing  they  thus  indicate  that  the  child  was  living,  but  they  do  not  neces¬ 
sarily  show  that  its  body  was  entirely  in  the  world  when  they  were 

Blood.  An  instance  is  related  by  D  ring  in  which  a  spoonful  of 
coagulated  blood  was  found  in  the  stomach  of  a  new-born  child.  he 
inner  surfaces  of  the  gullet  and  windpipe  were  also  covered  with  blood  . 
During  inferred  from  these  facts  that  the  child  had  been  born  alive  . 
for  the  blood  in  his  opinion  could  have  entered  the  stomach  only  by 
swallowing,  after  the  birth  of  the  child  and  while  it  was  probably  lying 
with  its  face  in  a  pool  of  blood.  Taken  alone,  however,  such  an  inference 
would  not  be  justifiable  from  the  facts  as  stated.  Blood  might  be 
accidentally  drawn  into  the  throat  from  the  discharges  of  the  mother 
during  the*  passage  of  the  child’s  head  through  the  outlet,  and  yet  the 
child  may  not  have  been  born  alive.  The  power  of  swallowing  may  be 
exerted  by  a  child  during  birth  either  before  or  after  the  act  of  breathing. 
This  power  appears  to  be  exerted  even  by  the  foetus  in  utero.  For  tests 
for  blood  vide  Vol.  I,  pp.  396,  et  seq.,  remembering  that  foetal  blood 
contains  a  proportion  of  nucleated  red  corpuscles. 

Meconium.  The  name  meconium  is  applied  to  the  excrementitious 
matter  produced  and  retained  in  the  intestines  during  foetal  life.  It  is  a  J 
mixture  of  bile-coloured  granules  of  epithelium  from  the  mucous  mem¬ 
brane  of  the  intestines,  of  mucous  matters  probably  derived  from  a 
destruction  of  the  epithelial  cells,  and  of  cholesterin  crystals. 

Meconium  is  generally  discharged  from  the  bowels  of  a  child  within 
forty-eight  hours  after  birth,  or  at  the  latest  on  the  third  day.  It  then 
appears  of  the  consistency  of  honey,  of  a  very  dark-green  (almost  black) 
colour,  with  very  little  yellow  colouring-matter  in  it.  It  has  no  dis¬ 
agreeable  odour.  Its  specific  gravity  is  1-148.  It  may  be  found  in  the 
stomach  of  a  new-born  child,  and  a  question  will  thence  arise  whether 
its  presence  there  should  be  taken  as  a  proof  of  entire  live  birth.  It  may 
be  discharged  from  the  child  during  delivery  in  cases  in  which  there  is  a 
difficulty  or  protracted  labour.  In  the  act  of  breathing  it  may  enter 
the  throat  with  other  discharges,  and  thus  be  found  in  the  stomach.  That 
a  breathing  child  can  thus  swallow  meconium  cannot  be  disputed,  but, 
assuming  that  in  the  body  of  a  child  which  has  not  lived  to  breathe,  this 
substance  is  found  in  the  air-passages  and  stomach,  how  is  the  conclusion 
affected  ?  In  the  following  case  Fleischer  was  required  to  examine  the 
body  of  a  new-born  child  which  was  said  to  have  been  born  dead. 

He  found  meconium  in  the  large  intestines  (the  colon  and  rectum),  and  a  greenish- 
>  e  low-coloured  liquid  in  the  cavity  of  the  stomach,  in  the  larvnx,  windpipe,  and 
guHet.  In  the  air-passages  it  was  in  well-marked  quantity.  The  lungs  contained 
no  air  but  possessed  all  the  usual  foetal  characters.  When  cut  into  pieces  and 

tThlT  Wf6YU  th1  ?r.e\Sank-  If  Weared  that  a  woman  ^  ^ent  at 
the  birth  who  observed  that  the  child  did  not  breathe,  but  was  born  dead  It 

vi  as  not  bathed  or  washed,  and  no  air  was  blown  into  its  lungs.  From  the  general 
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As  the  facts  connected  with  the  birth 
to  be  the  only  reasonable  explanation. 


were  well  known,  this  appears 


Meconium  may  be  generally  recognised  by  its  dirty-green  colour  and 
general  appearance,  as  well  as  by  the  absence  of  any  offensive  odour 
which  it  does  not  acquire  until  after  the  third  or  fourth  day  from  birth* 
when  it  becomes  mixed  with  feculent  matter.  In  the  air-passages  it  is 
sometimes  associated  with  vernix  caseosa,  and  hairs  derived  from  the 
skin. 


But  little  need  be  said  of  its  chemical  properties  ;  still,  as  the  detection 
of  stains  of  meconium  on  clothing  may  occasionally  form  a  part  of  the 
medical  e\  iclence,  a  few  observations  are  here  required.  The  stains  which 
it  produces  are  of  a  brownish-green  colour,  very  difficult  to  remove  by 
washing.  They  stiffen  the  fabric,  and  are  usually  slightly  raised  above 
the  surface,  without  always  penetrating  it.  Meconium  forms  with 
water  a  greenish-coloured  liquid  having  an  acid  reaction,  and  a  boiling 
heat  does  not  affect  the  solution.  Nitric  acid,  and  also  sulphuric  acid 
and  sugar,  yield  with  it  the  green  and  red-coloured  compounds  which 
they  produce  with  bile.  Cholesterin  may  be  separated  from  it  by  hot 
ether. 

It  may  be  remarked,  in  reference  to  stains  produced  by  the  faeces 
of  a  child  which  has  survived  birth,  that  until  the  fifth  or  sixth  day 
they  retain  a  dark-green  or  greenish-yellow  colour.  On  the  seventh 
day  after  birth,  they  generally  acquire  a  bright  yellow  colour,  like  that 
of  the  yolk  of  egg  ;  and  this  colour,  if  the  child  is  in  health,  they  will 
retain  during  all  the  time  that  it  is  suckled. 

The  presence  of  stains  of  meconium  on  the  clothing  of  a  child  was 
once  considered,  in  the  absence  of  any  evidence  from  the  lungs,  to  furnish 
sufficient  proof  that  a  child  has  been  born  alive. 


The  body  of  a  child,  completely  dried  or  mummified,  was  found  concealed  in  a 
space  in  the  chimney  of  a  house.  From  the  dry  state  of  the  body  it  had  apparently 
been  there  for  a  considerable  time.  It  had  the  features  of  a  mature  female  child. 
It  was  wrapped  in  linen,  which  was  marked  by  two  kinds  of  stains,  some  of  a  deep- 
green  almost  black  (meconium)  and  others  of  a  reddish-brown  colour  (blood). 
The  internal  organs  had  been  completely  destroyed,  chiefly  by  larvae  of  insects  of 
which  many  of  the  dried  chrysalis  cases  were  found.  The  skin  was  dried  to  a  parch¬ 
ment  condition.  Was  this  child  born  alive  ?  As  the  lungs  were  destroyed  attention 
was  directed  to  the  meconium  stains  on  the  linen  ;  and  it  was  concluded  from  these 
that,  had  the  child  died  before  or  during  labour,  the  greater  part  of  the  meconium 
would  have  been  discharged  before  birth.  Assuming  that  a  quantity  of  it  still 
remained  in  the  bowels,  this  could  not  have  been  discharged  from  them,  as  a  result 
of  vital  contractility  after  death.  Further,  the  portion  of  linen  around  the  nates 
of  the  child  was  not  stained,  hence  there  had  been  no  discharge  post-mortem,  after 
the  dead  body  had  been  placed  in  the  chimney — leading  therefore  to  the  conclusion 
that  the  linen  had  been  stained  by  the  natural  discharge  from  a  child  born  living, 
and  previous  to  the  disposal  of  its  body.  It  was  inferred,  from  the  large  quantity 
of  meconium,  that  it  had  been  discharged  during  a  state  of  severe  suffering  resulting 
from  a  violent  death.  The  opinion  was  given  :  1.  That  this  mummy-child  was 

mature  :  2.  That  it  was  born  alive,  and  that  it  died  from  violence  soon  after  its 
birth  •  and  3.  That  its  death  probably  took  place  about  two  years  before  the  dis- 
coverv  of  the  body.  The  latter  conclusion  was  based  on  entomology,  i.e.,  on  the 
condition  of  the  chrysalis  cases  and  the  larvae  of  the  Musca  camaria  found  in  the 
cavities  of  the  body.  The  facts  were  such  that  a  shorter  period  than  two  years 
wIm  not  account  for  the  state  in  which  the  insects  were  discovered.  Upon  this 
evidence  a  woman  was  tried  before  the  Jura  Court  of  Assizes,  on  a  charge  of  child- 
murder  but  was  acquitted. 


evidence  from  alimentary  canal 
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This  case  is  left  in  the  text  as  it  is  sometimes  quoted  but  there  was 
no  evidence  of  live  birth,  for  the  stains  of  meconium  on  the  linen  mig 
be  accounted  for  irrespective  of  this  theory.  There  was  no  e\  idence  o 
murder,  for  all  the  facts  admitted  of  an  explanation  on  the  assumptio 
that  the  child  had  been  either  still-born  or,  if  born  living  that  it  had  di 
from  natural  causes  soon  after  its  birth,  and  that  its  body  had  been  con¬ 
cealed  in  the  spot  where  it  was  found. 

Foreign  Substances  in  the  Air-passages  and  Stomach.  Maschka  met 
with  the  following  case  : — • 

A  woman  was  secretly  delivered  of  a  child,  which  she  alleged  was  born  dead, 
but  she  did  not  produce  its  body  until  after  the  lapse  of  fourteen  days,  when  it  was 
found  in  such  a  state  of  putrefaction  that  no  satisfactory  evidence  of  live  birth  was 
obtained  from  the  lungs.  These  organs,  as  well  as  the  heart  and  liver  contained 
small  bladders  of  air  from  putrefaction  and  floated  on  water.  On  slight  com¬ 
pression,  the  lungs  sank.  The  air-passages,  gullet,  and  stomach  contained  sand 
and  excrementitious  matter,  which  was  pressed  out  of  them  on  a  section  being  made. 
The  air-passages  were  so  blocked  up  as  to  furnish  a  sufficient  cause  for  the  prev  ention 
of  breathing  and  for  death  from  suffocation.  The  woman,  when  charged  with  the 
murder  of  her  child,  confessed  that  she  was  suddenly  delivered  w  hile  liav  ing,  as 
she  supposed,  an  evacuation — that  she  fainted,  and  that  when  she  recovered,  she 
found  she  had  been  delivered  of  a  child,  wiiich  had  fallen  into  the  privy  and  wras 
dead.  The  medical  evidence  was  in  accordance  with  this  condition  of  the  body. 
Maschka  concluded  that  the  child  had  come  living  into  the  W'orld,  and  had  died 
from  suffocation.  He  drew  this  inference  from  the  discovery  of  excrement  and 
sand  in  the  air-tubes,  lungs,  and  stomach.  He  considered  from  the  appearances, 
that  in  the  aspiratory  effort  to  breathe  (a  living  action)  the  child  had  drawn  these 
substances  into  the  lungs,  and,  further,  that  they  could  have  found  their  way  into 
the  stomach  only  by  the  act  of  swallowing.  These  actions  could  not  have  taken 
place  until  after  birth,  and  in  his  judgment  they  clearly  proved  that  the  child 
had  come  living  from  the  body  of  the  mother. 

In  one  case  a  woman  w^as  suddenly  delivered  of  a  child  while  sitting  over  a 
slop-pail  of  dirty  water.  On  examining  the  body,  it  was  obvious  that  it  had  not 
breathed.  There  was  no  air  in  the  lungs,  but  a  quantity  of  dirty  water  like  that 
in  the  pail  was  found  in  the  stomach.  This  could  have  entered  the  organ  only  by 
the  act  of  swallowing,  and,  in  Ramsbotham’s  opinion,  the  child  had  swallowed  the 
liquid  under  some  foetal  attempts  to  breathe.  The  coroner  who  held  the  inquest 
directed  the  jury  that  the  child  was  born  dead  ;  but  most  phj^siologists  will  con¬ 
sider  that  the  power  of  swallowing  cannot  be  exerted  by  a  dead  child  ;  and  as  its 
body  must  have  been  entirely  delivered  in  order  to  have  fallen  into  the  liquid, 
there  was  proof  that  it  had  been  born  living,  and  that  in  this  instance  it  had  died 
after  it  was  entirely  born,  by  the  prevention  of  the  act  of  breathing. 

The  inference  of  live  birth  in  these  cases  was  based  on  good  physio¬ 
logical  grounds.  The  discovery  of  foreign  substances,  which  from  their 
nature  could  not  have  entered  the  body  during  delivery,  is  a  good  proof 
of  live  birth,  but  we  ought  to  be  well  assured  that  such  substances  could 
not  have  accidentally  found  their  way  into  the  body  after  death.  Thus 
it  might  be  suggested  in  defence  that  they  had  penetrated  into  the 
stomach  and  lungs  as  a  result  of  putrefaction,  if  the  body  was  immersed 
in  hquid.  It  will  be  for  the  examiner  to  determine,  by  a  proper  examina¬ 
tion  at  the  time,  how  far  this  can  explain  the  facts.  The  discovery  of 
excrementitious  matter  in  the  interior  of  the  stomach  and  in  the  sub¬ 
stance  of  the  lungs  was  a  proof  that  the  child  had  exerted  the  acts  of 
swallowing  and  aspiration. 

luu!!t^i°^0fa  ChikVS  S0  Putrefied  as  to  Jay  open  the  stomach  and 

&s  so  that  foreign  matters  can  have  free  access  to  them,  it  would  of 
course  be  impossible  to  base  an  opinion  on  these  conditions. 
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The  condition  of  the  urinary  bladder,  whether  empty  or  full,  is  of 
no  medico-legal  value  ;  it  may  be  emptied  before  birth  or  at  birth. 

Value  of  Evidence  from  the  Alimentary  Canal.  The  discovery  of 
farinaceous  food,  milk,  or  sugar  in  the  stomach  will  furnish  almost  con¬ 
clusive  evidence  of  live  birth,  since  substances  of  this  kind  are  not  found 
naturally  m  this  organ  and  it  is  almost  inconceivable  that  anyone  should 

try  to  feed  a  dead  baby  or  force  food  down  its  throat  without  leaving 
evidence  of  such  an  attempt.  & 

The  presence  of  natural  fluids — such  as  blood,  meconium-  or  the 
eatery  discharge  attending  delivery— in  the  stomach  and  air-passages 
of  a  new-born  child,  does  not  prove  live  birth,  but  merely  indicates 
the  existence  of  some  living  actions  in  the  child  at  or  about  the  time 
of  its  birth.  It  is  otherwise  with  foreign  substances,  which  according 
to  their  source  will  suggest  the  reason  for  their  presence. 


Evidence  of  Live  Birth,  etc.,  from  the  Umbilical  Cord 

The  points  which  should  be  noticed  about  the  cord  in  all  cases 
are  : — 

Pulsations  or  their  absence  during  or  after  the  birth. 

Mummification  of  the  cord. 

The  line  of  separation  at  the  navel. 

The  manner  in  which  it  has  been  severed. 

Whether  and  by  what  it  has  been  tied. 

Its  total  length  if  available. 

Pulsations  in  the  Cord.  Since  these  are  caused  by  the  pulsations 
of  the  foetal  heart,  they  are  certain  evidence  of  live  birth,  and  their 
complete  and  continuous  absence  at  birth  indicates  dead  birth.  Such 
pulsations  can  be  sworn  to  only  by  one  who  was  in  attendance  at  the 
birth,  for  neither  their  presence  nor  their  absence  for  a  few  minutes 
would  leave  the  slightest  trace  that  could  be  discovered  even  by  the 
most  painstaking  autopsy. 

Mummification  of  the  Cord.  In  a  child  that  has  been  born  alive, 
or  has  survived  its  birth  for  a  period  of  from  twelve  to  twenty-four 
hours,  that  portion  of  the  umbilical  cord  which  is  attached  to  the 
abdomen  undergoes  certain  changes  ;  thus  it  dries  and  becomes  slowly 
shrivelled,  and  in  from  three  to  five  days  it  separates  from  the  body 
with  cicatrisation  of  the  wound  of  separation. 

The  cord  does  not  separate  at  the  part  which  is  tied,  but  close  to 
the  abdomen.  It  separates  generally  within  five  days,  by  a  process  of 
sloughing  ;  the  skin  connected  with  the  dead  portion  of  coid  presenting 
a  red  line  arising  from  capillary  congestion.  During  the  separation 
the  umbilical  vessels  are  gradually  closed.  The  obliteration  of  these 
vessels  is  effected  in  a  peculiar  manner.  The  calibre  diminishes  as  a  result 
of  a  concentric  thickening  of  the  coats,  so  that,  while  the  vessel  retains 
its  apparent  size,  its  cavity  is  gradually  blocked  up.  A  quill  would 
represent  the  form  of  the  vessel  in  the  foetal  state,  and  a  stem  of  a 
tobacco-pipe  in  the  obliterated  state.  It  is  only  by  cutting  throng  1 
the  vessel  that  the  degree  of  obliteration  can  be  determined. 

The  state  of  the  umbilical  cord  has  often  furnished  good  evidence  ot 
live  birth,  when  the  other  circumstances  of  the  case  were  inadequate  to 
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furnish  decisive  proof.  In  the  following  instance  it  might  have  been 
suspected,  but  for  the  state  of  the  cord,  that  the  child  had  been  s  i 
born,  and  that  its  lungs  had  been  artificially  inflated. 

In  consequence  of  some  suspicion  respecting  the  cause  of  death,  the  body  of  a 
clnld  had  been  exhumed  soon  after  burial.  It  weighed  nearly  five  pounds,  and 
was  eighteen  inches  long  ;  the  opening  for  the  navel  was  exactly  in -the ' 
the  body.  The  hair  on  the  scalp  was  about  an  inch  in  length,  and  plentiful  , 
nails  reached  to  the  extremities  of  the  fingers  and  toes.  There  was  no  mark  of 
violence  about  it.  The  navel-string  had  separated  by  the  natural  process,  but  h 
skin  around  it  was  not  quite  healed.  The  tendon  of  one  of  the  muscles  of  the  leg 
was  prominent,  and  apparently  contracted  at  the  instep.  rJ  he  left  test  icle  alone  had 
descended  into  the  scrotum— the  right  was  still  in  the  inguinal  canal.  I  his  ren¬ 
dered  it  probable  that  the  child  had  not  quite  reached  maturity.  It  was  by  the 
peculiarity  of  the  instep  that  the  body  of  the  child  was  identified.  In  the  first 
instance  the  body  of  another  child  had  been  brought  from  the  same  burial-ground, 
but  rejected,  from  the  absence  of  this  appearance  of  the  foot  ( cf .  “  Identity,” 
Yol.  I).  On  opening  the  chest,  the  lungs  were  observed  to  be  situated  at  the  back 
part  and  not  filling  the  cavity.  They  weighed  together  861  grains— the  right 
weighing  430,  and  the  left  431  grains.  The  heart,  thymus  gland,  and  lungs  were 
placed  together  in  water,  but  they  immediately  sank.  The  lungs,  when  separated 
from  the  other  organs,  floated,  but  with  a  slight  degree  of  buoyancy.  Indeed, 
this  was  established  by  the  fact  that  they  sank  with  the  heart  and  thymus  attached. 
The  lungs  were  cut  into  twenty-two  pieces  :  three  pieces  from  the  apex  sank  ;  the 
remaining  nineteen  pieces  floated,  and  they  were  not  made  to  sink  by  pressure. 
The  foramen  ovale  was  contracted,  as  well  as  the  ductus  arteriosus,  to  about  one- 
half  of  the  foetal  diameter.  The  bladder  was  perfectly  empty  — the  intestines 
contained  only  mucus. 

The  conclusions  at  the  inquest  were: — 1.  That  the  child  had  been 
born  alive,  and  had  lived  certainly  not  less  than  three  days,  and 
probably  longer.  2.  That-  respiration  during  that  time  had  been  but 
imperfectly  established.  3.  That  in  all  probability  the  child  had 
died  a  natural  death.  The  conclusions  were  well  warranted  by  the 
facts.  Experiments  on  the  lungs  were  not  necessary,  owing  to  the 
state  of  the  umbilical  cord.  It  was  subsequently  proved  that  the  child 
had  lived  eight  days  after  birth. 

It  is  commonly  stated  that  once  such  drying  of  the  cord  has  appeared 
it  cannot  be  removed  by  soaking  in  water,  but  this  is  not  correct. 
1  rolonged  soaking  causes  the  cord  to  swell  up,  but  the  plump  appearance 
of  the  newly  born  cord  is  not  observed. 

It  is  stated  that  if  a  dead-born  child  be  thrown  into  water  the  cord 
undergoes  a  liquefactive  form  of  decomposition  instead  of  mummifica¬ 
tion  ;  this  is  true,  for  the  drying  is  a  purely  physical  change,  which 
cannot  go  on  when  the  cord  is  submerged.  It  follows  that  if  a  child  be 
removed  from  the  water  with  a  mummified  cord  attached  to  it  the 
evidence  is  complete  that  the  child  was  kept  in  a  dry  place  for  a  sufficient 
length  of  time  for  mummification  to  have  taken  place,  though  it  must  not 

be  assumed  that  a  dry  cord  is  any  proof  that  the  child  lived  while  the 
cord  was  drying. 

birth”;  r,"n  °|f  Separation1at  the  Umbilicus.  It  is  stated  that  even  at 
birth  a  reddish  ring  may  be  noted  at  the  insertion  of  the  cord  in  the 
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it  is  possible  to  get  :  when,  therefore,  this  ring  of  inflammation  is 
found  on  a  dead  child,  we  have  definite  proof  of  life  for  at  least  thirty- 
six  hours.  The  cord  actually  falls  off  owing  to  the  changes  in  the  tissues 
at  the  umbilicus  at  some  period  between  the  second  and  the  tenth 
days,  the  fourth,  fifth,  and  sixth  days  accounting  for  a  very  large 
majority  of  the  cases  ;  at  its  fall  it  leaves  a  small  open  wound  which 
heals  in  two  or  three  days’  time.  If  this  wound  or  a  healed  scar  is  found, 
we  have  further  conclusive  proof  of  life  for  a  period  to  be  measured 
by  days,  say  from  four  to  about  twelve. 


The  Manner  of  Severance  of  the  Cord.  This  in  itself  is  not  a  matter 
of  very  great  importance,  as  a  rule,  either  to  the  child  or  to  the  mother, 
but  in  a  medico-legal  inquiry  on  a  dead  child  it  may  suddenly  assume 
the  very  highest  importance  as  a  piece  of  corroborative  evidence  ;  it 
must,  therefore,  be  most  carefully  noted  and  recorded. 

It  is  difficult  to  sever  the  cord  by  simple  tearing,  and  if  it  is  grasped 
in  the  hands  it  is  so  slippery  that  it  can  scarcely  be  twisted,  unless  a 
piece  of  cloth  is  used  with  which  to  hold  it.  This  manipulation  forces 
the  jelly,  of  which  the  bulk  of  its  structure  is  formed,  into  irregular 
heaps,  so  to  speak,  within  the  coverings  of  the  cord  ;  it  might  be 
important  to  notice  this  as  corroborative  of  a  woman’s  statement  that 
she  had  thus  severed  the  cord. 

If  the  cord  is  cleanly  cut  this  would  tend  to  set  aside  the  explanation 
of  the  child  having  accidentally  dropped  from  the  female,  because  in 
such  an  accident  the  cord  should  be  found  ruptured.  The  practitioner 
should  make  a  careful  examination  of  the  divided  ends  of  the  cord  by 
the  aid  of  a  lens,  or  a  rupture  may  be  mistaken  for  a  section  with  a 
sharp  instrument.  Tor  this  purpose  it  should  be  spread  out  on  a  board 
or  floated  in  water.  In  one  case  the  child  fell  from  the  mother,  and  the 
cord  broke  spontaneously.  “  The  torn  ends  were  nearly  as  sharp-edged 


and  flat  as  if  cut.” 

This  case  proves  that  a  careless  or  hasty  examination  of  the  ends 
of  the  cord  may  lead  to  a  serious  mistake. 

If  the  cord  is  ruptured  by  natural  accident,  the  free  ends  are  usually 
irregularly  lacerated,  and  the  rupture  takes  place  either  near  to  the 
placental  or  the  navel  end,  more  commonly  within  a  few  inches  ot  the 
navel.  In  twenty-one  of  the  cases  observed  by  Klein,  it  was  found  to 
have  been  forcibly  torn  out  of  the  abdomen  ;  but  it  may  be  torn  or 
lacerated  at  any  part  of  its  length,  although  the  rupture  is  commonly 
observed  near  to  one  extremity.  Among  the  cases  of  sudden  delivery 
which  occurred  to  Olshausen,  the  cord  was  torn  through  at  three  inches 
from  the  navel  in  one  instance,  and  no  bleeding  followed.  In  two  the 
cord  was  torn  through  its  middle,  and  at  first  there  was  great  bleeding 
hi  three  other  cases  it  was  torn  close  to  the  navel,  and  no  bleeding  had 
occurred.  In  four  instances  the  cord  was  torn  at  five  or  six  inches  from 
the  navel,  and  there  was  no  bleeding,  although  it  remained  untiei 

‘en A  medical  witness  was  once  asked  by  the  judge  whether  a  rupture  of 
t he^co'rd  mhrht  not  lead  to  fatal  bleeding.  The  above  facts  show  that 
a  runture  of  the  cord  is  not  necessarily  fatal,  even  when  the  circum¬ 
stances  are  unfavourable  to  the  child  by  reason  of  the  closeness  of 
rupture  to  the  abdominal  end. 
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evidence  from  umbilical  cord 


Sometimes  the  mark  of  a  previous  cut  may  be  found  on  the  cord 
near  one  of  its  divided  ends— the  first  cut  with  the  scissors  not  having 

effectually  divided  it. 

In  one  case  where  the  body  of  a  child  was  found  in  a  privy,  the  cord  had  been 
ineffectually  cut  in  one  spot  previously  to  its  complete  division  in  another  part. 
The  cord  had  also  been  pulled  out  after  this  cut,  so  as  to  elongate  the  vessels  : 
hence  they  projected  from  one  part  of  the  sheath  at  one  cut  portion,  while  they 
were  retracted  in  the  other.  This  accurate  observation  not  only  showed  that  the 
cord  had  not  been  ruptured  by  the  child  accidentally  falling  lrom  the  mother,  but 
it  served  to  establish  the  identity  of  the  placenta,  which  was  found  concealed  at  a 

distance  from  the  body.  , 

The  body  of  a  child,  which  was  found  in  the  soil  of  a  privy,  was  putrefied,  but 
the  lungs  had  not  undergone  putrefaction.  Both  feet  were  wanting  and  the  bones 
of  the  legs  were  exposed,  owing  to  the  removal  of  the  soft  parts.  There  wrero  no 
marks  of  murderous  violence  on  the  head,  neck  or  upper  part  of  the  body.  About 
six  inches  of  the  navel-string  were  attached  to  the  abdomen,  and  this  had  not  been 
lacerated,  but  sharply  cut  through.  This  observation  was  of  importance,  for  it 
suggested  that  the  woman  had  not  been  accidentally  delivered  while  sitting  in  the 
privy,  or  the  cord  would  have  been  found  lacerated. 


The  main  questions  were  : — Did  this  child  come  into  the  world 
living,  and  was  its  death  attributable  to  violent  or  accidental  causes  ? 
Grains  of  sand  and  particles  of  coal  were  found  upon  the  tongue,  and 
in  the  fauces,  larynx,  windpipe  and  its  ramifications,  as  well  as  in 
the  pharynx  and  gullet,  the  mucous  membrane  in  these  parts  being  of 
a  brownish-red  colour.  The  lungs  were  placed  at  the  back  of  the  chest, 
the  sharp  edges  reclining  on  the  sides  of  the  pericardium  ;  they 
had  a  bluish-brown  colour  behind,  but  they  were  of  a  light  red  writh 
stellated  patches  of  redness  in  front.  The  substance  of  the  organs 
was  not  putrefied,  it  was  elastic  when  pressed  and  crepitated  on  being 
cut.  They  contained  a  moderate  amount  of  blood.  Both  lungs 
floated  on  wrater  entire  and  divided.  The  stomach  contained  an 
offensive  dark-coloured  fluid,  mixed  with  grains  of  sand,  pieces  of 
coal,  and  other  foreign  matters.  The  conclusions  drawn  were  that  this 
child  was  mature,  that  it  had  been  born  alive,  the  navel-string  de¬ 
signedly  cut,  and  its  body  afterwards  thrown  into  the  place  wrhere  it  was 
found,  for  the  purpose  of  concealment.  The  inference  of  the  child 
having  been  born  alive  was  based  on  the  state  of  the  lungs  and  the 
foreign  substances  found  in  the  air-passages.  There  had  also  been 
the  power  of  swallowing,  the  same  substances  having  been  found  in  the 
stomach  For  however  short  a  time,  these  conditions  proved  that  the 
child  had  lived,  and  had  breathed  after  it  was  born.  The  cause  of 
death  w'as  assigned  to  suffocation  and  the  prevention  of  breathing. 

??* 

fully  Wthedf  the  umbi UcS  corThadbeefcut  Tndth  ^  ^  h ad 

on  the  body.  The  cause  of  death  ’  f "d  there  Was  no  mark  of  violence 

those  attentions  required  by  End  the  absence  of 

The  girl  was  .found  guilty  of  causTnethe rWl  cT  “f?  «*genital  debility. 

attention  and  negligence.^  The  cuttfne  of  tho  l  ofber  chlld  by  imprudence,  in- 
untrue.  b  cutting  of  the  cord  suggested  that  her  tale  was 
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The  length  varies  from  some  six  or  eight  inches  up  to  as  much  as 
five  feet,  but  average  figures  should  not  be  regarded  when  the  facts  of  a 
case  are  ascertainable. 

Evidence  of  Live  Birth  from  the  Appearance  of  the  Skin 

I  he  skin  of  a  new-born  child  is  of  a  bright  red  colour,  and  is  covered 
with  a  greasy  material  known  as  vernix  caseosa.  This  observation  is 
in  itself  of  no  importance,  except  that  the  vernix  caseosa  is  readily  re¬ 
moved  by  washing,  and  its  presence  or  absence  may  be  a  point  corroborat  ing 
or  negativing  a  statement  that  the  child  had  or  had  not  been  washed. 

Evidence  of  Live  Birth  from  the  Mode  of  Birth 

It  has  been  suggested  that  when  a  child  is  born  by  the  feet,  and 
.there  are  full  marks  of  respiration  in  the  lungs,  the  mode  of  birth  will 
at  once  establish  that  the  body  must  have  been  entirely  in  the  world 
in  order  that  the  breathing  should  have  taken  place.  Herapath  met 
with  an  instance  of  this  kind.  It  is  assumed  that  the  head  in  these 
circumstances  is  born  instantaneously,  and  that  the  child  cannot  breathe 
until  the  head  is  released  from  the  outlet.  Before  such  a  conclusion 
can  be  drawn  there  should  be  clear  evidence  that  the  child  was  actually 
born  by  the  feet  such  as  the  absence  of  a  birth  tumour  on  the  head 
and  the  different  shape  of  the  head  which  does  not  have  the  elongated 
appearance  found  in  head  presentations. 

If  a  child  be  born  by  any  presentation  other  than  a  head  presentation, 
the  chances  of  being  born  dead  are  very  materially  increased. 

It  is  possible  that  a  woman  might  confess  or  allege  that  a  child  was 
born  feet  or  buttocks  first  (or  there  might,  in  a  civil  case,  be  the  evidence 
of  the  accoucheur).  In  such  a  case  as  this,  it  would  have  to  be  admitted 
that  the  child  had  been  born  alive  if  every  piece  of  both  lungs  floated  in 
performing  the  hydrostatic  test.  For  vagitus  vaginalis  would  not 
produce  this  result,  and  if  once  the  mouth  is  outside  when  the  head 
comes  last,  the  rest  of  the  head  follows  at  once  without  delay. 


CHAPTER  X 


INFANTICIDE 


Infanticide  Act,  1938.  The  unsatisfactory  state  of  the  English  law  of 
infanticide  referred  to  in  some  former  editions  was  dealt  with  by  the  Infan¬ 
ticide  Act,  1922.  That  statute  has  been  repealed  and  re-enacted,  with 
amendments,  by  the  Infanticide  Act,  1938,  which  provides  that  where  a 
woman,  by  any  wilful  act  or  omission,  causes  the  death  of  her  child, 
being  a  child  under  the  age  of  twelve  months,  but  at  the  time  of  such 
act  or  omission  the  balance  of  her  mind  was  disturbed  by  reason  of  her 
not  having  fully  recovered  from  the  effect  of  giving  birth  to  the  child,  or 
by  reason  of  the  effect  of  lactation  consequent  upon  the  birth  of  the 
child,  then,  notwithstanding  that  the  circumstances  were  such  that 
but  for  the  said  Act,  the  offence  would  have  amounted  to  murder, 
she  shall  be  guilty  of  the  felony  of  infanticide,  and  shall  be  punishable 
as  for  manslaughter.  If,  in  such  circumstances,  the  mother  of  the 
child  is  tried  for  murder,  the  jury  may  return  a  verdict  of  manslaughter, 
or  of  “  guilty  but  insane,”  or  of  concealment  of  birth,  pursuant  to°s.  60 
of  the  Offences  against  the  Person  Act,  1861,  except  that  for  the  purpose 
of  the  pi o\  iso  to  that  section  a  child  shall  be  deemed  to  have  recently 
been  born  if  it  had  been  born  within  twelve  months  before  its  deatli. 


Legal  Presumption  and  Burden  of  Proof.  It  is  well  known  that 
many  children  come  into  the  world  dead,  and  that  others  die  from 
various  causes  either  during  or  soon  after  birth.  In  the  latter  the 
signs  of  their  having  lived  are  frequently  indefinite.  Hence,  in  order 
to  provide  against  the  possibility  of  wrong  convictions,  the  law  pre¬ 
sumes  that  every  new-born  child  found  dead  was  born  dead  until  the 
contrary  is  proved.  The  onus  of  proof  that  a  living  child  has  been 
killed  is  thus  thrown  on  the  prosecution;  and  no  evidence  imputing 
homicide  can  be  received,  unless  it  is  first  made  certain,  by  medical 

vmher/aCt!u  thai^  th<?  Chlld  survived  its  birth,  and  was  legally  a  livino- 
cnld  when  the  alleged  violence  was  perpetrated  upon  it  Hence  on 
these  occasions  there  is  a  most  difficult  dutv  V  -nence  on 

evidence  is  ^  medical 

child  ;  but  it  must  be  rrbLind  that  I0’'  °f  T  5°^  °f  the 
of  the  crime,  although  the  entire  body  of  the  child^t 
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lor  it  may  have  been  destroyed  by  burning,  or  disposed  of  otherwise  ; 
and  a  medical  witness  may  have  only  a  few  calcined  bones  to  examine’. 
In  these  cases  of  the  non-production  of  the  body,  adequate  legal  evidence 
of  the  homicide  would,  however,  be  required  ;  and  this  evidence  must 
be  such  as  would  fully  establish  a  matter  of  fact  before  a  jury. 

The  subject  of  infanticide1  has  received  much  attention  from 
medical  jurists  by  reason  of  the  facility  with  which  the  crime  may  be 
committed.  The  reports  of  inquests  show  that  many  infants  die  in 
circumstances  of  great  suspicion.  One  of  the  strongest  motives  for 
destroying  the  infant  appears  to  be  the  desire  to  avoid  the  disgrace  of 
having  an  illegitimate  child.  As  a  rule  the  crime  is  attempted  only 
where  pregnancy  has  been  concealed,  and  where  delivery  is  effected  in 
secret.  If  the  child  has  been  killed  secretly,  the  earliest  opportunity 
is  taken  to  dispose  of  the  body.  When  the  dead  body  of  the  child  is 
hidden  on  the  premises,  discovery  generally  takes  place.  In  several 
instances  the  mothers  of  newly  born  dead  children  have  been  brought 
before  the  coroner’s  court.  There  has  been  considerable  reluctance  on 
the  part  of  a  coroner’s  jury  to  return  a  verdict  of  wilful  murder. 


Infant  Life  Preservation  Act,  1929.  By  this  Act  any  person  who, 
with  intent  to  destroy  the  life  of  a  child  capable  of  being  born  alive,  by 
any  wilful  act  causes  a  child  to  die  before  it  has  an  existence  independent 
of  its  mother  is  guilty  of  the  felony  of  child  destruction,  provided  that 
it  is  proved  that  the  act  which  caused  the  death  of  the  child  was  not  done 
in  good  faith  for  the  purpose  only  of  preserving  the  life  of  the  mother. 


Evidence  in  Infanticide.  In  giving  evidence  at  a  coroner’s  inquest, 
as  much  care  should  be  taken  by  a  medical  practitioner  as  if  he  were 
giving  it  before  a  judge  at  the  assizes.  In  practice,  when  the  mother 
of  the  deceased  child  gives  evidence  every  possible  allowance  is  made  in 
view  of  the  state  of  her  mind.  A  medical  witness  must  learn  to  practise 
making  accurate  observations  of  conditions  ot  minor  importance,  such 
as  wdiether  the  body  is  washed  or  not,  the  method  of  severing  the  cord, 
the  presence  of  scratches,  nail  marks,  tiny  punctured  wounds,  etc.,  etc 
Such  details  may  easily  escape  observation,  but  unless  they  are  noticed 
and  reduced  to  waiting  in  the  notes  of  the  medical  witness,  it  would  be 
Well  for  him  to  keep  silent  about  them. 


Notification  of  Births.  By  the  Public  Health  Act,  1936,  s.  203,  the 
medical  practitioner  or  midwife  wffio  is  present  at  a  confinement  is  required 
to  notify  the  local  medical  officer  of  health  of  the  fact  that  a  living  or 
still-born  child  has  been  delivered  of  a  particular  woman  By  the  Births 
and  Deaths  Registration  Act,  1926,  the  birth  of  every  stdl-born  child  must 
he  registered  by  the  registrar  in  a  register  of  still-births  containing  the 
heads8  of  information  prescribed  in  the  First  Schedule  to  the  c^ 

*1938  provide  for  the  registration  with  and  inspection  by  the  local  super- 
i  See  paper  by  J.  C.  M.  Matheson  in  the  Medico  Legal  Review,  1941,  p.  13a. 
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Health  4ct  1036  s.  193).  Any  person  who  keeps  a  maternity  or  nursing 

hof  without  licence  or  registration  is  liable  to  be  fined  50*.,  or,  in  the 
case  of  a  second  or  subsequent  offence,  to  imprisonment  up  to  three 

Adoption  of  Children.  Until  the  passing  of  the  Adoption  of  Children 
\ct  1926.  the  law  of  England  did  not  recognise  the  adoption  of  children. 
It  is  now  possible,  on  conditions  laid  down  in  the  Act,  to  obtain  an 
adoption  order  of  the  court  for  the  adoption  by  the  applicant  of  a  child 
under  the  age  of  twenty-one,  provided  such  child  has  not  been  married. 


NATURAL  CAUSES  OF  DEATH  AT  OR  BEFORE  BIRTH 

These  will  be  considered  in  the  following  order  : — - 
Statistics  of  children  born  dead. 

Absence  of  skilled  assistance. 

Immaturity  or  debility. 

Malformations  incompatible  with  life. 

Spasm  of  the  larynx. 

Diseases  acquired  in  utero. 

Diseases  of  the  placenta. 


Proportion  of  Children  Born  Dead 

On  any  individual  case  of  infanticide  this  can  have  but  little  influence 
as  evidence  ;  the  figures  themselves  are,  however,  of  considerable  interest  . 

It  is  well  known  that  of  children  born  in  ordinary  circumstances,  a 
great  number  die  from  natural  causes  either  before  or  during  birth,  or 
soon  after. 

Like  the  infant  mortality  rate  as  a  whole,  the  still-birth  rate  and  the 
neo-natal  mortality  rate  vary  considerably  from  country  to  country,  but 
they  are  always  highest  among  the  less  fortunate  sections  of  the  commu¬ 
nity.  The  likelihood  of  still-birth  or  neo-natal  death  is  greater  in  a  first 
than  in  a  subsequent  pregnancy,  and  in  cases  where  the  mother  is 
unattended  and  unaided  at  her  confinement.  These  facts  should  be 
borne  in  mind  when  we  are  estimating  the  probability  of  the  cause  of 
death  being  natural.  In  most  cases  of  alleged  child  murder  the  woman 
is  primiparous  and  the  child  is  illegitimate. 

The  chief  causes  of  death  in  still-born  infants  and  of  neo-natal  death 
are  indicated  in  the  following  tables,  which  are  based  on  the  careful  study 
of  more  than  a  thousand  cases  by  a  pathologist  with  exceptional  experi¬ 
ence  in  this  type  of  investigation1: — 


table  1 


Condition 

Full  Time 

Premature 

Total 

Per  cent 

Asphyxia 

Intracranial  Haemorrhage 
Developmental  Defects 

Infections 

Miscellaneous 

Not  ascertained.  . 

94 

68 

23 

11 

10 

12 

68 

37 

65 

3 

11 

33 

162 

105 

88 

14 

21 

45 

37-2 

24- 1 

20-2 

3- 2 

4- 8 

10-3 

1  Maogregor,  Agnes  R„  Brit.  Mod.  Bull.,  Vol.  4,  No.  3,  1946. 
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TABLE  2 

Causes  ob’  454  Neo-natal  Deaths  (within  the  First  Week 


after  Birth 


Condition 

Full  Time 

Premature 

Total 

Per  cent 

Intracranial  Haemorrhage 

29 

133 

1G2 

Asphyxia 

14 

67 

81 

1 

Infection 

20 

42 

62 

13-5 

Developmental  Defects 

37 

21 

58 

1 2-8 

Prematurity  only 

_ 

50 

50 

1 1  0 

Miscellaneous 

16 

22 

38 

8-6 

Not  ascertained.  . 

3 

— 

3 

6-6 

An  important  feature  of  this  investigation  was  the  demonstration 
of  the  important  part  which  infection  plays  as  a  cause  of  neo-natal 
death.  Although  only  3*2  per  cent,  of  still  births  could  be  attributed 
to  infection,  the  figure  rises  to  13- 5  per  cent,  for  deaths  occurring  during 
the  first  week  of  life,  and  to  the  very  high  proportion  of  78  per  cent,  for 
those  deaths  occurring  between  the  end  of  the  first  week  and  the  end 
of  the  first  month  of  life.  In  the  great  majority  of  cases,  the  infection 
is  of  the  respiratory  system,  and,  particularly  in  those  which  prove  fatal 
within  the  first  fewr  days,  there  is  commonly  associated  a  history  of 
difficulty  at  birth,  with  the  possibility  of  partial  asphyxia  and  the 
inhalation  of  amniotic  fluid.  In  many  of  these  cases  the  death  is  sudden, 
with  no  preceding  clinical  picture  of  pneumonia  such  as  might  be 
expected  in  the  older  child  or  in  the  adult,  and  this  must  be  borne  in 
mind,  not  only  with  reference  to  suspected  infanticide  cases,  but  in  all 
cases  involving  the  sudden,  unexpected  death  of  young  infants. 

The  figures  given  above  also  demonstrate  the  great  importance  of 
prematurity  as  a  factor  in  causing  neo-natal  death. 

The  underlying  condition  responsible  for  intrauterine  death  of  the 
foetus  are  indicated  in  the  following  table  of  the  causes  of  still  birth  in 
Scotland  for  the  year  1939. 1  (No  figures  are  published  for  England 
and  Wales.) 


Difficult  labour  : 
Torsion  of  cord 
Prolapse  of  cord 
Malpresentation 
Pelvic  deformity 
Prolonged  labour 
uterine  inertia 
Injury  at  birth 
Other  specified  causes 
111 -defined  : 

Asphyxia  • 

Total 


Birth 

Pre-existing  at  Birth 

Per 

Per 

No. 

cent. 

No. 

cent. 

Foetal  deformity  .  . 

529 

13-8 

95 

2-5 

Antepartum  haemorrhage  : 

.  .  185 

4-8 

Placenta  praevia 

150 

3-9 

.  .  285 

7-4 

Accidental  haemorrhage 

258 

6-7 

64 

1-7 

Antepartum  haemorr- 

and 

hage  (not  defined)  .  . 

87 

2-3 

188 

4-9 

Toxaemia  .  . 

342 

8-9 

72 

1-9 

Chronic  disease  of  mother 

83 

2  2 

236 

6-2 

Ill  defined  : 

Debility  .  . 

69 

1-8 

.  .  341 

8-9 

Atelectasis 

24 

0-6 

Macerated  foetus 

175 

4-6 

.  .  1,466 

38-3 

Prematurity 

286 

7-5 

Unknown  .  . 

363 

9-5 

Total 

2,366 
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FCETAL  DEATH  FROM  NATURAL  CAUSES 

In  every  case  of  child  murder  and  of  infanticide  death  is  presumed  to 
have  taken  place  from  some  such  cause  as  is  indicated  above,  unless  an 
the  contrary  appears  from  the  evidence  This  throws  tire  onus  of 
proof  entirely  on  the  prosecution.  Many  children  die  before  performing 
the  act  of  respiration  ;  and  thus  a  large  number  come  into  the  world  dead 
or  still-born.  The  proportion  of  still-born  among  legitimate  children,  as 
it  is  derived  from  statistical  tables  extending  over  a  series  of  years,  and 
embracing  no  fewer  than  eight  millions  of  births,  varies  from  one  in 
eighteen  to  one  in  twenty  of  all  births.1 2 

Should  breathing  be  established  by  the  protrusion  of  the  child’s 
head  from  the  outlet  during  the  birth  of  the  body,  the  possibility  of 
death  from  natural  causes  is  considerably  diminished.  Nevertheless,  a 
child  may  breathe  and  die.  Many  years  ago  Hunter  wrote  :  “We 
frequently  see  children  born  who,  from  circumstances  in  their  constitution 
or  in  the  nature  of  the  labour,  are  but  barely  alive,  and  after  breathing 
a  minute  or  two,  or  an  hour  or  two,  die  in  spite  of  all  our  attention. 
And  why  may  not  this  misfortune  happen  to  a  woman  who  is  brought 
to  bed  by  herself  ?  ”  In  the  present  day  a  charge  of  child  murder  or 
of  infanticide  is  rarely  brought,  except  where  there  are  the  obvious 
marks  of  severe  and  mortal  injuries  on  the  body  of  the  child. 


Absence  of  Skilled  Assistance 

In  such  criminal  cases  as  are  here  being  considered,  i.e.,  those  in 
which  there  can  arise  or  has  arisen  a  doubt  whether  the  child  was  born 
alive,  the  absence  of  skilled  assistance  is  a  common  occurrence.  Skilled 
assistance  might  and  probably  would  prevent  the  following  conditions 
from  occurring  : — 

(a)  Prolonged  Labour.  For  the  actual  causes  of  this  a  text-book  of 
obstetrics  should  be  consulted  ;  a  child  that  is  slightly  feeble  and  delicate 
is  very  likely  to  die  from  this  cause.  If  this  be  alleged,  its  occurrence 
may  be  corroborated  if  a  sanguinolent  or  serous  tumour  (called  cephal- 
hcematoma,  or  caput  succedaneum,  vide  p.  195)  is  found  on  the  head  of  a 
child,  and  the  head  itself  is  deformed  or  elongated  ;  internally,  if  the  vessel 
of  the  brain  be  in  a  congested  state  the  existence  of  deformity  in  the 
pelvis  of  the  woman  might  corroborate  this  view  ;  but  in  primiparous 
women  (among  whom  charges  of  child  murder  chiefly  lie)  with  well- 
formed  pelves,  delivery  is  frequently  protracted.  It  is  presumed  that 
there  are  no  marks  of  violence  on  the  body  of  the  child,  excepting  those 
which  may  have  reasonably  arisen  from  accident  in  attempts  at  self¬ 
delivery. 

In  the  following  case  a  large  child  obstructed  labour. 


A  foetus  had  the  following  measurements  :  total  length,  23?  inches  •  circum¬ 
ference  of  neck,  10  inches  ;  circumference  round  shoulders,  20  inches  ■  circum 
ference  round  chest,  161  inches  and  circumference  round  pelvis  at  crest,  16*  inches 
I  he  foetus  weighed  30  pounds  4  ounces.  The  patient,  a  cowman’s  wife  three 
years  ago  gave  birth  to  a  child  weighing  18  pounds.  The  labour  was  difficult  but 

ZdihSt  unuSuallJr  IonS;  no  ‘foments  were  used,  no  chloroform  was  given 
and  there  was  no  injury  to  maternal  parts.  The  child  died  during  delivery  Tffi! 
mother  believed  herself  to  have  been  pregnant  exactly  eleven  months.- 


1  Brit,  and  For.  Med.  Rev.,  No.  7.  p.  235 

2  Lancet.  May  25th.  1904. 
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(/>)  Hasty  Parturition.  In  cases  such  as  that  in  which  a  woman, 
under  the  impression  that  she  was  about  to  have  a  motion,  sat  over  a 
large  water-jug  and  was  delivered  of  a  child,  it  is  proper  to  make  allowance 
for  a  mistake  which  may  be  compatible  with  innocence.  A  woman  is 
often  unable  to  distinguish  the  sense  of  fulness,  produced  by  the  descent 
of  a  child,  from  the  feeling  which  leads  her  to  suppose  that  she  is  about  to 
have  an  evacuation  ;  and  thus  it  is  dangerous,  when  a  labour  has  advanced, 
to  allow  her  to  yield  to  this  feeling,  for  the  child  may  be  suddenly  born. 
Two  cases  of  this  description  are  reported,  where  there  could  not  be  the 
slightest  suspicion  of  criminality. 

In  one  case  (a  primipara)  the  child  was  born  in  these  circumstances, 
but  its  life  was  saved  ;  if  there  had  been  no  convenience  other  than  a 
privy,  the  child  would  have  died.  In  the  second  case  (although  one  of 
third  pregnancy)  the  woman  was  completely  deceived  by  her  sensations. 

This  alleged  mistaken  sensation  forms  a  frequent  and  specious  defence 
on  charges  of  child  murder  or  of  infanticide.  A  medical  witness  knows 
that  an  accident  which  occurs  to  women  in  circumstances  without  sus¬ 
picion,  may  also  occur  in  suspicious  circumstances  without  necessarily 
implying  guilt. 


A  new-born  child  recovered  after  it  had  remained  four  hours  in  a  drain-pipe 
connected  with  a  cesspool  which  received  the  soil  of  privies.  A  girl  was  charged 
with  attempted  child  murder.  She  had  been  recently  delivered.  She  stated  that 
she  had  been  to  the  privy  for  a  natural  purpose,  and  was  there  suddenly  delivered. 
A  full-term  infant  was  found  in  the  large  drain-pipe  between  the  privy  and  the 
cesspool.  It  was  alive,  and  was  restored  by  a  warm  bath  and  other  means.  There 
was  no  mark  of  violence  ;  the  cord  had  been  ruptured  as  by  a  fall  ;  and  there  was 
nothing  to  show  an  attempt  at  murder.  The  appearances  presented  by  the  body 
of  the  child  were  consistent  with  the  girl’s  statements.  The  preservation  of  its 
life  was  remarkable.  The  first  part  of  the  drain -pipe  was  wide  enough  to  admit 
the  body,  which  lodged  at  the  lower  part,  near  a  bend.  It  was  thus  saved  from 
falling  into  the  cesspool.  The  drain-pipe  contained  air  and  no  sewer  gases— hence 
the  child  could  breathe,  and  before  removal  it  was  heard  to  cry. 

In  a  case  reported  by  Wharrie,  the  child  fell  from  the  mother  while  she  was 
sitting  over  a  large  jug  containing  water,  and  from  the  state  of  the  lungs  it  was 
evident  that  there  had  been  no  respiration.  The  cord  was  found  tied.  As  the 
child  was  removed  from  the  vessel  dead,  the  ligature  must  have  been  applied  alter 

death,  and  the  body  replaced  in  the  jug. 

Drowning  may  be  the  result  of  accident  from  sudden  delivery.  A  woman  n 
an  advanced  state  of  pregnancy,  while  sitting  on  a  chamber- vessel,  was  sudden  y 
delivered.  The  child  fell  into  the  fluids  in  the  vessel,  and  before  assistance  could 
be  rendered  it  was  dead.  A  woman  who  had  already  had  two  illegitimate  chi  dren, 
delivered  herself  of  a  third,  and  alleged  that  it  was  still-born.  I  he  body  of  the 
fhild  was  of  average  size.  The  head  and  face  were  much  congested,  and  there 
w‘ts  slight  oozing  of  bloody  fluid  from  the  nostrils.  The  eyelids  were  discolourec  ; 
re  hpf were  segparated,  swollen,  and  livid;  the  chest  was  arched  The  nave - 
Srin/had  been  cut  but  not  tied,  and  there  was  a  slight  oozing  of  blood  from  it. 
Clungshad  aU  the  usual  fetal  characters  ;  they  sank  in  water  -hen  cut  into 

:r ld  fr"m  preven,km 

of  breathing  at  its  birth,  owing  to  the  lack  of  proper  attent.on. 

There  is  no 

prevention  of  res^atlon^Such  ea’ses  artfalways  open  to  the  suggestion 
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that  they  arose  from  accident ;  and  a  woman  charged  with  child  murder 
or  infanticide  is  entitled  to  have  the  full  benefit  of  any  doubt.  T 
instructive  cases  are  reported  by  Carson,  which  show  that  alone  and 
unassisted,  the  mother  of  an  illegitimate  child  may  be  placed  m  cncum- 
stances  of  the  greatest  suspicion,  although  innocent  of  any  attempt  to 
destroy  the  life  of  her  child. 

An  inquest  was  held  on  the  body  of  a  newly  born  child  which  had  been  born 
during  an  effort  to  defalcate.  The  cause  of  death  was  suffocation  by  faeces  and 
urine,  and  yet  the  hydrostatic  test  showed  that  the  lungs  were  completely  inflated. 
The  woman  was  forty-two,  a  multipara  ;  her  youngest  child  was  eight  years  old. 

In  this  connexion  the  question  arises  whether  a  woman  can  be 
delivered  without  being  conscious  of  it.  The  signs  of  delivery  may  be 
discovered  by  a  practitioner  ;  the  offspring  may  also  be  found.  She 
may  admit  the  fact  of  her  delivery,  but  allege  that  she  was  totally  un¬ 
conscious  of  it.  This  plea  is  occasionally  raised  in  infanticide  cases  ; 
and  as  the  possibility  of  the  occurrence  may  be  questioned,  the  practitioner 
must  be  provided  with  a  knowledge  of  those  facts  which  medico-legal 
writers  have  accumulated  respecting  it.  There  is  no  doubt  that  a  woman 
may  be  delivered  unconsciously  during  profound  sleep,  or  while  labouring 
under  coma,  apoplexy,  asphyxia,  or  syncope  ;  or  if  suffering  from  the 
effects  of  narcotic  poisons,  anaesthetics,  or  intoxicating  liquors.  It  is  said 
also,  that  delivery  has  taken  place  spontaneously  while  a  woman  was  in 
the  act  of  dying.  This,  however,  has  no  bearing  on  the  present  question. 
It  is  in  those  cases  where  a  woman,  after  her  recovery,  pleads  uncon¬ 
sciousness  of  delivery,  that  medical  practitioners  are  chiefly  consulted. 
Besides  the  causes  enumerated,  hysteria,  when  accompanied  with  loss  of 
sense  and  motion,  has  been  mentioned  as  a  state  in  which  parturition  is 
liable  to  occur  unconsciously.  There  need  be  no  surprise  if  delivery 
takes  place  in  such  circumstances,  inasmuch  as  the  contract  ile  power  of  the 
uterus  is  altogether  independent  of  volition  ;  but,  unless  the  morbid 
states  already  mentioned  are  accompanied  bv  the  most  profound  lethargy 
and  entire  loss  of  sensation,  it  can  rarely  happen  that  the  contractions  of 
the  uterus,  in  its  efforts  to  expel  the  child,  should  not  at  once  rouse  a 
woman  into  consciousness.  We  ought  particularly  to  expect  this  in 
p  rump  arse.  Parturition  in  some  women,  however,  especially  when 
the  pelvis  is  wide  and  the  child  small,  may  take  place  with  rapidity  and 
ease  and  almost  without  pain. 

When  a  woman  has  frequently  borne  children,  delivery  sometimes 
takes  place  without  effort,  and  without  any  consciousness  on  her  part 
On  other  occasions  a  woman  may  lie  in  a  state  of  torpor  or  stupor  or 
suffer  from  eclamptic  convulsions,  and  have  no  recollection  of  her  delivery 
A  woman  may  be  delivered  during  eclamptic  convulsions,  which  might 
have  attacked  her  before  labour  set  in  ;  and  after  delivery,  but  before 
complete  recovery,  she  might  become  maniacal,  during  which  interval 
she  might  have  killed  or  injured  her  child ;  or  the  child  might  have  been 

udtiTwh’  al!  “Cldel!tal  miury  m>ght  have  occurred  to  it.  She  would 
vitn  truth  assert  her  entire  ignorance  of  it. 

when  she  had  no  recollection  of  the  bin  1.  ,  ‘  for  ten  or  twelve  hours 

Vith  l  she  suffered  no  Tahr  or  uneas^.’  ClrCUmStances  “™*««d  there- 
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Profound  lethargy  occasionally 
of  delivery. 


makes  its  appearance  about  the  time 


A  woman  remained  in  a  state  of  sleep  for  three  days,  and  was  delivered  while 
this  unconscious  condition  :  on  awakening,  she  had  no  recollection  of  having 
suffered  any  pain  during  delivery.  The  mother  of  several  children,  on  one  occasion, 
\*as  unconsciously  delivered  during  sleep.  In  another  case  labour  commenced 
ancl  progressed  m  a  woman  to  the  second  stage  during  sleep. 


The  results  obtained  by  the  use  of  anaesthetics  show  that  the  expulsive 
effoits  of  the  uterus  are  as  energetic  in  the  unconscious  as  in  the 
conscious  state.  It  may  appear  extraordinary,  however,  that  a  primi- 
parous  woman,  unless  rendered  unconscious  by  narcotic  substances, 
should  be  delivered  without  suffering  pain  ;  nevertheless,  a  case  of  this 
kind  is  recorded. 


I  lie  woman  s  age  was  twenty-one  ;  she  had  been  in  labour  about  six  hours  ; 
she  complained  of  no  pain,  and  the  child  was  born  without  effort  or  consciousness. 
The  child  was  healthy  but  small,  weighing  rather  more  than  four  pounds.  A 
healthy  young  woman,  married  about  ten  months,  and  expecting  her  confinement, 
was  seized  with  some  pains  in  the  lumbar  region.  On  examination,  the  os  uteri 
was  found  to  be  three-fourths  dilated.  As  the  pains  showed  no  signs  of  returning, 
her  physician  left  her.  He  was  suddenly  called  to  her  in  about  six  hours,  and  then 
found  that  the  head  of  the  child  had  been  wholly  expelled  during  the  profound  sleep 
of  the  mother.  In  a  moment  the  body  was  delivered,  and  the  placenta  followed  it, 
the  uterus  contracting  with  scarcely  any  pain.  The  patient  said  she  had  dreamed 
something  was  the  matter  with  her,  and  awoke  with  a  fright,  probably  at  the 
instant  that  the  head  was  expelled. 


Notwithstanding  these  cases,  it  is  in  the  highest  degree  improbable 
that  any  primiparous  woman  would  be  delivered  during  ordinary  sleej ? 
without  being  aroused  and  brought  to  a  sense  of  her  condition ;  perhaps 
she  would  be  aroused  by  a  desire  to  relieve  her  bowels.  Before  accepting 
any  such  account,  a  statement  of  all  the  facts  should  be  obtained  from 
the  woman  herself.  After  an  accident  of  this  kind  a  woman  cannot  be 
ignorant  of  her  own  delivery  (unless  she  faints,  which  is  not  uncommon). 
Many  a  woman  who  has  raised  this  defence  in  cases  of  child  murder  or 
infanticide  has  alleged  that  she  was  unconscious  of  her  pregnancy,  and 
thus  has  attempted  to  excuse  herself  for  not  having  prepared  the  articles 
necessary  for  childbirth.  It  is  possible  that  a  woman,  especially  one 
who  is  pregnant  for  the  first  time,  may  not  be  aware  of  her  pregnancy  in 
the  early  stage,  but  it  is  rare  for  one  to  advance  to  the  full  term  without 
being  conscious  of  it.  Women  who  have  borne  children,  however,  have 
sometimes  taken  medical  advice,  and,  although  nearly  at  full  term, 
they  have  not  been  conscious  of  their  condition.  In  most  cases  it  may  be 
assumed  that  a  pregnant  woman  must  have  some  reason  to  suspect  hei 
condition  ;  and  if  only  a  suspicion  existed  in  the  mind  of  one  who  did  not 
contemplate  the  destruction  of  her  offspring,  assuredly  there  would  be 
many  circumstances  forthcoming  which  would  at  once  establish  hei 
innocence.  If  this  remark  applies  to  married  women,  it  applies  with  still 
greater  force  to  those  who  are  unmarried,  since  the  fact  of  illicit  connexion 
and  the  fear  of  its  consequences  must  render  them  peculiarly  sensible  ol 
all  those  changes  which  take  place  in  the  female  system  during  pregnane.' . 

(c)  Suffocation  from  clothes,  and  by  Urine,  Faeces,  Blood  Liquor 
amnii,  Mucus,  etc.  An  infant  is  easily  destroyed  by  suffocation, 
the  mouth  and  nostrils  are  kept  covered  for  a  few  minutes,  by  the  fa 
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without  con- 
)•  A 


being  closely  wrapped  in  clothes,  asphyxia  may  occur  witho 
vulsions  or  any  other  marked  symptoms  (Yol.  I,  Asphyxia 
suspicion  of  murder  may  arise  in  such  cases  ;  but  the  absence  of  marks 
of  violence,  with  an  explanation  of  the  circumstances,  will  rarely  allow 
the  case  to  be  carried  beyond  an  inquest. 

The  simple  pressure  of  the  clothes  or  absence  of  air  is  not  likely  to 
leave  any  marked  traces  externally  ;  but  internally  there  may  be  evidence 
of  asphyxia. 

If  the  other  substances  mentioned  have  caused  suffocation  in  a  living 
child,  they  will  be  found  in  the  nose,  mouth,  lungs,  or  stomach  (vide 
Yol.  I,  pp  521,  et  seq .)  ;  their  presence  is  suggestive  of  live  birth,  and 
conclusive  of  life  during  birth,  with  efforts  at  respiration  ;  their  absence 
by  no  means  negatives  this  form  of  death.  Obstruction  of  the  air- 
passages  by  mucus  and  other  matters  is  a  frequent  cause  of  death  in  new¬ 
born  children.  Among  twenty-seven  children  dying  in  labour,  or  shortly 
after  birth,  eleven  died  as  a  result  of  obstruction  of  the  air-passages  with 
such  matters.  Eight  were  born  dead,  and  of  those  which  were  alive  at 
birth  none  survived  the  first  day.  In  ten  of  the  cases  the  obstruction 
was  produced  by  a  greenish  or  greenish-brown  slimy  mass  (meconium 
and  mucus)  filling  the  larynx  and  windpipe.  In  two  of  the  cases,  in  which 
the  child  died  during  delivery,  air  was  found  in  the  lungs,  and  in  only  one 
of  these  had  the  air  been  derived  from  the  act  of  respiration  during  birth. 

Braxton  Hicks  has  shown  that  a  child  may  be  born  living  without 
breathing,  simply  owing  to  the  spasm  of  the  larynx  and  retraction  of 
the  tongue  ( vide  infra,  p.  176). 

Many  children  are  born  in  similar  circumstances  when  no  assistance 
is  available.  Cases  of  this  kind,  however,  rarely  give  rise  to  charges  of 
child  murder  or  of  infanticide,  as  no  air  is  found  in  the  lungs,  and  there 
are  no  marks  of  violence  on  the  body.  A  child  might  be  killed  during 
delivery  by  pressure  applied  to  the  chest,  which  might  not  produce 
any  indication  of  violence.  If  the  child  had  not  breathed,  there  would 
be  nothing  to  show  the  cause  of  death  ;  but  if  air  had  entered  the  lungs, 
then  the  usual  appearances  would  be  found  in  these  organs.  In  dealing 
with  a  case  of  this  kind,  it  should  be  remembered  that  a  child  with  its 
head  born,  but  detained  in  the  outlet  by  the  size  of  its  shoulders,  might 
die  from  pressure  exerted  on  the  chest  by  the  vagina.  It  might  have 
breathed,  but  be  born  dead  with  the  marks  of  suffocation  about  it. 

Another  condition  which  may  accidentally  cause  the  death  of  a 
new-born  child  during  delivery  is  where  the  membranes  (or  caul)  are 
carried  forward  over  the  head  and  face,  and  the  act  of  breathing  is  thereby 
mechanically  prevented.  If  no  assistance  is  at  hand,  the  child,  although 


born  living,  will  die  soon  after  birth 


in  consequence  of  the  prevention  of 


iZZth"’  \{i  When  the,  dfad  b0dy  is  found’  the  membranes  are  no 
gcr  there,  the  cause  of  the  prevention  of  respiration  would  not  be 

apparent  file  child,  although  born  living,  would  probably  be  pronounced 

around  itsTeZ™  Z  •  ?“  deIivery  of  a  child  with  a  mask  or  caul 
around  its  head  is  not  an  infrequent  occurrence. 

to  it,  cauMvas1  sh  n  j  ply  *  n  ot^  removed^  s! ! '  t  '  !*'?  th°Se  who  had  access 

The  lungs  contained  no  air.  There  was  ooiw  t**  could  not  be  set  up. 

body,  but  no  mark  of  violence.  ^ 
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^on  ‘  t  t,  he  cause  of  death  was  thG  prevention  of  respiration  by  omis- 

n  ?  di  that  which  was  necessary.  As  the  medical  evidence  showed  that  the 
child  had  not  breathed,  the  coroner  decided  that  it  had  never  had  any  (legal) 
existence,  and  that  there  was  no  ground  for  further  investigation  *  ; 


A  pi  imiparous  female  may  be  ignorant  of  the  necessity  for  removing 
the  membranes  ;  and  thus  the  child  may  be  suffocated  without  her 
having  been  intentionally  accessory  to  its  death.  In  such  cases,  however, 
there  would  be  no  marks  of  violence  on  the  body,  or,  if  present,  they 
would  be  of  such  a  nat  ure  and  in  such  a  situation  as  to  be  readily  explicable. 


A  case  has  been  reported  in  which  a  child  was  left  in  its  complete  membranes 
for  45  minutes  and  yet  survived  by  means  of  artificial  respiration.1 


(d)  Prolapse  of  the  Cord.  This  is  by  no  means  uncommon  as  a 
cause  of  death.  The  cord  is  liable  to  be  compressed  by  the  foetal  head 
and  the  interference  with  the  circulation  of  oxygenated  blood  leads 
to  a  condition  of  asphyxia  in  the  foetus.  Unless  the  birth  is  rapid  foetal 
death  must  occur.  It  is  not  probable  that  there  will  be  any  evidence  of 
its  having  occurred,  but  as  it  may  have  caused  vagitus  uterinus  or 
vaginalis,  it  is  possible  that  by  finding  vernix  caseosa  or  liquor  amnii 
in  the  mouth  and  lungs  its  occurrence  may  be  suggested  ;  in  breech 
presentations  the  cord  is  very  liable  to  be  compressed  in  the  absence  of 
skilled  assistance. 


(e)  Strangulation  by  the  Cord.  The  cord  may  be  twisted  firmly 
round  the  neck,  and  it  has  no  doubt  caused  death  in  many  instances, 
even  with  skilled  assistance.  The  cord  is  so  soft  that  usually  no  abrasion 
of  the  skin  is  caused  by  it,  though  the  actual  indentation  of  the  tissues 
may  be  apparent  :  still,  even  these  may  be  absent,-  and  if  the  accident 
is  alleged  it  cannot  be  proved  that  it  did  not  occur,  though  evidences  of 
other  violence  may  show  that  it  was  an  unnecessary  accessory  to  death. 

Pressure  on  the  navel  string  during  parturition  produces  asphyxia 
in  the  foetus,  and  careful  examination  will  usually  show  Tardieu’s 
ecchymotic  spots  on  the  surface  of  the  pleura,  the  thymus  gland,  the 
heart  and  pericardium. 

There  is  a  singular  cause  of  death  in  reference  to  the  umbilical  cord 
which  must  here  be  noticed.  Cases  have  been  reported  from  time  to 
time  in  which  an  actual  knot  has  been  found  in  the  cord.  For  such  a 
knot  to  occur  the  body  of  the  child  in  its  movements  in  utero  must  have 
passed  through  a  loop  of  the  cord,  forming  a  knot,  w  hich  may  be  tightened 
by  its  further  movements,  or  remain  loose  until  delivery  ;  the  foetus 
thereby  unconsciously  commits  suicide  by  compressing  the  vessels  and 
arresting  all  circulation  between  it  and  the  placenta.  The  foetus  may 
perish  before  birth,  or  it  may  die  from  the  compression  naturally  produced 
by  a  protracted  labour.  Such  an  accident  may  occur  by  the  foetus 
passing  through  a  loop  while  its  head  is  passing  through  the  mouth  of 
the  uterus,  so  as  to  form  a  knot  at  the  very  moment  when  the  body 
passes  into  the  world.  Whether  the  child  had  breathed  effectively  or 
not,  it  might  die  by  fatal  compression  of  the  cord  before  its »  birth  was 
completed.  The  cause  of  death  would  always  be  apparent  if  the  cord 
could  be  obtained  for  examination.  The  cord  may  be  the  means  o 
producing  other  marks  of  injury  on  the  body  of  the  foetus  tn  utero  which, 

1  1910,  1,  p.  1289. 
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produced  by  a  tightly  constricted  cord,  but  such  an  occurrence  must  be 
extremely  rare. 

(f)  Hemorrhage  from  the  Cord.  In  precipitate  labour  the  cord 
may  be  torn,  and  it  is  usually  assumed  that  such  tearing  will  prevent 
haemorrhage,  but  as  to  the  truth  of  such  assumption  the  evidence  seems 
to  be  inconclusive.  It  may,  however,  be  severed  in  other  ways,  either 
by  accident  or  deliberately  by  the  mother,  and  she  may  be  unable  to 
tie  it  herself;  it  is  thus  possible  for  a  fatal  bleeding  to  take  place  if 
skilled  assistance  be  not  at  hand,  and  several  such  cases  are  recorded. 

Bleeding  from  the  cord  has  been  observed  to  take  place  at  various 
periods  after  birth,  and  has  led  to  the  death  of  the  child.  Death  from 
bleeding  may  be  commonly  recognised  by  the  blanched  appearance  of 
the  body  and  a  want  of  blood  in  the  internal  organs.  There  are  several 
cases  on  record  in  which  the  cord  was  ruptured  close  to  the  abdomen 
without  causing  the  death  of  the  child.  Bleeding  is  more  likely  to  prove 
fatal  when  the  cord  is  divided  by  a  sharp  instrument  than  when  it  is 
lacerated  ;  and  its  dangerous  effects  on  a  child  are  likely  to  be  great  in 
proportion  as  the  division  is  made  near  to  the  navel.  It  has  been  described 
as  a  case  of  infanticide  by  omission,  when  a  self-delivered  woman  neglects 
to  apply  a  ligature  to  the  cord  in  these  circumstances  ;  because  it  is  said, 
she  ought  to  know  the  necessity  for  this  in  order  to  prevent  the  child 
from  dying  from  haemorrhage.  Such  a  view  assumes  not  only  malice  on 
the  part  of  the  accused,  but  also  that  in  the  midst  of  her  distress  and 
pain  she  must  necessarily  possess  the  knowledge  and  bodily  capacity 
of  an  accoucheur — a  doctrine  wholly  repugnant  to  the  common  feelings 
of  humanity.  This  question  was,  however,  raised  in  the  case  of  JR.  v. 
Dash.  There  was  no  doubt  that  the  child  had  breathed,  and  that  its 
death  had  been  caused  by  bleeding  from  the  lacerated  umbilical  cord. 
The  medical  witness  admitted  that  the  cord  might  have  been  torn 
through  by  the  mere  weight  of  the  child  during  labour  ;  and  the  jury 
acquitted  the  accused  mother  on  the  ground  that  she  might  have  been 
ignorant  of  the  necessity  for  tying  the  cord  or  might  not  have  had  the 
power  to  tie  it.  The  cord,  especially  when  short,  may  become  accidentally 
ruptured  during  delivery. 

A  child  was  born  alive  after  a  strong  pain  ;  and  on  examination  it  was  found 
that  the  cord  was  tom  through  at  about  an  inch  from  the  abdomen.  The  cord 
was  only  four  inches  and  a  quarter  in  length.  In  another  case  there  was  no  rupture 

but  great  pain  caused  to  the  woman  during  delivery  ;  and  the  cord  was  onlv  five 
inches  long.  J 

Bleeding  from  the  vessels  of  the  navel-string  may  prove  fatal  several 
days  after  birth,  even  when  a  child  has  been  properly  attended  to  and 
the  navel-string  has  separated  by  the  natural  process.* 

(3)  The  Effects  of  Abnormal  Presentations,  Placenta  Prmvia  or 
Premature  Separation  of  the  Placenta.  Without  skilled  assistance  such 
conditions  are  very  likely  to  prove  fatal  to  both  mother  and  child. 

Immaturity  or  Debility 

A  child  may  be  born  either  prematurely  or  at  the  full  period  and 
not  survive  its  birth,  owing  to  a  natural  feebleness.  Thl  Ss  very 
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commonly  observed  among  immature  children.  Such  children  may 
continue  in  existence  for  several  hours,  breathing  freely,  and  may  then 
die  from  mere  weakness.  These  cases  may  be  recognised  by  the 
immature  condition  of  the  body  and  the  general  want  of  development. 

riiere  will  also  be  the  negative  evidence  of  no  other  possible  cause 
of  death.  The  importance  of  prematurity  as  a  contributory  or  sole  cause 
of  neo-natal  death  has  already  been  stressed. 


Malformations  Incompatible  with  Life 

These  are  very  numerous,  and  should  be  divided  into  those  which  are 
incompatible  with  life  for  more  than  a  few  minutes  or  hours,  and  those 
which,  unless  removed  by  surgical  aid,  will  prove  fatal  after  the  lapse  of 
a  few  days  or  longer. 

To  the  former  class  belong  acephalous  and  anencephalous  monsters, 
extroversion  of  the  heart,  and  certain  abnormalities  of  the  main  blood 
vessels  ;  to  the  latter  belong  imperforate  anus,  constriction  of  oesophagus 
or  duodenum  or  obliteration  of  part  of  the  alimentary  canal.  The  cases 

are  too  numerous  to  need  references,  but  there  can  be  no  difficulty  in 
determining  whether  they  are  such  as  to  account  for  death.  There  is 
no  liberty  to  destroy  monstrous  births  ;  and  the  presence  of  marks  of 
violence  in  such  cases  should  be  regarded  with  suspicion.  It  is  the 
more  necessary  to  make  this  statement,  as  there  is  an  idea  among  the 
vulgar  that  it  is  not  illegal  to  destroy  a  monstrous  birth. 

The  only  case  on  this  point  is  that  of  two  women  who  were  tried  at 
the  York  Assizes  early  in  the  last  century  for  drowning  a  child  born  with 
some  malformation  of  the  head,  in  consequence  of  which  it  was  probable 
that  it  could  not  survive  many  hours.  There  was  no  concealment  on 
the  part  of  the  accused,  who  were  not  aware  of  the  illegality  of  the  act. 
The  fact  that  the  offspring  is  not  likely  to  live  more  than  a  few  hours 
does  not  justify  premature  destruction. 


Spasm  of  the  Larynx 

Strong  and  healthy  children  may  die  from  non-inflation  of  the  lungs. 
They  are  born  alive,  and  on  coming  into  the  world  make  attempts  at 
inspiration,  but,  as  Braxton  Hicks  has  pointed  out,  owing  to  spasm  of 
the  larynx  and  retraction  of  the  tongue,  the  air  is  unable  to  enter  the 
lungs.  ‘  The  child  dies,  and  as  no  air  is  found  in  the  lungs,  the  child  is 
wrongly  pronounced  to  have  been  born  dead.  A  careful  inspection  of 
the  fauces  may  show  the  presence  of  mucus  or  meconium,  or  a  condition 
of  the  epiglottis  which  may  account  for  non-respiration. 


Diseases  Acquired  in  Utero 

The  discovery  of  any  of  the  foetal  organs  in  a  morbid  condition 
amounts  to  nothing  unless  the  disease  has  advanced  to  a  degree  which 
would  be  sufficient  to  account  for  the  child’s  death.  There  are,  dou )  - 
less,  many  obscure  affections,  particularly  of  the  brain  which  are  liable 
to  destroy  the  life  of  a  child  without  leaving  any  well-marked  changes 
in  the  dead  body.  Apoplexy  and  asphyxia  are  the  usual  causes  of 
death  among  new-born  children,  the  latter  the  more  commorn  Probably 
diseases  of  the  lungs  are  of  the  greatest  importance  in  a  medico-legal 
point  of  view  ;  because,  by  directly  affecting  the  organs  of  respiration 
they  render  it  impossible  for  a  child  to  live,  or  to  survive  its  birth  for  a 
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long  period.  The  diseases  in  the  foetal  state  are  principally  hepatisation 
ancf  syphilis  of  the  lungs— the  existence  of  which  it  is  not  difficult  to 
discover  They  render  the  lungs  heavier  than  water,  and  pievc 
them  from  acquiring  that  buoyancy  which  in  a  healthy  state  they  are 
known  to  possess.  It  is  not  common  to  find  the  lungs  diseased  throu 
out _ a  portion  may  be  sufficiently  healthy  to  allow  of  a  partial  perfor¬ 
mance  of  respiration.  .  ,  ,.  ,  , 

Reference  must  also  be  made  to  erythroblastosis  foetalis,  due  to 

Rh-factor  incompatibility  between  mother  and  foetus,  as  a  cause  of 
still-birth  and  neo-natal  death.  Unexplained  haemorrhages  in  the  lung, 
or  into  the  suprarenal  glands  or  into  one  or  other  of  the  body  cavities 
may  also  be  responsible  for  death. 

In  addition  to  diseases,  thus  leaving  traces  in  the  internal  organs, 
it  must  not  be  forgotten  that  any  of  the  acute  specific  fevers  in  the 
mother  will  almost  certainly  lead  to  the  expulsion  of  the  contents  of  the 
uterus,  as  will  maternal  syphilis,  chronic  renal  disease,  toxaemias  of 
pregnancy,  etc.  If  the  mother’s  attack  be  at  all  severe,  the  child  is 
nearly  sure  to  be  born  dead  from  a  toxaemia  of  its  blood,  or  sometimes 
even  from  an  actual  and  definite  invasion  of  the  child  by  the  microbes 
of  the  disease  with  definite  skin  eruption.  Small-pox  and  scarlet  fever 
rashes  have  been  thus  definitely  seen  on  a  new-born  child. 

Disease  of  the  Placenta 

The  changes  found  in  the  placenta  which  may  be  assumed  to  have 
caused  the  death  of  the  foetus  are  as  follows1: — 

Retroplacental  haemorrhage,  or  hsematoma,  as  evidenced  by  clots 
of  various  age,  or  by  the  depressions  on  the  maternal  surface  caused 
by  them. 

Intraplacental  haemorrhages. 

Extensive  white  infarction. 

Extensive  red  infarction,  found  almost  always  in  association  either 
with  retroplacental  haemorrhage  or  toxaemia  of  pregnancy,  or  both. 

Syphilitic  changes  in  the  villi. 

An  unusually  small  placenta. 

Absence  of  one  artery  from  the  umbilical  cord  associated  with 
absence  of  the  corresponding  hypogastric  artery  of  the  foetus. 

Some  of  these  changes  are  sufficient  to  kill  the  foetus  by  their  direct 
action,  e.g.,  retroplacental  haematoma  ;  others,  such  as  syphilitic  changes 
in  the  villi  or  red  infarction,  are  indicative  of  other  lethal  conditions.  ° 

The  changes  in  the  placenta  attributable  to  syphilis  are  by  no  means 
easy  to  detect.  Naked-eye  examination  reveals ‘no  specific  change  and 
the  principal  histological  changes  are  as  follows 

(1)  A  uniform  increase  in  the  size  of  the  villi,  resulting  in  their  being 
more  crowded  together  than  normally  and  implying  a  corresponding 
reduction  in  the  size  of  the  intervillous  spaces.  This  change  is1  due  to 
an  increase  in  the  amount  and  density  of  the  stroma,  the  collagen  fibres 
emg  more  numerous  and  the  cells  more  abundant  and  closely  packed. 

A  grea%  diminished  vascularity  of  the  villi.  The  blood  vessels 

a^dZ  yTtSent  ,i  W,;eA‘  PreZ  the'V  are  diminishedTu  nZbe 

and  size.  The  walls  of  the  vessels,  when  present,  are  not  altered. 

1  Holland,  Report  No.  7,  Ministry  of  Health,  1922,  p.  106. 
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These  changes  sometimes  affect  the  whole  placenta  uniformly,  and 
sometimes  only  partially.  The  villi  coming  from  one  or  more  main 
chorionic  stems  may  be  affected,  whilst  others  escape,  healthy  and 
changed  villi  being  seen  side  by  side  in  the  same  section.  It  is  obviously 
absurd  to  diagnose  syphilis  from  the  discovery  in  a  section  of  a  few 
isolated  large,  dense,  avascular  villi.  Furthermore,  it  is  obvious  that 
little  assistance  may  be  obtained  from  one  section  ;  either  one  very 
large  section  or  several  small  sections  must  be  used. 

The  only  absolute  proof  of  syphilis  in  the  placenta  is  the  demonstration 
of  spirochaetes. 


WHETHER  OR  NOT  THE  CHILD  WAS  BORN  DEAD 

The  answer  to  this  question  will  depend  upon  four  factors,  viz.  : — 
The  period  of  development  to  which  it  has  reached. 

The  presence  of  ante-partum  rigor  mortis. 

The  presence  of  ante-partum  decomposition. 

The  absence  of  evidence  of  live  birth. 

Any  one  of  the  first  three  factors  may  give  positive  evidence  ;  the 
fourth  is  of  doubtful  value. 


Stage  of  Maturity 

One  of  the  first  questions  which  a  medical  witness  has  to  consider  in 
a  case  of  alleged  child  murder  or  infanticide  is  that  which  relates  to  the 
age  or  probable  degree  of  maturity  to  which  the  deceased  child  may 
have  attained  in  utero.  The  reason  for  making  this  inquiry  is,  that  the 
chances  of  natural  death,  at  or  before  birth,  in  all  new-born  children  are 
great  in  proportion  to  their  immaturity  ;  and  that,  assuming  them  to 
have  survived  birth,  the  signs  of  respiration  are  usually  obscure.  The 
greater  number  of  children  who  are  the  subjects  of  these  investigations 
have  reached  the  eighth  or  ninth  month  of  gestation  ;  yet  charges  of 
murder  or  infanticide  might  be  extended  to  the  wilful  destruction  of 
children  at  the  seventh  month  or  under,  provided  there  is  clear  evidence 


of  life  after  birth. 

In  order  that  a  child  may  become  the  subject  of  a  charge  of  murder 
or  of  infanticide,  the  law  of  England  does  not  require  that  it  should  be 
born  viable ,  i.e.,  with  a  capacity  for  continued  life.  A  child  may  be  born 
alive  at  the  sixth  or  seventh  month  ;  but  because  it  is  much  less  likely  to 
survive  than  one  born  at  the  eighth  or  ninth  month,  this  is  not  a  ground 
of  exculpation  for  any  person  who  wilfully  destroys  it.  The  real  ques¬ 
tion  does  not  refer  to  the  period  of  gestation  at  which  a  child  may  be 
born,  but  to  the  fact  of  its  being  living  and  entirely  born  at  the  time  when 
it  was  destroyed.  The  meaning  of  the  term  viability,  as  applied  to  new¬ 
born  children,  has  been  elsewhere  considered  (“  Shortened  Gestation”  and 
“  Live  Birth,”  pp.  33  and  136,  et  seq.).  It  means  simply  the  ability  to 
continue  life.  The  crime  of  child  murder  or  infanticide  implies  the 
destruction  of  a  new-born  child  “  born  living,”  whatever  may  be  its  state 
of  development,  shape,  strength,  or  capacity  to  live.  Child  murder  or  in¬ 
fanticide  is  therefore  ent  irely  independent  of  the  question  of  viability,  and 
yet  a  medical  witness  is  sometimes  asked— Was  the  child  viable  This 
question  is  put  in  order  to  show  how  far  the  strength  of  the  child  would 
enable  it  to  resist  the  violence  suffered. 
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Children  cannot  be  destroyed  with  impunity  merely  because  they 
happen  to  have  been  born  under  the  seventh  month,  neither  can  c 
be  assumed  to  have  been  born  dead,  and  an  mquiry  in  o  ic  cails 
death  dispensed  with,  unless  it  can  be  medically  established  that  it  < 

Dassed  the  seventh  month  of  gestation.  ...  i 

As  to  children  born  at  the  fourth  or  fifth  month  of  gestation,  a  charge 
of  concealment  of  birtli  may  arise.  In  these  circumstances  it  is  not 
necessary  to  prove  that  it  was  born  living.  At  the  same  time,  as  such 
births  at  the  fourth  and  fifth  months  are  always  the  result  of  aboition 
either  from  natural  or  criminal  causes,  the  charge  is  generally  merged 
in  the  criminal  offence  of  procuring  abortion.  Here,  again,  it  is  not 
required  to  prove  by  medical  evidence  that  the  aborted  foetus  was  In  ing 
when  expelled  from  the  womb.  In  nearly  all  cases  of  child  murder 
or  of  infanticide,  it  will  be  found  that  the  child  has  passed  the  seventh 
month  of  utero-gestation. 


Ante-partum  Rigor  Mortis 

This  condition  has  been  recorded  by  several  observers,  and  has  even 
been  used  as  a  test  of  degree  of  maturity.  The  following  report  shows 
that  it  is  not  so  very  infrequent,  but  is  probably  overlooked.  Its  occur¬ 
rence  proves  that  the  child  was  born  dead. 


Rigor  mortis  in  the  foetus  in  utero  was  the  cause  of  difficult  labour.  The  patient 
was  a  primipara,  aged  thirty-seven  ;  the  os  was  fully  dilated  but  no  advance  of 
the  head  had  taken  place  for  several  hours.  On  applying  forceps  considerable 
resistance  was  experienced.  Progress  was  slow  until  after  securing  extension,  the 
head  came  down  well.  There  was  further  difficulty  in  extracting  the  body,  which 
gave  the  impression  of  being  much  too  large  for  the  maternal  passages.  The 
foetus,  in  fact  was  not  large,  but  rather  under  the  average.  The  difficulty  had  arisen 
at  the  various  stages  :  first,  the  normal  flexion  had  not  taken  place,  and  at  a  later 
stage  the  stiffness  of  the  neck  had  prevented  extension,  and  the  lateral  flexion  of 
the  body  had  been  interfered  with  owing  to  the  same  cause.  Rigor  mortis  was  well 
developed  all  over  the  body,  the  arms  and  legs  being  stiff  and  in  the  flexed  position. 
On  balancing  the  child’s  body  on  one  hand  its  back  kept  almost  straight  and  the 
legs  in  the  same  flexed  position,  the  heels  not  dropping  below  the  nates.  Owing 
to  the  forcible  flexion  of  the  neck  the  head  moved  upon  the  trunk  like  a  hinge 
joint.  At  the  moment  of  applying  pressure  with  the  forceps  there  was  a  crunching 
noise  quite  audible,  sounding  as  if  one  were  breaking  a  bone. 

For  further  references,  vide  Vol.  I.,  “  Rigor  Mortis.” 


Signs  of  Putrefaction  in  Utero 

T  The  phenomena  of  putrefaction  in  air  have  been  elsewhere  described 
(Vol.  I.,  pp.  197,  etseq.)  ;  but  the  changes  which  ensue  when  a  child  dies 
and  is  retained  within  the  uterus  may  be  briefly  adverted  to,  because 
they  may  sometimes  form  a  subject  for  judicial  inquiry.  According  to 
Deyergie,  when  a  child  dies  in  utero,  putrefaction  takes  place  as  rapidly 
as  in  the  open  air,  but  this  is  incorrect. 


In  an  advanced  state  of  uterine  putrefaction  (intra-uterine  macera¬ 
tion),  the  body  of  the  child  is  so  flaccid  that  when  placed  on  a  table  it 
becomes  almost  flattened  by  the  mere  gravitation  of  its  parts.  The 

exnoid  °L\  reddriS,h-bro+wll  c°lour— not  green,  as  in  a  putrefied  body 
exposed  to  air.  The  cuticle  covering  the  feet  and  hands  is  white  and 

sometimes  raised  in  blisters,  filled  with  a  reddish-coloured  serum  •  the 
bones  are  movable,  and  readily  detached,  from  the  soft  parts.  In  the 
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opinion  ot  Devergie,  the  principal  difference  between  uterine  and  atmo¬ 
spheric  putrefaction  m  the  body  of  a  new-born  child,  is  seen  in  the 
colour  assumed  by  the  skin  ;  but  it  must  be  remembered  that,  should 
the  child  remain  exposed  to  the  air  after  its  expulsion,  the  skin  may 
acquire  the  colour  observed  in  cases  of  atmospheric  putrefaction  There 
is  also  an  easily  recognisable  (once  it  has  been  experienced)  smell  about 
mtra-uterine  decomposition,  quite  peculiar  and  pathognomonic  ;  it  is 
rather  a  sickly  than  pungent  smell  of  decomposition.  The  changes 
which  have  just  been  described  are  such  as  we  may  expect  to  find  when 
a  chdd  has  been  retained  in  the  womb  eight  or  ten  days  after  its  death. 
When  it  has  remained  for  some  weeks  in  the  uterine  cavity,  the  bodv 
has  occasionally  been  found  in  an  adipocerous  state,  or  even  encrusted 
with  phosphate  of  calcium.  If  in  any  case  we  are  able  to  state  distinctly 
that  the  body  of  a  child  has  undergone  uterine  and  not  atmospheric 
putrefaction,  it  is  clear  that  it  could  not  have  come  into  the  world  alive, 
and  no  question  of  murder  could  arise.  In  ordinary  putrefaction  in 
air,  a  child  may  have  been  really  brought  into  the  world  living,  and  the 
process  may  have  destroyed  every  proof  of  that  fact. 

Where  a  child  has  died  in  utero  twenty-four  hours  before  it  was  born  ; 
and  is  examined  soon  afterwards,  there  will  be  no  marks  of  putrefaction 
about  it,  unless  the  membranes  have  been  ruptured,  and  the  appearances 
will  closely  resemble  those  met  with  in  the  body  of  a  child  that  has 
been  born  alive,  and  died  without  breathing  ;  or  of  one  that  may  have 
died  in  the  act  of  birth.  It  will  be  impossible  to  say,  in  such  a  case, 
whether  the  child  came  into  the  world  living  or  dead.  The  dead  foetus 
retained  in  utero ,  with  the  membranes  unruptured,  undergoes  one  of 
three  changes — maceration,  putrefaction,  or  mummification.  The  first 
is  the  most  common  condition,  but  the  changes  differ  from  those  which 
take  place  in  the  body  when  exposed  to  air.  Putrefaction,  in  its  com¬ 
mon  signification,  is  rarely  met  with. 

After  a  child  is  born  and  death  takes  place  and  the  body  is  exposed 
to  the  air,  changes  of  putrefaction  elsewhere  described  ( vide  Vol.  I, 
pp.  197,  etseq.)  take  place  similar  to  those  which  take  place  in  the  dead 
body  of  an  adult.  The  body  of  a  child  cools  more  rapidly  than  that  of 
an  adult,  and  putrefies,  cxteris  paribus ,  also  more  rapidly,  and  inasmuch 
as  new-born  babies  are  frequently  thrown  into  water,  cesspools,  etc., 
attention  should  be  drawn  to  those  agencies,  as  they  have  an  effect 
upon  decomposition. 

But,  because  of  the  absence  of  bacteria  from  the  respiratory  and 
alimentary  passages  of  an  infant  who  has  not  breathed  or  fed,  decom¬ 
position  is  often  very  much  delayed,  and  the  occurrence  of  mummi¬ 
fication  is  favoured,  especially  when  the  body  is  kept  in  a  box  or  drawer, 
or  elsewhere  if  the  atmosphere  is  warm  and  dry. 

Read  states  that  he  met  with  a  case  of  desquamation  of  the  cuticle 
in  a  living  new-born  child.  The  woman  was  prematurely  confined,  in 
consequence  of  an  accident.  The  hands  and  feet  of  the  child  when  boin 
were  denuded  of  cuticle,  which  hung  from  them  in  shreds.  The  child 
was  apparently  at  the  eighth  month,  and  lived  twenty-four  hours. 
This,  at  any  rate,  shows  that  desquamation  of  the  cuticle  in  a  new-born 
child  is  not  always  a  sign  that  it  has  been  dead  for  a  considerable  length 

1  A  mer.  Jour.  Med.  Sc.,  October,  1861,  p.  583. 
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WAS  THE  CHILD  BORN  ALIVE  OR  DEAD? 

of  time  All  the  other  signs  indicative  of  putrefaction  would,  in  such 
a  case,  be  absent,  and  from  this  fact  a  medical  witness  would  be  able  to 

draw  a  clear  distinction.  ,  .  ,  •  j  • 

In  certain  cases,  where  the  body  of  a  child  has  been  long  buried  n 
the  earth,  the  bones  only  may  be  producible.  The  question  that  would 
be  likely  to  arise  here  would  be  Whether  the  bones  were  those  of  a 
new-born  child  or  of  one  that  had  survived  its  birth  for  some  weeks  or 
months.  There  will  be  no  difficulty  in  coming  to  a  conclusion  on  the 
question  (see  Vol.  I,  “  Age  ”),  and  the  answer  may  at  once  put  an  end 
to  the  charge  of  infanticide. 


Negative  Evidence  from  Absence  of  Breathing,  etc. 

When  negative  results  are  given  by  the  tests  already  described  for 
live  birth,  the  value  of  such  negative  evidence  is  small.  But  there  are 
certain  generalisations  which  may  usefully  be  stated  here,  viz. 

1.  That  a  child  may  be  born  alive  and  be  criminally  destroyed  before 
it  has  breathed. 

2.  That  there  may  be  no  certain  medical  signs  by  which  a  child  which 
has  not  breathed  can  be  proved  to  have  been  living  when  it  was  subjected 
to  violence. 

3.  That  a  new'-born  child  may  be  destroyed  accidentally  or  purposely 
by  the  prevention  of  respiration  during  delivery. 

4.  That  a  child  may  breathe  before,  during,  or  after  birth,  but  the 
hydrostatic  test  will  not  enable  us  to  say  with  any  degree  of  certainty,  at 
which  of  these  periods  the  act  of  respiration  was  performed. 

5.  That  the  proof  of  respiration  shows  that  the  child  has  breathed ,  not 
that  it  has  been  born  alive. 


6.  That  by  taking  together  the  colour,  volume,  consistency,  appear¬ 
ance  of  developed  air-cells,  absolute  weight,  and  buoyancy  of  the  lungs, 
we  may  be  able  to  state  whether  the  child  has  or  has  not  breathed,  but 
this  docimasia  pulmonum  does  not  always  enable  us  to  determine  with 
certainty  whether  a  child  has  been  born  living  or  dead,  or  has  died  a 
violent  death. 

7.  That  if  the  lungs  are  fully  and  perfectly  distended  with  air  by  the 
act  of  breathing,  this  affords  a  strong  presumption  that  the  child  has  been 
born  alive,  since  breathing  during  birth  is  in  general  only  partial  and 
imperfect. 

8.  That  when  lungs  have  undergone  perfect  respiration,  the  air  cannot 

be  expelled  by  compression  of  the  divided  parts,  so  as  to  cause  them  to 
sink. 


9.  That  the  lungs  of  children  that  have  lived  after  birth  may  sink  in 
water  owing  to  their  not  having  received  air,  or  to  their  being  in  a  diseased 
condition,  but  such  a  result  is  no  proof  that  the  child  was  born  dead  for  a 
child  may  live  for  a  time  when  only  a  portion  of  the  lung  has  received  air. 

horn^i  theiunfS :  0f  ch?dr?n  which  have  not  breathed  and  have  been 

born  dead  may  float  in  water  from  putrefaction,  or  from  artificial  infla- 


slowl v  v!Ufgr  f tuated  in  the  chest  undergo  putrefaction  very 

owl}  ,  that,  if  but  shghtly  putrefied,  the  air  may  be  easily  forced  out  bv 
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compression  ;  and  if  much  putrefied,  either  the  case  must  be  abandoned 
or  other  sources  of  evidence  sought  for,  for  neither  the  putrefaction  nor 
the  sinking  proves  that  the  child  was  born  dead. 

12.  That  while  lying  in  the  chest,  the  foetal  lungs  are  not  easily  in¬ 
flated,  and  that  the  difficulty  in  inflating  them  is  great  in  proportion  as 
the  child  is  immature. 

13.  That  lungs  aitificially  inflated  while  in  the  chest  usually  resemble 
those  organs  in  which  respiration  has  been  only  imperfectly  established. 

14.  That  when  the  lungs  are  very  heavy,  and  contain  but  little  air,  it 
cannot  with  certainty  be  inferred  that  respiration  has  been  established. 
The  facts,  caderis  paribus ,  may  be  explained  by  supposing  that  the  lungs 
were  naturally  heavy,  and  that  they  have  been  artificially  inflated. 

15.  That  certain  changes  in  the  umbilical  vessels,  and  the  separation 
by  a  vital  process  and  cicatrisation  of  the  umbilical  cord,  indicate  live 
birth. 


16.  That  the  open  or  contracted  state  of  the  foramen  ovale  or  ductus 
arteriosus  furnishes,  no  evidence  of  a  child  having  been  born  alive. 
These  parts  may  become  closed  and  contracted  before  birth,  and  therefore 
be  found  closed  in  a  child  born  dead  ;  or  they  may  remain  open  after 
birth  in  a  child  born  living,  even  subsequently  to  the  establishment  of 
respiration. 

17.  That  the  absence  of  meconium  from  the  intestines  and  of  urine 
from  the  bladder  are  not  proofs  that  a  child  has  been  entirely  born  alive, 
since  these  liquids  may  be  discharged  during  the  act  of  birth. 

18.  That  the  presence  of  farinaceous  or  other  food  in  the  stomach, 
or  of  foreign  substances  swallowed,  proves  that  a  child  has  been  entirely 
born  alive. 

19.  That  the  presence  of  blood,  meconium,  vernix  caseosa,  or  the  dis¬ 
charges  in  the  stomach  and  air-passages,  does  not  necessarily  prove  that 
a  child  was  born  alive. 

On  the  question  of  the  length  of  time  during  which  the  child  lived 
after  birth,  the  following  observations  are  in  point  : — 

(1)  The  period  for  which  a  new-born  child  has  survived  birth  cannot 
be  determined  by  any  certain  sign  for  the  first  twenty-four  hours. 


(2)  After  the  said  period  an  inference  may  be  drawn  from  certain 
changes  which  take  place  progressively  in  the  skin  and  umbilical  cord 
externally,  and  in  the  viscera  on  inspection  ;  such  changes  allow  of  only 
an  approximate  opinion  within  the  first  fi\  e  or  six  days. 

(3)  The  contraction  of  the  ductus  arteriosus,  and  the  closure  of  the 

foramen  ovale,  take  place  from  natural  causes  at  such  uncertain  intervals 
as  to  render  it  difficult  to  assign  a  precise  date  of  survival  from  the  con¬ 
dition  of  these  parts.  .  _  .  r  .  . 

If  a  child  is  destroyed  either  during  birth  or  within  a  few  minutes 

afterwards  there  will  be  little  medical  evidence  to  indicate  the  period 
at  which  its  destruction  took  place.  It  is  most  probable  that  in  the 
greater  number  of  instances  a  child  is  destroyed  either  during  birth 
or  more  probably  immediately  afterwards;  and,  therefore,  the  con¬ 
ditions  above  described  are  rarely  available  in  practice.  H any  exception 
be  made,  it  is  with  respect  to  the  nature,  situation,  and  extent  of  marks 
of  violence  ;  but  the  presence  of  these  depends  on  mere  accident  . 


VIOLENT  OR  CRIMINAL  CAUSES  OF  DEATH 
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Although  medical  evidence  can  usually  show,  from  the  state  of  the 
lun.s  thaf  a  child  has  breathed,  it  is  rarely  possible  to  prove,  in  a  case 
of  alleged  child  murder  or  infanticide,  that  life  certain  y  continue 
birth  We  could  venture  upon  this  inference  only  when  the  srgnsof 
breathing  were  full  and  complete,  or  when  some  article  of  food  was  found 
in  the  stomach.  The  conclusion  to  be  drawn  from  these  observ ations  is, 
that  if  the  Court  were  to  insist  upon  conclusive  medical  evidence  of  entire 
live  birth  in  every  trial  for  child  murder  or  infanticide,  there  would  be 
very  few  convictions,  except  where  a  confession  was  made  by  the  accuser  , 
or  the  crime  was  committed  in  the  presence  of  eyewitnesses. 

The  courts  will  admit  evidence  of  life  in  a  child  before  the  establish- 
ment  of  respiration.  In  B.  v.  Brain,1  the  judge  said  that  a  child  might 
be  born  alive,  and  not  breathe  for  some  time  after  its  birth.  In  R.  v. 
Sellis  it  was  alleged  that  the  accused  had  murdered  her  child  by  cutting 
off  its  head.  The  judge  directed  the  jury  that  if  the  child  was  alive  at 
the  time  of  the  act,  it  was  not  necessary,  in  order  to  constitute  murder, 
that  it  should  have  breathed.  Breathing  is  regarded  as  only  one  proof 
of  life  ;  any  other  kind  of  evidence  showing  that  a  child  had  lived  will 
be  received. 

A  medical  practitioner  must  first  prove  that  the  child  under  examina¬ 
tion  has  recently  died,  or  that  there  are  good  grounds  for  believing  it 
to  have  been  recently  living. 


VIOLENT  OR  CRIMINAL  CAUSES  OF  DEATH 

We  have  now  to  consider  those  causes  of  death  which  are  independent 
of  the  existence  of  congenital  disease  or  other  natural  causes.  There 
are  certain  forms  of  child  murder  or  of  infanticide  which  are  not  neces¬ 
sarily  accompanied  by  appearances  indicative  of  violence  :  these  are 
suffocation,  drowning,  exposure  to  cold,  and  starvation.  The  evidence 
in  many  of  such  cases  is  of  the  same  nature  as  that  which  will  be  looked 
for  in  the  case  of  an  adult.  The  said  causes  of  death  will  be  considered 
in  the  following  order  : — 

Suffocation. 

Strangulation. 

Cold  and  exposure. 

Starvation. 

Violence  by  wounds  internal  and  external. 

Poisoning. 

Drowning. 

Deliberate  neglect  to  tie  the  cord. 

Burning. 


Suffocation 

This  is  a  common  cause  of  death  in  new-born  children  (for  over¬ 
laying  of  living  infants,  vide  Vol.  I).  A  cloth  may  be  placed  over  the 
child  s  mouth,  or  thrust  into  this  cavity,  either  during  birth  or  after¬ 
wards,  and  before  or  after  the  performance  of  respiration.  To  the 
latter  case  only  could  the  term  suffocation  be  strictly  applied.  A  child 

1  6  C.  &  P.  349 
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nmy  be  thus  destroyed  by  being  allowed  to  remain  closely  compressed 
undei  the  bed-clothes  after  delivery,  or  by  its  head  being  thrust  into 
s  raw,  feathers,  dust,  ashes,  or  similar  substances.  The  appearances 
in  the  body  are  seldom  sufficient  to  excite  a  suspicion  of  the  cause  of 
death,  unless  undue  violence  has  been  employed.  There  is  commonly 
merely  lividity  about  the  head  and  face,  with  slight  congestion  of  the 
lungs.  A  careful  examination  of  the  mouth  and  throat  should  be  made, 
as  foreign  substances  are  sometimes  found  in  this  position,  affording 
circumstantial  evidence  of  the  mode  in  which  the  suffocation  has  taken 
place.  Thus  wood,  straw,  feathers,  dust,  tow,  or  a  hard  plug  of  linen  may 
be,  and  in  some  cases  have  been,  found  blocking  up  the  mouth  and  fauces, 
drawn  into  these  parts  by  aspiration  when  the  mouth  of  a  child  has  been 
covered  with  such  substances  (see  “  Smothering,”  Vol.  I.).  If  a  child 
has  lived  sufficiently  long  to  be  fed,  it  may  be  accidentally  suffocated 
by  the  entrance  of  portions  of  food  into  the  windpipe  and  air-passages. 


An  infant,  thirty  clays  old,  was  found  dead  in  bed.  The  mother  stated  that  the 
child  was  healthy,  and  was  put  to  bed  after  having  sucked  well  at  7  p.m.  the  previous 
evening  ;  also  once  in  the  night  about  2  a.m.  On  awaking  at  4.30  a.m.  she  found 
the  child  dead.  It  was  lying  at  her  right  side  — the  farthest  side  from  the  father, 
and  on  its  own  left  side  looking  towards  its  mother.  When  examined  it  was  on 
its  back  ;  the  hands  were  clenched,  the  lips  blue  and  pouting,  and  the  tongue 
thrust  out  a  little  way  between  them.  There  were  no  marks  of  violence  or  flatten¬ 
ing  of  the  features.  The  lungs  and  right  cavities  of  the  heart  were  distended  with 
blood.  The  stomach  contained  a  quantity  of  curdled  milk.  Upon  opening  the 
larynx  a  small  quantity  of  the  curd  of  milk  was  found  resting  on  the  vocal  chords 
of  the  larynx  and  lining  the  upper  two  or  three  rings  of  the  windpipe,  thus  com¬ 
pletely  blocking  up  the  tube,  which  in  calibre  was  not  larger  than  a  goosequill.  It 
appeared  that  on  the  previous  day  the  child  had  frequently  thrown  up  its  milk  ; 
it  had  probably  vomited  it  in  the  night  while  its  face  was  turned  towards  the  pillow, 
and  had  by  aspiration  drawn  a  portion  of  the  curd  milk  into  the  air-passages,  and 
thus  caused  death  by  suffocation.  An  infant  of  this  age  would  not  have  the  power 
to  relieve  itself  in  such  a  position-. 


A  new-born  child  may  be  suffocated  by  having  its  head  held  over 
noxious  vapours  such  as  coal  gas  or  burning  sulphur,  the  poisonous 
vapours  of  chloroform,  ether  and  similar  substances. 

On  the  other  hand,  even  if  it  be  clearly  proved  that  death  has  been 
caused  by  suffocation,  the  suffocation  might  have  been  accidental  ( vide 
Vol.  I,  “  Suffocation  ”). 

Sometimes  the  body  is  found  maltreated,  with  severe  fractures  or 
contusions  on  the  skull,  and  marks  of  strangulation  on  the  neck  ; 
concealed  in  a  feather  bed  or  privy  ;  or  cut  up  and  burnt.  Such  violence 
may  excite  suspicion  of  murder  and  suggest  that  the  allegation  of  death 
from  accidental  suffocation  is  a  mere  pretence.  Real  cases  of  death 
from  accidental  suffocation,  when  properly  investigated,  can  never 
involve  an  innocent  woman  in  a  criminal  charge,  although  the  facts 
may  show  in  some  instances  that  the  death  of  the  child  was  really  duo 
to  great  imprudence,  gross  neglect,  or  culpable  indifference  on  her  pait. 
Thus  a  woman  knowing  or  having  reason  to  believe  that  her  delivery 
is  impending  is  secretly  delivered  at  night.  The  child  is  born  under 
the  bed-clothes  ;  no  effort  is  made  to  remove  it,  and  it  dies  from  suffocation. 
In  some  cases  of  this  kind  a  woman  may  be  unable  to  make  the  necessary 
exertion  to  uncover  the  head  of  the  child  so  as  to  allow  it  to  breathe. 
In  others,  however,  there  is  no  desire  to  save  life,  and  the  child  is  toum 

dead. 
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The  following  case  shows  that  in  England,  even  when  the  evidence 
for  the  prosecution  is  very  strong,  the  circumstances  will  be  most 
favourably  interpreted  towards  the  accused. 

In  B.  v.  Mortiboys  the  body  of  the  child  was  discovered,  lying  on  its  abdomen, 
in  a  box  containing  wool,  with  its  face  raised  and  its  mouth  open.  A  red  worsted 
comforter  had  been  passed  twice  around  the  neck,  and  was  tied  a  second  time  in  a 
single  knot  over  the  chin.  In  the  mouth,  which  was  open,  was  found  a  small 
quantity  of  fine  flecks  of  wool.  The  medical  evidence  showed  that  the  child  had 
been  born  alive,  the  left  lung  being  fully  inflated.  The  brain  was  congested.  I  here 
was  no  mark  produced  by  the  ligature  on  the  neck,  either  externally  or  internally. 
Death  was  referred  to  obstructed  respiration  (suffocation),  caused  partly  by  the 
ligature  and  partly  by  the  wool  in  the  mouth  ;  but  the  latter  was  considered  to 
be  the  more  active  cause.  The  judge  said  that  if  the  accused  had  intended  to 
choke  the  child  with  the  wool,  she  would  have  inserted  enough  to  fill  its  mouth. 
The  accused  was  acquitted. 

In  another  case  the  child  was  suffocated  by  a  quantity  of  mud  having  been 
forced  into  its  mouth  and  throat.  The  presence  of  mud  in  the  gullet  was  incom¬ 
patible  with  its  having  entered  by  gravitation.  In  another  case  several  small 
pieces  of  straw  were  found  in  the  stomach  of  a  child,  similar  to  those  which  were 
in  the  bed  where  the  birth  took  place.  In  another  case  it  was  found  that  a  mass 
of  dough,  or  bread-pulp,  had  been  forcibly  impacted  in  the  throat  and  larynx  of 
the  child,  and  it  was  found  to  be  accurately  moulded  to  the  parts.  In  another 
case  a  plug  of  flax  was  discovered  in  the  mouth. 

Any  foreign  substance  found  in  the  air-passages  should  be  most 
carefully  examined.  The  following  report  illustrates  the  need  for  caution 
in  such  cases. 


The  bod}'  of  a  new-born  child  was  found  in  a  marshy  soil,  and  from  an  examina¬ 
tion  it  was  stated  that  it  had  breathed,  had  died  from  suffocation,  and  had  been 
buried  where  the  body  was  found.  This  opinion  was  based  chiefly  on  the  dis¬ 
covery  of  a  dark-coloured  substance  in  the  windpipe  and  bronchial  passages, 
which  was  pronounced  to  be  earth  from  the  marsh  in  which  the  body  was  buried, 
the  mother  said  that  she  had  been  suddenly  delivered  over  a  tub,  used  for  the  pur¬ 
pose  of  a  privy,  that  the  child  fell  into  the  excrementitiouS  fluid,  and  that  she  after¬ 
wards  removed  the  body  and  buried  it  in  the  place  where  it  was  discovered.  Her 
story  was  corroborated  by  the  discovery  that  the  dark  substance  present  in  the 
air-passages  and  in  the  gullet  was  not  part  of  the  earthy  soil  in  which  the  body  had 
been  buried,  but  dried  faecal  matter.  This  discovery  of  the  real  nature  of  the 
substance  exonerated  the  woman  from  the  charge  of  murder. 

A  servant  girl  gave  birth  to  a  healthy  child  which  was  found  alive  about  a 
quarter  of  an  hour  afterwards  in  a  privy.  It  lived  for  a  few  minutes.  Its  jaw 
was  broken,  its  cheek  torn,  and  the  mouth  contained  ashes,  some  of  which  were 
found  m  I  lift  back  part  of  the  throat.  The  body  was  blanched,  and  there  had 
evidently  been  a  great  loss  of  blood  from  the  wounds  and  the  tom  umbilical  cord 
There  was  no  engorgement  of  the  lung*  nor  any  subpleural  ecchymoses  The 
lining  membrane  of  the  trachea  was  stained  will,  ashes,  and  a  smaTcMer  was 

was  not  inconsistent  with  death  from  suffocation.  *  condition  of  the  lungs 
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A  pregnant  woman,  thinking  she  was  about  to  have  a  motion,  sat  on  an  earthen 
pitcher,  two  feet  in  depth,  which  happened  to  be  full  of  water.  She  was  there 

e'n,  ‘)friHhl U ’  feH  mt°  !he  water’  and  was  thus  prevented  from  breath¬ 

ing.  I  he  child  was  full  grown,  and  its  body  was  free  from  putridity.  It  weighed 

six  pounds,  and  measured  twenty  inches  in  length.  There  were  no  external  marks 
of  violence,  and  the  navel-string  had  been  tied.  The  lungs  weighed  two  and  a 
half  ounces  ;  they  were  of  a  liver  colour,  contained  no  air,  and  sank  in  water. 
I  he  medical  opinion  was  that,  from  the  size  and  general  appearance  of  the  child, 
anti  the  state  of  the  parts  discovered  on  dissection,  it  was  mature,  that  it  had  riot 
breathed,  and  life  might  have  been  either  wilfully  or  accidentally  destroyed.  The 
woman  was  not  prosecuted,  probably  because  the  death  of  the  child  might  have 
been  accidental.  There  was  no  medical  proof  that  the  child  had  been  born  alive, 
although  it  seemed  highly  probable  that  its  life  had  been  destroyed  in  the  act  of 
birth. 


Post-mortem  Appearances  in  Smothered  Infants.  These  are  fully 
described,  in  reference  to  adults,  Vol.  I,  p.  523  ;  and  they  are  similar 
in  new-born  children,  provided  respiration  has  been  fully  performed. 
Great  importance  is  to  be  attached  to  the  discovery  of  subpleural 
or  punctiform  ecchymoses  on  the  lungs  of  children  ;  and  also  to  small 
effusions  of  blood  on  the  surface  and  in  the  substance  of  the  thymus 
gland.  If  the  lungs  float  in  water,  as  the  result  of  breathing,  then  the 
appearances  described  may  be  met  with  ;  but  in  three  instances  Tardieu 
met  with  similar  appearances  in  children  whose  lungs  had  not  received 
air,  and  sank  when  placed  on  water.  They  were  children  prematurely 
born,  and  in  conditions  which  prevented  full  vital  development.  The 
subpleural  ecchymoses  met  with  in  children  in  these  circumstances  were 
ascribed  by  Tardieu  to  the  efforts  made  to  breathe  after  birth.  They  are, 
however,  perhaps  more  commonly  produced  during  parturition  by 
obstruction  to  the  foetal  circulation  brought  about  by  pressure  on  the 
umbilical  cord,  and  consequent  asphyxia. 

Much  has  been  written  touching  this  yost-mortem  appearance  in 
death  from  suffocation  in  new-born  children.  The  mistake  is  made 
of  assuming  that  subpleural  ecchymoses  indicate  the  cause  of  the 
asphyxia  ;  they,  of  course,  do  nothing  of  the  sort.  They  suggest  that 
the  person  in  whom  they  are  found  died  from  asphyxia,  but  do  not 
indicate  the  cause. 


Strangulation 

Strangulation  is  a  common  means  whereby  a  new-born  child  is 
killed.  Sometimes,  however,  strangulation  occurs  accidentally  by  the 
twisting  or  coiling  of  the  umbilical  cord  around  the  neck  of  the  child 
while  it  is  in  the  womb  (see  p.  174),  or  during  delivery.  We  must  not 
hastily  conclude,  from  the  red  and  swollen  appearance  of  the  head  and 
face  of  a  child  when  found  dead,  that  it  has  been  destroyed  by  criminal 
strangulation.  There  is  no  doubt  that  errors  can  easily  be  made  with 
respect  to  this  appearance.  When  a  child’s  head  or  face  looks  swollen, 
and  is  very  red  or  black,  the  uninstructed  are  liable  to  conclude  that  the 
child  must  have  been  strangled.  But  those  who  practise  midwifery  know 
that  there  is  nothing  more  common  in  natural  births,  and  that  the 
swelling  and  deep  colour  gradually  disappear  if  the  child  lives  but  a 
few  hours  or  days.  This  appearance  is  particularly  observable  m  those 
cases  where  the  navel-string  happens  to  be  twisted  around  the 
neck,  and  where  the  head  is  born  some  time  before  the  body. 
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Strangulation  by  the  Navel-string.  Strangulation  by  the  navel- 
string  can,  in  the  medico-legal  sense  of  the  term,  refer  only  to  those  cases 
in  which  it  becomes  firmly  twisted  around  the  neck  after  the  respiratory 
process  has  been  established.  This  is  a  rare  occurrence,  because  m 
these  circumstances  death  usually  takes  place  by  compression  of  the 
cord,  and  by  the  consequent  arrest  of  circulation  before  the  act  ol 
breathing  is^ performed.  The  internal  appearance  met  with  m  death 
frem  this  causeis  a  congested  state  of  the  cerebral  vessels,  and  ecchymotic 
spots  on  the  surface  of  the  heart,  lungs,  and  thymus  gland.  The  presence 
of  ecchymosis  on  the  scalp,  as  well  as  of  lividity  of  the  face,  is  very 
common  in  new-born  children  when  the  labour  has  been  tedious  and 
difficult  ;  and  therefore,  unless  there  were  some  distinct  marks  of  pressure 
about  the  neck,  such  appearances  would  not  justify  any  suspicion  of 


death  from  strangulation. 

It  has  been  suggested  that  strangulation  from  the  wilful  application 
of  any  constricting  force  to  the  neck  can  be  distinguished  from  accidental 
strangulation  caused  by  the  cord,  by  the  fact  that  in  the  former  case 
there  is  a  livid  or  ecchymosed  mark  or  depression  on  the  neck.  But 
to  this  view  it  may  be  objected  that  such  a  mark  is  not  a  constant 
accompaniment  of  homicidal  strangulation.  Severe  violence  to  the 
neck  commonly  produces  at  the  site  of  constriction  not  only  ecchymosis, 
but  a  laceration  of  the  skin,  muscles,  and  windpipe  ;  but  these  appear¬ 
ances  are  not  always  found. 


In  a  reported  case  where  a  new-born  child  had  been  killed  by  strangulation, 
great  violence  had  been  used,  but  there  was  no  trace  of  discoloration  in  the  course 
of  the  ligature,  or  of  ecchymosis  in  the  tissues  beneath.  The  muscles  compressed 
were  very  dark  in  colour.  The  skin  had  been  so  compressed  as  to  give  the  impression 
that  coarse  towelling  of  a  close  texture  had  been  used. 


In  most  cases  when  a  ligature  is  applied  during  life  the  skin  on  each 
side  becomes  much  swollen,  and  presents  an  oedematous  character. 
This  indicates  an  application  of  violence  when  there  is  still  some  vital 
power  in  the  body  of  the  child.  The  navel-string  itself  may  be  used 
as  a  means  of  constriction,  and  the  mark  or  depression  may  sometimes 
present  an  appearance  of  ecchymosis.  Among  various  cases  which 
might  be  quoted  in  support  of  this  statement  is  the  following 


The  labour  of  a  primipara  was  of  a  lingering  kind,  owing  to  the  size  of  the  head  : 
and  the  child  came  into  the  world  dead.  The  navel-string  was  found  coiled  three 
times  around  the  neck,  passing  under  the  right  armpit  ;  and  upon  removing  it 
three  parallel  discoloured  depressions  were  distinctly  evident.  These  extended 

?  ar°Und.  theneck  fnd  corresponded  to  the  course  taken  by  the  coils. 
1  ho  child  appeared  as  if  it  had  been  strangled. 

*  ^is  httd  be®n  born  secretly,  and  the  cord  removed,  the  condition  of 

afte?  biTfh1^  lHaVGfCT  d  a  St?ng  Tpici°n  of homicidal  violence.  Strangulation 

no  proof  of  X^"«on  er'  allo«ed’  bocause  thore  w0'Jd  ha™  been 

In  another  case  the  cord,  which  was  short,  was  so  tightly  twisted  around  th* 
neck  of  the  child  that  it  had  to  be  divided  before  delivery  could  be  accomplished 

...A  “2;  SK2  as-  - «. 
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^r,S°Ch^m0SiS  !"  t!le,  (lel,ression  furnishes  no  distinction  between 
const!  iction  produced  by  criminal  means  and  that  which  may  result 
accidentally  from  the  navel-string.  In  the  following  case  a  woman 

charged  with  the  murder  of  her  child  by  strangulation  appears  to  have 
been  unjustly  condemned. 


•  h!  d  .!ad  fuby  and  perfectly  respired,  the  kings  weighed  one  thousand 
grains,  and,  when  divided,  every  portion  floated  on  water,  even  after  firm  com¬ 
pression.  I  here  was  a  circular  depression  on  the  neck,  which  was  superficial lv 
ecchymosed  in  some  parts.  This  appeared  to  be  a  case  in  which  a  mark  on  the 
neck  v  as  accidentally  produced  by  the  umbilical  cord  during  attempts  at  self- 
delivery  on  the  part  of  the  woman  :  she  was  nevertheless  convicted,  chiefly  becauso 
wo  medical  witnesses  said  that  a  soft  and  yielding  substance  like  the  umbilical 
cord  could  not  produce  a  depression  and  ecchymosis  on  the  neck  of  the  child  during 
3irth.  J  hey  attributed  the  mark  to  the  wilful  application  of  a  ligature  like  a 
garter  ;  but  experiments  have  clearly  shown  that  the  umbilical  cord  has  sufficient 
strength  to  produce  fatal  constriction. 

In  another  instance  the  navel-string  and  the  membranes  were  actually  used 
by  the  woman  as  a  means  of  strangulation  :  the  child  had  not  breathed,  but  was 
thereby  prevented  from  breathing.  There  was  superficial  ecchymosis  on  each 
side  over  the  muscles  of  the  neck.  The  medical  evidence  showed  that  the  cord 
had  been  violently  stretched,  and  employed  as  a  means  of  strangulation.  The 
child  had  not  breathed,  and  the  medical  witnesses  considered  that  it  had  been  born 
dead,  owing  to  the  violence  used  by  the  woman.  The  cause  of  death  was  not 
strangulation,  but  arrested  circulation. 


The  case  proves  that  ecchymosis  (a  blue  mark)  may  be  the  result 
of  violent  constriction  produced  by  the  navel-string. 

In  one  case  the  navel-string,  which  was  of  its  full  length,  had  been  used  as  a 
means  of  strangulation.  It  was  twisted  once  around  the  neck,  passed  under  the 
left  arm,  over  the  shoulders,  and  around  the  neck  again,  forming  a  noose  or  knot, 
which,  pressing  upon  the  throat,  must  have  caused  strangulation,  as  the  tongue 
was  protruded,  and  there  were  other  clear  indications  that  the  child  had  been 
strangled.  The  hydrostatic  test  applied  to  the  lungs  proved  that  respiration  had 
been  performed. 

When  the  mark  on  the  neck  is  deep,  broad,  much  ecchymosed,  and 
there  is  extravasation  of  blood  beneath,  with  injury  to  the  muscles  or 
windpipe,  and  ruffling  or  laceration  of  the  skin,  it  is  impossible  to 
attribute  these  appearances  to  accidental  pressure  by  the  navel-string. 
The  lividity  produced  by  it  in  the  cases  hitherto  observed  has  been  only 
slight  and  partial,  and  unaccompanied  by  laceration  of  the  skin,  or 
injury  to  deep-seated  parts. 

It  has  been  doubted  whether  a  child  can  be  born  and  perform  the 
act  of  respiration  fully  and  completely,  with  the  navel-string  so  tightly 
round  the  neck  as  to  produce  great  depression  of  the  skin  and  ecchymosis, 
i.e.,  to  stimulate  homicidal  strangulation.  It  is  important,  therefore, 
when  this  hypothesis  is  raised  in  order  to  account  for  a  suspicious  mark 
on  the  neck,  to  examine  closely  the  state  of  the  lungs.  Unless  the  cord 
is  designedly  put  round  the  neck  of  the  child  after  the  head  has  protruded, 
the  effect  of  the  expulsive  efforts  of  the  uterus,  when  a  coil  has  become 
accidentally  twisted  round  the  neck,  would  be  to  tighten  it  compress 
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the  vessels  and  kill  the  child  by  arresting  the  placental  circulation  at 
the  same  time  that  this  pressure  would  effectually  prevent  the  act  o 
breathing.  Hence  the  lungs  usually  present  the  appearances  met 
in  still-born  children  ;  but  this  state  of  things  may  sometimes  occur, 
and  a  child  may  breathe,  and  die  strangled  by  the  umbilical  cord  before 

its  body  is  entirely  born.  ..  ,  Una 

4  careful  examination  of  the  neck  may  show  whether  a  ligature  has 

or  has  not  been  wilfully  applied  after  birth.  In  examining  a  suspicious 
mark  round  the  neck  of  a  new-born  infant,  it  should  be  noticed  whether 
it  does  not,  by  its  form  or  course,  present  some  peculiar  indentations 
or  irregularities  which  may  render  it  certain  that  some  kind  of  ligature 
has  been  wilfully  employed  after  birth.  When  it  is  found  that  a  child 
has  fully  breathed,  the  presence  of  a  deeply  ecchymosed  or  an  cedematous 
mark  on  the  neck,  with  injury  to  the  skin  and  muscles,  is,  cxteris  paribus , 
presumptive  of  homicidal  strangulation.  Death  from  accidental  con¬ 
striction  by  the  cord  during  delivery  should,  as  a  general  rule,  leave  the 
lungs  in  their  foetal  condition. 

Marks  on  the  neck  of  a  child  may  Jbe  accidentally  produced  by  the 
navel-string  without  necessarily  causing  the  death  of  the  child  (cf.  supra) 
and,  indeed,  there  is  much  less  risk  of  strangulation  from  the  cord  than 
is  commonly  believed. 

Strangulation  by  means  other  than  the  Cord.  The  appearances  met 
with  in  the  body  in  death  from  strangulation  have  been  elsewhere 
considered  (Vol.  I,  pp.  561,  et  seq.).  The  facts  of  a  case  will  serve  to 
show  the  appearances  as  they  may  present  themselves  in  a  new-born 
child  : — 


A  maid-servant  was  secretly  delivered  of  a  child.  The  body  was  full-grown, 
and  there  was  a  piece  of  tape  which  went  twice  around  the  neck,  and  had  been 
tied  tightly  in  a  bow.  The  tongue  protruded  between  the  lips  ;  two  deep  furrow’s 
wTere  found  around  the  neck  after  the  removal  of  the  tape  ;  there  was  great  oedema 
of  the  skin  between  and  above  them,  and  the  right  hand  was  clenched.  The  lungs 
were  of  a  light-red  colour  :  they  filled  the  chest,  were  highly  crepitant,  and  floated 
readily  on  water,  even  when  divided  into  sixteen  pieces,  and  these  had  been 
submitted  to  strong  pressure.  They  weighed,  however,  only  626  grains.  The 
heart  wras  healthy  ;  the  right  side  contained  some  coagula  of  blood,  whilst  the 
left  side  was  empty  ;  the  foramen  ovale  was  open.  The  scalp  was  much  congested, 
the  pia  mater  w’as  also  congested.  The  inferences  drawn  from  these  facts  wrere; 
that  the  child  had  been  born  alive,  and  that  it  had  died  from  strangulation. 


A  discoloration  may  be  in  detached  spots  or  patches — situated  in 
the  fore  part  of  the  neck,  and  evidently  not  arising  from  the  employment 
of  any  ligature.  These  marks  may  depend  on  the  forcible  application 
of  the  fingers  to  the  neck  of  the  child,  and  the  indentations  have  been 
known  to  correspond— a  fact  which  has  at  once  led  to  a  suspicion  of 
the  cause  of  pressure  and  the  mode  of  death.  Impressions  of  nails  or 
lingers  on  the  neck  do  not  necessarily  imply  that  they  have  been  caused 
by  an  attempt  at  strangulation.  Accident  during  self-delivery  may 
ead  to  their  production.  At  the  same  time  it  should  be  borne  in  mind 
that  a  superficial  mottling  of  the  skin  occurs  after  death  in  new-born 
mldl  ’  TV *****  ^ere  moderate  pressure  only  may  have  been  accidentally 
would  Z'Z  r  be  attended  with  ecchymosis,  and  its  true  nature 

Z  a  1dete™lned  by  comparing  the  discoloured  spots  with 

the  surrounding  skin.  It  may  be  alleged  that  such  marks  have  been 
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ihey  will  be  more  commonly  referred  to  a  violent  attempt  made  by  a 
woman  at  self-delivery  during  a  paroxysm  of  pain.  This  explanation  is 
admissible,  so  long  as  it  is  confined  to  injuries  which  by  any  reasonable 
construction  might  be  received  during  labour  ;  but  if  the  marks  have  been 
certainly  produced  after  the  complete  birth  of  the  body,  it  will  not  apply. 

In  R.  v.  Ancliffe  the  accused  was  delivered  of  a  child  under  much  suffering,  on 
a  stone  floor,  and  in  the  presence  of  another  woman  — a  witness.  The  child  was 
born  olive,  and  was  heard  to  cry  several  times.  The  witness  left  it  in  charge  of 
its  mother,  and  on  returning  shortly  afterwards,  she  found  it  dead  with  black 
marks  upon  its  throat.  The  midwife,  who  separated  the  child  from  the  mother, 
said  that  it  gave  a  sort  of  half-cry  :  she  thought  that  it  was  dead  when  she  first 
saw  it.  the  marks  on  the  neck  were  not  more  than  such  as  a  woman  might  have 
caused  in  attempting  to  deliver  herself.  There  were  many  ecchymosed  marks 
about  the  throat  of  the  child  as  well  as  on  the  right  side  of  the  neck,  and  blood  was 
effused  beneath  them.  The  marks  might  have  been  produced  by  the  fingers  ; 
death  had  been  caused  by  pressure  on  the  windpipe.  The  jury  returned  a  verdict 
of  “  not  guilty.” 

Isolated  or  detached  marks  of  ecohymosis,  as  from  local  pressure 
of  the  fingers  and  thumb,  cannot  be  set  down  to  the  navel-string. 
Other  accidental  cases  may,  however,  come  into  operation.  In  R.  v. 
Sampson  there  was  a  mark  on  the  neck  of  the  child,  and  it  was  alleged 
that  this  had  been  caused  by  pressure  of  the  fingers,  i.e.,  by  pinching 
the  windpipe.  The  mark  was  of  a  red  colour,  and  an  inch  and  a  quarter 
long.  The  medical  witness  stated  that  it  was  below  the  spot  where  a 
cap-string  would  usually  be  tied,  but  the  mark  might  possibly  have  been 
caused  by  the  knot  of  a  tie.  The  accused  was  acquitted. 

On  the  other  hand,  in  homicidal  strangulation,  where  as  a  rule  much 
more  violence  is  used  than  is  necessary  for  causing  death,  great  ecchymosis 
and  extensive  injury  to  the  surrounding  soft  parts  will  usually  be  found. 
Sometimes  all  difficulty  is  removed  by  the  discovery  of  a  rope,  tape,  or 
ligature,  tied  tightly  round  the  neck  ;  or,  if  this  be  not  found,  evidence 
that  some  ligature  has  been  used  will  be  discovered  from  the  indentations 
or  irregularly  ecchymosed  spots  left  on  the  skin — the  depressed  portions 
of  skin  being  generally  white  and  the  raised  edges  livid  or  oedematous 
(vide  “  Hypostases,”  Vol.  I). 

Was  the  Constriction  before  or  after  Death— before  or  after  Respira¬ 
tion  ?  A  medical  witness  is  sometimes  asked  whether  the  ligature  or 
the  fingers  had  been  applied  to  the  neck  of  a  child  before  01  after  its 
death,  or  before  or  after  it  had  breathed.  So  far  as  external  marks  of 
strangulation  are  concerned,  there  is  no  difference  in  the  appearances, 
whether  the  constriction  takes  place  during  life,  or  immediately  after 
death,  while  the  body  is  warm.  Marks  of  violence  on  the  neck  will 
present  precisely  the  same  features,  whether  the  child  has  breathed  or 
not,  provided  it  is  living  and  the  blood  circulating. 


In  the  ca 
There  was  a 
and  there  wat 
and  blood  wc 
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mark  on  the  neck  might  have  been  proc 

therefore  positively  say  that  tied  around  its  neck 

In  B.  V.  Green,  the  body  of  thech.ld  wastovMwu  ^  fey  strongu. 

for  the  defence  that  the  ribbon  might  have  been  placed 
lation,  but  it  was  8uggestea  lor  post-mortem  examination 

there  .s  mi  omamen  or  a  part  of  Uie  dresh  ,  a^  ^  ^ 

doubt*  thafthe'Shad  bet  b3  HWngfatS 


Was  the  Constriction  produced  while  Circulation  was  still  active  ?  The 

answer  to  this  question  should  give  a  complete  solution  to  the  question, 
Was  the  child  alive  when  strangled  ?  and  as  a  matter  of  fact  it  does  so, 
but  not  to  the  question,  was  it  born  when  strangled  ? 

Inasmuch  as  from  the  first  day  of  conception  the  child’s  circulation  is 
always  independent  of  the  mother’s,  the  only  issue  is  :  If  the  child  was 
strangled  during  or  immediately  after  birth ,  medical  evidence  alone  is  quite 
insufficient  to  determine  whether  it  teas  strangled  before  or  after  complete 
birth. 

In  B.  v.  Baven  the  child  was  born  alive,  placed  on  the  bed,  and  was 
heard  crying  for  five  to  ten  minutes.  Fracture  of  the  skull  was  the  cause 
of  death,  and,  according  to  the  mother,  the  injury  was  inflicted  after  the 
child  was  born,  but  before  the  umbilical  cord  was  severed.  The  jury 
acquitted  the  accused. 


In  another  case  the  child  was  mature  ;  the  umbilical  cord  had  not  been  tied  ; 
it  was  torn  and  jagged  at  the  end.  There  was  a  bloody  discharge  from  the  mouth 
and  nostrils.  The  mouth  was  open  ;  the  tongue  protruded  between  the  lips.  There 
was  general  lividity  of  the  head  and  face.  On  the  lower  part  of  the  neck  there 
was  a  well-defined  circular  mark  or  indentation  about  two  lines  in  breadth.  The 
mark  corresponded  to  a  stay-lace,  with  which  the  bundle  containing  the  dead  body 
of  the  child  was  tied.  The  skin  in  the  indented  part  was  thin,  semi-transparent, 
and  parchment-like.  There  were  linear  impressions  of  the  threads  of  the  tape  to 
be  seen  on  it.  There  was  no  extravasation  of  blood.  The  lungs  filled  the  chest  ; 
they  were  of  a  bright-red  colour  ;  they  weighed  twelve  drachms.  They  floated 
on  water  entire,  as  well  as  when  divided  into  small  pieces  ;  and  they  floated  when 
the  divided  portions  were  compressed.  They  crepitated  on  cutting,  and  when  the 
portions  were  squeezed,  frothy  blood  escaped.  The  cavities  of  the  heart  contained 
dark  blood,  and  the  whole  nervous  system  was  gorged. 


In  the  opinion  of  the  medical  witness  these  facts  established  : — that 
the  child  was  born  alive  ;  that  it  died  from  strangulation  ;  that  the  mark 
on  the  neck  was  not  produced  by  the  navel-string,  but  by  some  ligature 
intentionally  applied.  Full  and  perfect  respiration  and  an  independent 
circulation  in  the  child  were  proved.  All  this  was  admitted,  but  the 
question  at  the  trial  was  whether  the  ligature  was  applied  to  the  neck 
before  or  after  the  entire  birth  of  the  child.  This  did  not  admit  of  a 
positive  answer,  and  the  accused  was  acquitted. 

It  may  be  an  important  question  whether,  in  these  cases,  the  absence 
of  any  mark  or  discoloration  of  the  skin  by  a  ligature  should  be  taken  as 
evidence  that  the  means  of  constriction  had  not  been  applied  during  life 
Lcchymos's  from  the  ligature  is  hot  a  necessary  consequence  of  con¬ 
striction,  either  in  a  living  or  a  dead  child,  although  it  might  be  expected 
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hat  there  would  be  few  cases  of  child  murder  or  of  infanticide  by  straneula- 

on  the  T  "°U  '  n°t,  ?  SOme  ecchym°sed  mark  or  discoloration,  chiefly 
«.the  assumptmn  that  great  and  unnecessary  force  is  suddenly  appheri 
Besides,  a  much  slighter  force  would  cause  ecchymosis  on  the  skin  of  a 

adultb0rWhfantbtha"  W0Uk,1  be  requi,'ed  to  Produce  an  effect  on  that  of  an 
he  ,  1  "l  le*i  fhTr  ‘S  n°  defjnlte  mark  from  a  ligature,  an  attempt  may 

be  made  by  the  defence  to  show  that  death  could  not  have  been  caused 
by  strangulation,  as  in  the  following  case  : _ 


The  debased  child  was  discovered  with  a  tape  tied  tightly  around  its  neck 
It  m  as  full-grown  and  healthy,  and  apparently  had  been  born  alive,  as  respiration 
had  been  fully  established.  The  lungs  filled  the  chest,  floated  on  water,  and 
crepitated  when  pressed.  From  the  livid  appearance  of  the  face  and  neck,  the 
congested  state  of  the  brain,  an  effusion  of  blood  on  the  surface,  and  the  ligature 
around  the  neck  the  child  had  been  strangled.  The  medical  witnesses  were  not 
agreed  whether  the  ligature  had  produced  a  mark  of  discoloration  on  the  neck. 

he  defence  contended  that  the  child  could  not  have  been  strangled,  because  a 
tape  tied  so  tightly  around  its  neck  as  to  cause  death  would  necessarily  have  left 
a  discoloration  which  would  leave  no  doubt.  A  verdict  of  guilty  was  returned. 


Was  the  Strangulation  caused  by  Efforts  at  Self-delivery  ?  Cases  of 

some  interest  in  which  effusions  of  blood  are  found  beneath  the  muscles 
of  the  neck  of  new-born  children  occur  occasionally.  Such  an  appear¬ 
ance  might  induce  a  medical  witness  to  affirm  that  great  violence  had 
been  applied  to  the  neck  with  criminal  intention.  They  may,  however, 
have  been  produced  by  the  woman  in  self-delivery. 


A  child  was  found  strangled  with  a  stocking  tied  tightly  round  its  throat.  The 
woman  who  was  charged  with  the  murder  was  acquitted  on  the  ground  that  she 
might  have  tied  the  stocking  around  the  neck  of  the  child  in  order  to  assist  her 
in  delivering  herself.  In  another  case,  the  tongue  was  swollen,  the  eyes  protruded, 
and  a  tape  was  passed  three  times  round  the  neck.  It  had  been  passed  once  around 
and  double -knotted,  and  then  passed  around  twice  and  again  double-knotted  on 
the  left  side  of  the  neck.  Upon  removing  the  ligature  there  was  a  deep  indentation 
in  the  neck  and  much  discoloration.  The  medical  witness  was  convinced  that 
the  child  had  been  born  alive,  and  had  died  from  strangulation.  He  could  not  say 
whether  the  child  wras  completely  separated  from  the  mother  when  the  strangulation 
took  place. 

The  defence  was  that  the  strangulation  had  been  caused  in  the  efforts 
of  the  mother  to  deliver  herself  when  she  w^as  in  all  the  agonies  and  throes 
of  parturition,  the  ligature  having  been  resorted  to  by  her  to  aid  the 
delivery.  The  woman  was  acquitted. 

Juries  are  ready  to  act  upon  any  suggestions  to  account  for  marks  of 
violence  on  the  neck  of  a  new^-born  child. 


In  R.  V.  Ashton,  the  child  was  foimd  dead  in  the  soil  of  a  privy,  with  a  piece 
of  ribbon  tied  tightly  around  the  neck,  the  mark  of  a  bruise  on  the  head,  two  deep 
cuts  in  the  throat,  and  about  seventeen  punctured  wounds  on  the  body,  one  of 
which  had  penetrated  the  heart.  The  medical  witness  stated  he  had  no  doubt 
the  child  was  born  alive,  and  that  these  injuries  were  the  cause  of  death.  The 
defence  suggested  that  there  was  no  proof  of  existence  after  entire  birth  of  the  body, 
and  that  the  injuries  found  were  “very  probably  the  result  of  accident  in  the 
course  of  self-delivery  by  an  unhappy  young  creature  like  the  pns  oner.  J  he 
jury  accepted  this  inconsistent  view  of  the  medical  facts,  and  acquitted  her.  u 
R.  v.  Parkinson,  some  suspicious  marks  on  the  neck  ol  a  child  were  referred  to 
the  accidental  tightening  of  the  string  of  a  cap. 

In  order  to  prove  in  such  cases  that  the  ligature  was  placed  around 
the  neck  from  homicidal  motives  there  must  be  a  careful  examination  of 
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the  material,  the  position,  and  the  nature  and  number  of  the  knots,  any 
one  of  which  may  possibly  constitute  a  positive  piece  of  evidence.  It  the 
material  used  were  kept  in  a  drawer  in  a  distant  room  and  the  knots  had 
been  tied  with  great  care  under  the  chin  (in  itself  suggestive  of  homicidal 
violence),  would  any  medical  witness  swear  that  it  was  impossible  for  the 
mother  while  in  labour  to  walk  to  the  distant  room  and  to  tie  the  ligature 
around  the  presenting  head  and  neck  l  For  other  remarks  vide  \  ol.  , 
pp.  565  et  seq.,  where  homicidal  strangulation  is  dealt  with. 

Accidental  Marks  resembling  those  of  Strangulation.  On  the  fore  part 
of  the  neck  of  a  child  a  mark  or  depression  is  sometimes  accidentally 
produced  by  forcibly  bending  the  head  forwards  on  the  chest,  especially 
when  this  has  been  done  repeatedly  and  recently  after  death,  while  the 
body  is  warm.  It  may  occur,  also,  as  an  accident  during  labour.  Such 
a  mark  must  not  be  mistaken  for  the  effect  of  homicidal  violence. 

Marks  simulating  violence  are  sometimes  found  on  the  necks  of  new¬ 
born  children  : 


A  child  was  expelled  rather  suddenly  ;  and  after  making  two  or  three  con¬ 
vulsive  gasps,  it  died.  Whilst  endeavouring  to  restore  animation,  the  accoucheur 
observed  a  bright-red  mark  extending  completely  across  the  upper  and  fore  part 
of  the  neck,  from  one  angle  of  the  lower  jaw  to  the  other,  as  though  it  had  been 
produced  by  strangulation  with  a  cord,  except  that  the  mark  was  not  continued 
round  to  the  back  of  the  neck.  It  was  of  a  vivid  red  colour,  and  not  like  a  bruise 
or  ecchymosis  :  it  had  very  much  the  appearance  of  a  recent  excoriation.  It 
was  most  clearly  defined  in  front,  where  it  was  about  a  quarter  of  an  inch  in  breadth, 
and  it  became  diffused  at  the  sides.  The  face  was  not  swollen,  and  there  was  no 
fullness  of  the  veins. 


A  distinction  in  this  case  might  have  been  based  upon  the  colour  of 
the  mark,  unabraded  state  of  the  cuticle,  and  the  absence  of  congestion 
of  the  face  and  venous  system.  Nevertheless,  the  case  is  of  importance, 
and  the  facts  should  be  borne  in  mind.  In  another  case  there  were  red 
marks  on  each  side  of  the  nose  of  a  new-born  child  which  were  mistaken 
for  the  effects  of  violence  applied  to  the  nostrils  during  an  alleged  attempt 
at  suffocation.  The  marks  were  examined  closely,  and  it  was  concluded 
that  they  were  naevi  and  had  nothing  to  do  with  the  death  of  the  infant. 

Littlejohn1  describes  and  illustrates  a  case  in  which  a  furrow  on  the 
neck  of  a  child  closely  resembled  a  constriction  mark. 


The  subject  of  strangulation  may  be  summarised  as  follows 

Congestion  of  the  face  and  head  in  a  newly  born  child  is  not  a  proof 
01  death  from  strangulation.  1 

A  child  may  be  strangled  during  birth  by  the  accidental  twisting  of 
the  navel-string  around  its  neck.  g 


fhe  navel-string,  like  any  other  ligature,  may  produce  a  livid  or 

ecchymosed  depression  on  the  neck.  1  m  11  or 

thn^he  va^ks  0,1  Jhe  neck’  arising  from  accidental  causes,  may  resemble 
those  which  arise  from  strangulation.  ^ 

The  local  effect  of  constriction  on  the  neck,  either  by  the  navel  si  iW 
hLanot°breathfdtUre’  *  ^  ^  ^  cWld  be  whether  it  has  or 

bora  '10  6ffeCt  iS  the  Same  Whether  the  child  has  been  partially  or  entirely 


1  “  Forensic  Medicine,”  1925,  p.  82. 
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the  MvpNtHnir  l  ligatTe  0,1  ^ neck  0f  a  Kving  child  is  the  same  whether 
tiie  navel-stiing  has  or  has  not  been  severed. 

bpiT^r  neWly  born.clJ!ld  lnay  die  from  strangulation,  without  the  fact 
tig  necessarily  indicated  by  ecchymosis  on  the  neck.  This  depends 
on  the  nature  of  the  ligature,  and  the  amount  of  force  used. 


Cold  and  Exposure 

A  newly  born  child  may  be  easily  destroyed  by  exposing  it  uncovered 
or  but  slightly  covered,  to  a  cold  atmosphere.  In  a  case  of  this  kind 
there  may  be  no  marks  of  violence  on  the  body,  or  these  may  be  slight 
and  evidently  of  accidental  origin.  In  death  from  cold  the  only  appear¬ 
ance  occasionally  met  with  has  been  congestion  of  the  brain,  with  or 
without  serous  effusion  in  the  ventricles.  (See  “  Cold,”  Vol.  I,  pp.  480 
et  seq.).  The  evidence  in  these  cases  must  be  purely  circumstantial. 
The  medical  witness  may  have  to  consider  how  far  the  situation  in  which 
the  body  was  found,  the  kind  of  exposure,  and  the  temperature  of  the  air, 
would  suffice  to  account  for  death  from  the  alleged  cause.  A  newly  born 
child  is  easily  affected  by  a  low  temperature,  and  warm  clothing  is  re¬ 
quired  for  the  preservation  of  its  life.  An  inspection  of  the  body  should 
never  be  omitted  on  these  occasions,  because  there  may  be  some  cause  of 
natural  death  which  would  at  once  dispose  of  any  criminal  charge. 
Assuming  that  the  child  died  from  cold,  it  becomes  necessary  to  inquire 
whether  the  mother  exposed  it  with  homicidal  intent.  As  a  rule  a 
woman  recently  delivered  does  not  expose  her  child  for  the  purpose  of 
destroying  it,  but  for  the  purpose  of  abandoning  it  ;  hence  it  is  rare  to 
hear  of  convictions  for  child  murder  or  of  infanticide  wrhere  cold  was  the 
cause  of  death. 


Starvation 

A  newly-born  child  kept  long  without  food  will  die,  and  no  evidence 
of  the  fact  may  be  derivable  from  an  examination  of  the  body.  There 
may  be  no  marks  of  violence  externally,  nor  any  pathological  changes 
internally,  to  account  for  death.  This  is  a  rare  form  of  murder  or  of 
infanticide,  except  that  it  may  be  incidentally  combined  with  exposure 
or  abandonment.  The  only  appearance  likely  to  be  found  on  examination 
of  the  body  would  be  complete  emptiness  of  the  alimentary  canal.  With¬ 
out  corroborative  circumstantial  evidence  this  would  not  suffice  to 
establish  the  cause  of  death  :  a  medical  witness  could  only  form  a  probable 
conjecture  on  the  point.  In  a  suspected  case  of  this  kind,  the  contents 
of  the  stomach  should  be  tested  for  farinaceous  and  other  kinds  of  food 
{vide  “  Live  Birth,”  ante). 

Violence  by  Wounds  (External  and  Internal) 

The  features  which  have  been  already  described  in  Vol.  I,  pp.  259  et 
seq.,  as  peculiar  to  w'ouncls,  contusions,  and  fractures  inflicted  during  life, 
may  be  met  with  in  a  child  whether  it  has  breathed  or  died  without  breath¬ 
ing  These  features  are  open  to  the  exceptions  there  pointed  out  ;  for 
they  will  also  be  present,  assuming  that  the  wounds  were  inflicted  imme¬ 
diately  after  the  cessation  of  respiration  or  circulation  in  the  child,  or 
after  the  cessation  of  circulation  only,  if  the  act  of  breathing  has  not  been 

performed. 
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When  a  child  is  murdered  it  is  usually  found  that  the  amount  o 
violence  inflicted  is  considerably  greater  than  that  which  is  required  to 
destroy  the  life  of  a  newly  born  child,  and  in  this  way  satisfactory  pi  oof 

of  the  crime  is  usually  obtained.  . 

The  questions  that  the  medical  witness  will  have  to  answer  in  such 

cases  are  : — • 

1.  Were  the  wounds  inflicted  before  or  after  birth  ? 

2.  Were  the  wounds  inflicted  before  or  after  death  ? 

3.  If  before,  did  they  cause  death  ? 

4.  Were  they  accidental  or  homicidal  ? 

1.  Were  they  inflicted  before  or  after  Birth  ?  In  most  cases  it  will  be 

impossible  for  a  medical  witness  to  return  any  answer  to  a  question  put 
in  this  form.  Medical  evidence  may  show  whether  a  child  was  living  or 
not  when  the  wounds  were  produced,  but  not  whether  the  whole  of  its 
body  was  or  was  not  in  the  world  at  this  time.  In  a  few  cases  an  opinion 
may  be  formed  from  the  nature,  extent,  and  situation  of  these  injuries. 

The  question  whether  the  injuries  were  inflicted  before  or  after  birth 
is  really  the  whole  crux  in  cases  of  alleged  child  murder  or  of  infanticide. 

There  are,  however,  a  number  of  injuries  in  the  wider  sense  that  are 
commonly  recognised,  or  recognisable  by  a  little  consideration,  as  ante¬ 
natal. 

A  practitioner  must  remember  that  if,  while  in  an  advanced  state  of 
pregnancy,  a  female  should  accidentally  fall  the  child  may  sustain  an 
injury  by  a  blow  through  the  abdominal  walls,  and  the  fact  is  of  sufficient 
importance  to  merit  attention,  as  the  following  case  will  show  : — 


A  pregnant  woman,  within  five  days  of  the  ordinary  term  of  gestation,  fell 
while  running,  and  her  abdomen  struck  against  an  angular  stone.  There  ' was 
an  immediate  loss  of  blood,  and  the  movements  of  the  child  ceased.  Parturition 
commenced  four  days  after  the  accident.  The  head  of  the  child  much  enlarged ,  and 
in  a  putrid  state.  The  woman  died  within  an  hour.  Upon  examining  the  child  the 
skull  was  found  almost  crushed,  the  parietal  having  become  separated  from  the 

by  external  vioience- The  marks  °f  iniury  — 


In  injuries  of  this  kind  resulting  from  falls  it  is  probable  that  the  child 
Will  be  born  dead;  there  may  also  be  marks  of  violence  on  the  abdomen 
of  the  woman.  Many  observers  have  described  cases  in  which  the  limbs 
of  the  foetus  in  utero  have  become  deeply  indented  or  spontaneously 
amputated  by  the  twisting  of  the  umbilical  cord  around  them  (vide  ante, 

amputations^  SurlT  n°";  7  r6gfded  as  the  eause  of  ante-natal 

amputations  .Such  accidental  injuries  before  birth  could  not  possibly 

be  mistaken  for  violence  inflicted  on  the  body  of  a  child  after  its  birth  ' 

a  lnid  may  be  accidentally  destroyed  in  the  act  nf  bir*fb  1  +1 

neck  being  forcib.y  twisted,  whereby  a  displacement  of  thl  ctrv  cal 

vertebral,  with  injury  to  the  spinal  marrow,  may  occur  and  cause  death 

Ihe  neTrJaact  u“ediatelyn  disCOTered  by  an  examination  of the body 

delivered,  ascribe  the  tumours  known  as  ‘ ‘aS  been  secrotly 

hiematoma  to  violence  whereas  1 1 _  put  succedaneum  and  Cephal- 

causes.  The  swelling  is  generally^ituated  on  ^  PPduced  b-v  natural 

... J&vgzzgz*  535 


196 


INFANTICIDE 


delivery  After  the  discharge  of  the  waters,  the  scalp  is  firmly  com¬ 
pressed  by  the  mouth  of  the  womb.  This  pressure  interferes  with  the 
circulation  through  the  skin,  and  causes  the  compressed  portion  of  the 
scalp  to  swell.  In  the  simplest  form  of  this  tumour  serum  only  is  found 
in  the  swollen  part  ;  occasionally  this  is  mixed  with  blood,  and  there  are 
small  eochymoses  beneath  or  in  the  scalp  and  pericranium,  or  even  within 
the  skull,  but  there  is  generally  no  injury  to  the  bones,  nor  is  there  anv 
laceration  of  the  skin  externally.  In  other  cases  blood  in  some  quantity 
is  found  effused  in  the  tumour  either  under  the  scalp,  the  membrane 
covering  the  skull  (pericranium),  or  within  the  skull  itself. 

^  iolence  from  blows  or  falls  which  would  produce  bloody  effusions 
beneath  the  scalp,  or  within  the  skull,  would  in  general  be  indicated  by 
injury  to  the  skin  or  by  fracture  of  the  bones.  The  following  case  shows 
that  caution  is  required  in  forming  an  opinion. 

A  child  died  twenty-three  days  after  birth.  The  tumour  (cephalhematoma) 
was  about  the  size  of  a  walnut  originally,  but  it  had  extended  so  as  nearly  to  cover 
the  right  parietal  bone.  On  dissection  it  was  found  to  be  filled  with  coagulated 
blood,  beneath  which  was  a  layer  of  dense  fibrinous  matter.  The  right  parietal 
bone  presented  a  fissure  with  clean  edges  running  from  the  coronal  suture  obliquely 
backwards  and  upwards.  On  the  inner  surface  of  the  bone  was  an  effusion  of  blood 
between  the  cranium  and  dura  mater  more  than  half  an  inch  in  thickness,  and 
occupying  the  whole  of  the  hollow  of  the  parietal  bone.  There  was  no  reason  to 
doubt  that  the  fracture  and  effusion  were  the  results  of  compression  during  delivery  ; 
they  had  not  been  occasioned  by  external  violence.1 


Vide  also  cephalhaematoma  in  works  on  the  surgical  diseases  of  children 
or  text-books  of  midwifery. 

Of  course  if  a  fracture  is  present  ( vide  below)  such  a  haemorrhage  is  to 
be  expected,  but  quite  apart  from  this  a  meningeal  or  even  an  intra¬ 
cerebral  haemorrhage  is  a  well -recognised  consequence  of  difficult  labour, 
and  a  well-recognised  cause  of  death  during  or  shortly  after  birth.  When 
such  is  found,  then,  in  a  dead  child,  it  must  not  be  hastily  assumed  that 
it  necessarily  indicates  violence  ;  all  other  factors  must  be  taken  into 
consideration — length  of  labour,  other  marks  suggestive  of  violence,  etc. 


2.  Were  they  inflicted  before  or  after  Death  ?  Although  marks  of 
violence  may  establish  that  a  child  was  living  at  the  time  they  were 
inflicted,  they  can  never  show  that  it  was  born  alive.  Injuries  met  with 
on  the  bodies  of  children  alleged  to  have  been  born  dead  ought,  however, 
to  be  of  such  a  nature  as  to  be  readily  explicable  on  the  supposition  of 
their  having  arisen  from  accident.  If,  from  their  nature,  extent,  or 
situation,  they  are  such  as  to  evince  a  wilful  design  to  injure,  it  is  a  fair 
ground  for  a  jury,  and  not  for  a  medical  witness,  to  inquire  why  these 
extensive  wounds,  or  other  marks  of  violence,  were  inflicted  on  a  child, 
if  as  it  is  alleged,  it  was  really  born  dead.  It  must  be  confessed  that  in 
such  a  case  there  would  be  a  strong  moral  presumption  of  murder, 
although  medical  proof  of  life  or  of  live  birth  might  totally  fail. 

As  a  summary  of  these  remarks,  it  may  be  observed  that  although 
physiologically  a  child  may  live  for  a  certain  period  after  its  birth  without 
breathing,  and  legally  its  destruction  during  this  period  would I  amount 
to  murder,  yet  there  are  at  present  no  satisfactory  medical  data  to  enable 
to  express  a  positive  opinion  on  this  point.  If  other  evidence 


a 


1  “  Trans,  of  Med.-Chir.  Soc.,”  vol.  28. 
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were  adduced  of  a  child  having  lived  and  having  been  destroyed  m 
these  circumstances-as  where,  for  example  a  woman  causes  herself  to 
be  delivered  in  a  bath  of  water,  or  an  accomplice  covers  the  mouth  of  an 
infant  in  the  act  of  birth,  or  immediately  after  it  is  born— a  medica 
witness  would  be  justified  in  asserting  that  the  absence  of  the  signs  ot 
respiration  in  the  lungs  was  no  proof  that  the  child  had  been  born  dead. 
Indeed  it  is  apparent  that  the  process  could  not  be  established,  owing  to 
the  criminal  means  actually  employed  to  prevent  it.  In  general,  those 
cases  in  which  questions  relative  to  life  before  respiration  might  arise  are 
stopped  in  the  coroner  s  court — the  usual  practice  being,  when  the  signs 
of  respiration  are  absent  or  imperfect,  to  pronounce  that  the  child  w  as 
born  dead.  If  the  lungs  sank  in  water,  the  presence  of  marks  of  violence 
on  the  body  would  be  considered  as  furnishing  no  evidence  ;  for  the 
sinking  of  the  lungs  would  be  taken  as  positive  evidence  of  still  birth,  an 
incorrect  inference  {vide  pp.  144  et  seq.,  the  hydrostatic  test). 


The  following  case  was  the  subject  of  a  criminal  charge  at  Havre  : 


A  woman  was  delivered  of  twins.  As  soon  as  the  first  child  was  born,  but  not 
before  it  had  breathed,  she  killed  it  by  fracturing  its  skull  with  a  wooden  shoe. 
In  a  few  minutes  afterwards  the  second  child  wras  born  ;  but  scarcely  had  its  head 
presented  when  she  seized  it  and  fractured  its  skull  in  a  similar  manner.  On  an 
examination  of  the  bodies  of  both  children,  the  same  degree  of  violence  w'as  found, 
presenting  in  each  case  precisely  similar  features.  From  the  appearance  of  the 
injuries,  they  must  have  been  inflicted  on  both  children  at  a  time  when  the  circulation 
was  going  on.  In  one  child,  however,  it  was  proved  that  respiration  had  taken 
place  ;  in  the  other  that  it  had  not.  In  the  latter  case  many  practitioners  would 
at  once  have  affirmed  that  the  child  had  not  lived,  because  there  wras  no  proof 
that  it  had  respired  ;  and  they  would  have  proceeded  to  draw  the  inference  that 
this  could  not  have  been  a  case  of  infanticide.  Bellot,  however,  stated  that, 
although  the  child  had  not  breathed,  he  had  no  doubt  it  had  been  born  alive ,  and 
that  it  would  have  lived  to  breathe  but  for  the  violence  inflicted. 


Apart  from  this  ever-recurring  question  about  breathing,  it  is  as 
easy  in  a  child  as  in  an  adult  to  determine  wdiether  an  injury  was  inflicted 
befoie  or  after  death,  and  the  question  is  decided  on  precisely  similar 
lines  {vide  Vol.  I,  pp.  299  et  seq.). 

3.  If  before  Death,  were  they  the  Cause  of  Death  ?  This  point  must 
be  considered  on  precisely  the  same  lines  as  in  the  case  of  wounds  found 
on  an  adult  (Vol.  I,  pp.  264  et  seq.),  but  it  must  be  remembered  in 
drawing  final  conclusions  that  a  frail  infant  may  succumb  to  injuries 

w  nch  are  comparatively  slight.  Newly  born  children  bear  a  loss  of 
blood  very  badly. 


*n  J-  the  main  question  was,  whether  five  severe  wounds  found  on 


The  medical  witness  attributed  death  to  the  wounds  which  in 
•  8  °I)inion>  could  not  have  been  accidentally  produced  •  but-  lie  admitted 
m  cross-examination,  that  the  wounds  would  have  wesented  tb^  l  ’ 
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possibly  have  been  able  to  prove  that  the  wounds  had  been  inflicted 
before  death.  Answers  to  questions  of  this  kind  can  be  given  most 
positively  where  the  body  has  been  examined  soon  after  the  infliction 
of  the  wounds.  It  is  dangerous  to  pronounce  an  opinion  when  the 
child  had  been  long  dead. 

4.  Were  they  the  Result  of  Labour  ?  Were  they  accidental  or  homi¬ 
cidal  ?  The  answer  to  this  question  must  depend  upon  the  nature 
and  the  situation  of  the  injuries.  To  exhaust  the  possibilities  under 
either  heading  would  require  a  complete  monograph  with  very  numerous 
illustrative  cases,  for  in  each  case  it  is  necessary  that  in  both  respects 
the  tale  of  the  accused  should  be  compared  point  for  point  with  the 
details  of  the  wounds,  and  each  of  these  may  vary  infinitely  in  details. 

Evidence  from  the  Nature  of  the  Wound.  Nothing  in  the  shape 
of  a  punctured  wound,  or  of  a  clean  incised  wound,  or  of  a  burn,  etc., 
could  occur  as  the  result  of  a  natural  labour.  Whereas  occasionally 
uterine  force  might  produce  dislocation  of  a  joint  or  even  fracture  of 
a  limb,  it  is  well  known  and  admitted  that  a  caput  succedaneum  and 
cephalhaematomata  are  usually  produced  by  protracted  labour,  and 
that  fractures  of  the  skull  (vide  below)  are  occasionally  caused  in  this 
way.  It  must  be  noted  that  we  are  here  speaking  of  actual  wounds,  not 
of  causes  of  death  in  protracted  delivery  (vide  p.  168). 

Incised  wounds  found  on  the  body  of  a  new-born  child  may  be  referred 
to  the  use  of  a  knife  or  scissors  in  attempting  to  sever  the  navel-string  ; 
and  they  may  therefore  be  due  to  accident.  This  point  should  not  be 
forgotten,  for  a  wound  even  of  a  severe  kind  might  be  thus  accidentally 
inflicted.  In  such  cases  we  should  always  expect  to  find  the  navel- 
string  cut,  and  not  lacerated.  The  end  of  it  should,  for  the  purpose  of 
examination  into  this  point,  be  stretched  out  on  a  piece  of  white  card. 


In  B.  v.  Wales,  there  was  a  wound  on  the  right  side  of  the  neck  of  the  child,  not 
involving  anv  important  blood  vessels,  although  it  had  caused  death.  The  medical 
witness  admitted  that  it  might  have  been  accidentally  inflicted.  The  accused 
was  acquitted. 

As  a  similar  question  may  be  unexpectedly  put  at  a  trial,  a  witness 
should  prepare  himself  for  it  by  making  a  careful  examination  of  the 
wound  and  of  the  navel-string.  This  will  usually  suffice  to  show  whether 
an  incised  wound  has  been  produced  accidentally  in  the  manner  alleged, 
or  with  homicidal  intent. 


In  R.  v.  Hacking  there  could  be  no  doubt  from  the  nature  of  the 
wound  that  it  had  been  inflicted  with  homicidal  intent. 

A  woman  was  charged  with  the  murder  of  her  infant  child.  The  medical 
evidence  was  that  its  throat  had  been  cut  with  some  thin-bladed  sharp  mstrument 
a  portion  of  the  gullet  and  windpipe  having  been  cutaway  the  woman  stated 
?he  chUd  was  born  dead,  and  confessed  that  she  had,  as  she  believed,  eu  its  throat 

with  a  nenknife  which  she  had  afterwards  wiped  and  put  away.  lae  "faJ 

c  i  i  ’  r,nr.Lrpt  The  modical  witness  stated  that  the  child  had  certainly 

also  that  the  appearance  of  the  wound  from  the  examination, 

after  death,  would  be  similar  ;  and  that  it  was  impossime, 


199 


FRACTURES  OF  THE  SKULL 


to  say  whether  the  child  had  been  partially 
The  woman  contended  that  there  was  no 
born  alive.  The  woman  was  acquitted. 


or  wholly  born  at  the  time  of  its  infliction, 
evidence  that  the  child  had  been  fully 


Such  a  wound  with  a  penknife  was  hardly  likely  to  be  inflicted  on 
the  child  by  any  accident,  or  for  the  purpose  of  aiding  delivery.  As 
the  child  had  breathed,  it  is  absurd  to  suggest  that  the  woman  waited 
until  it  had  died  from  some  other  cause,  as  to  which  there  was  no  sign  ; 
and  that  after  death,  without  any  conceivable  motive,  she  had  cut  out 
a  portion  of  its  throat.  The  acquittal  appears  to  have  been  based  on 
the  assumption  that  the  child  was  destroyed  before  it  was  wholly  born  ; 
and  although  it  had  breathed,  there  was  no  evidence  to  show  that  breath¬ 
ing  had  continued  after  its  body  was  entirely  in  the  world. 

Small  punctured  wounds  of  vital  organs,  brain,  cord,  heart,  etc., 
should  be  most  especially  looked  for  by  a  most  thorough  autopsy. 

The  spinal  marrow  is  said  to  have  been  wounded  by  needles  or 
stilettos  introduced  between  the  vertebrae,  the  skin  having  been  drawn 
down  before  the  wound  was  inflicted,  in  order  to  give  to  it  a  valvular 
character,  and  to  render  it  seemingly  superficial.  The  brain  is  also 
said  to  have  been  wounded,  by  similar  weapons,  through  the  nose  or 
the  thinner  parts  of  the  skull  (the  fontanelles). 


Fractures  of  the  Skull.  These  may  arise  from  uterine  action,  accident 
by  fall,  or  criminal  violence,  and  may  be  equally  met  with  in  violence 
to  the  living  or  recently  dead  body. 

Although  it  has  been  a  matter  of  frequent  observation  that  great 
violence  may  be  done  to  the  head  of  a  child  during  parturition  without 
necessarily  giving  rise  to  fracture,  yet  it  is  beyond  all  doubt  that  such 
an  injury  may  occur  by  the  expulsive  efforts  of  the  womb  forcing  the 
head  of  a  child  against  the  bones  of  the  pelvis.  Even  the  violent 
compression  which  the  head  sometimes  experiences  in  passing  the  mouth 
of  the  uterus  may  suffice  for  the  production  of  fracture. 

Fractures  of  the  skull  are  uncommon  accidents  of  parturition.  They 
usually  result  from  the  pressure  of  the  sacral  promontory,  and  are  seen 
as  a  spoon-shaped  or  gutter-like  depression.  Fissured  fractures  may 
also  be  caused  in  natural  delivery,  especially  in  contracted  pelves,  but 
they  are  usually  the  result  of  delivering  the  head  with  forceps. 

These  accidental  fractures  are  generally  slight  :  they  commonly 
amount  merely  to  fissures  in  the  bones,  beginning  at  the  sutures  and 
extending  downwards  for  about  an  inch  or  less  into  the  bodv  of  the 
bone.  The  frontal  and  parietal  bones  are  the  only  bones  likely  to  be 
fissured  or  fractured  during  the  act  of  parturition.  In  the 'greater 

of  fracture CaSGS  rep°rted’  the  parietal  bones  only  have  presented  marks 


Fractures  are  always  associated  with  haemorrhage  within  the  skull 
but  intracranial  haemorrhage  without  fracture  is  much  more  common 
in  causing  the  death  of  the  child  during  birth.  common 


In  one  instance  a  woman  was  delivered  after  a  . 

While  the  head  of  the  child  was  at  the  outlet  the  V  f  twenty-seven  hours, 

an  hour;  the  child  was  then  suddenly  expe^ lied  and'sef  COntractlons  *****  fol 
hand,  so  that  its  body  did  not  come  in  contac^with^  Scl™°re*\  received  it  in  his 

Physical  injury.  The  child  did  not  breathe  when  bo£  Xft  t ‘showed  ’eWden'i 
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The  most  important  fact  observed  was  the  condition  of  i  rP, 

sagittai  suture  towards  the1’ ^^tTeTf ^he' bon^  Xut  hXtn ^mclf^iefgfh^and 

rJrt  nffh  abouta;\mch  1(fg>  passing  from  the  lambdoidal  suture  at  the  back 
part  of  the  parietal  bone,  also  towards  the  centre.  There  was  no  doubt  that  these 
Wires  or  fractures  in  the  bone,  with  the  effusion  of  blood  beneath,  were  produced 
by  the  action  of  the  uterus  alone  during  delivery.  ^ 

From  these  appearances,  and  in  an  absence  of  all  knowledge  of  the  facts  the 
following  condusums  might  well  have  been  drawn  :  first,  that  this  child  was  born 
I  a  de  of  living,  and  probably  lived  after  its  birth  ;  and  second,  that  it  had  died 
a  violent  death  from  injuries  inflicted  on  the  head.  A  woman  delivered  of  an 
illegitimate  child  in  secret  might,  although  innocent,  have  thus  been  compromised 
in  a  c barge  of  murder.  As  the  lungs  sank  in  water,  entire  and  divided,  it  is  highly 
probable  that  the  case  would  have  been  stopped  by  a  coroner’s  jury  on  medical 
evidence  that  the  child  was  stillborn.  If,  however,  further  proceedings  had  been 
taken,  the  amount  of  violence  to  the  head  was  too  slight  to  justify  a  medical 
opinion  that  it  conclusively  indicated  an  act  of  murder.  The  bones  were  merely 
fissured,  not  dashed  in  or  displaced,  and  the  brain  was  uninjured  ;  the  fissures 
were  slight,  and  the  amount  of  blood  effused  was  very  small  for  an  act  of  homicidal 
violence  involving  the  skull.  Medical  men  must  be  prepared  to  make  full  allowance 
for  the  accidental  occurrence  during  labour  of  such  injuries  as  these. 

In  the  following  case  it  is  probable  that  a  fracture  of  the  head  of  a  child 
was  produced  by  the  expulsive  action  of  the  uterus. 


The  body  had  been  found  secretly  buried  ;  it  was  fully  developed,  but  the  child 
had  evidently  not  breathed.  The  navel-string  had  been  cut  and  tied  ;  but  six 
inches  of  it  still  remained  attached  to  the  body.  On  the  left  side  of  the  cranium, 
near  the  summit,  there  was  a  small  effusion  of  blood  ;  below  this,  a  fissure  half  an 
inch  in  length  was  found  in  the  edge  of  the  left  parietal  bone,  close  to  the  line  of 
the  sagittal  suture,  and  near  the  posterior  fontanelle.  On  shaving  off  the  hair 
there  was  no  discoloration,  nor  any  mark  on  the  skin  indicative  of  a  blow.  There 
wras  no  evidence  to  show  that  any  violence  had  been  used  to  the  child  at  its  birth, 
and  from  the  description  of  the  fissure  it  was  a  fair  presumption  that  it  had  arisen 
from  the  muscular  contractions  of  the  uterus  during  delivery. 


The  possible  occurrence  of  an  accidental  injury  of  this  kind  has  been 
strained,  in  several  cases  of  child  murder  or  infanticide,  to  explain  the 
origin  of  fractures  which,  however,  could  not  be  fairly  assigned  to 
such  cause. 


In  I?,  v.  Irwin,  there  was  no  doubt,  from  the  state  of  the  lungs,  that  the  child 
had  fully  breathed,  and  there  was  violence  to  the  head  which  satisfactorily  accounted 
for  its  death.  The  whole  extent  of  the  right  side  of  the  head  was  deeply  bruised, 
and  there  was  a  large  quantity  of  coagulated  blood  lying  beneath  the  bruise.  In 
the  centre  of  the  right  parietal  bone  there  was  a  fracture  extending  across  the 
vertex  for  fully  four  inches,  and  involving  a  part  of  the  parietal  bone  on  the  opposite 
side  ;  it  was  in  a  continuous  even  line,  not  radiated  and  not  depressed.  The 
pericranium,  bones,  and  soft  parts  in  the  track  of  the  fracture  were  deeply  eccliy- 
mosed,  while  on  the  surface  of  the  brain,  particularly  on  the  right  side,  there  was  a 
copious  effusion  of  clotted  blood.  It  was  impossible  to  refer  severe  injuries  of 
this  kind  to  the  action  of  the  uterus  in  delivery,  or  to  violence  applied  after  death. 
The  accused  alleged  that  the  child  was  stillborn. 

In  the  case  of  R.  v.  Mussett,  the  head  of  a  child  wras  almost  flattened  from 
the  violence  sustained.  It  was  clear  that  no  fall  or  other  accident  could  explain 
this  condition.  Some  fresh  blood  and  a  single  hair  w>ere  found  on  a  shelf  m  the 
cellar,  for  which  the  accused  accounted  by  stating  that  she  had  killed  a  rabbit  there. 
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A  microscopical  examination,  however,  ^owe^H  was  “ 
“eludtXlh  ™and  thlt  ft  had  had  an  independent  existence.  The 
accused  was  convicted. 

The  following  case  of  spontaneous  fracture  of  the  parietal  bone 
occurred  during  a  natural  but  tedious  labour,  in  which  the  head 
child  was  five  hours  in  the  pelvic  cavity,  although  the  pelvis  was  we 

formed. 

There  were  three  fissures  in  the  bone— one  running  into  the  sagittal  suture, 
one  to  the  inner  inferior  angle,  and  the  other  to  the  middle  of  the  anterior  edg £ 
of  the  bone.  The  child  was  stillborn.  Much  blood  was  effused  beneath  the 

scalp,  but  there  was  none  under  the  skull. 

These  accidental  fractures  and  effusions  of  blood  from  uterine  action 
are  usually  recognised  by  their  very  slight  extent.  In  cases  of  murder 
by  violence  to  the  head,  the  injuries  are  usually  much  more  severe  ; 
the  bones  are  driven  in,  the  brain  protrudes,  and  the  scalp  is  extensively 
lacerated.  Such  severe  injuries  as  these  cannot  arise  accidentally  from 
the  action  of  the  uterus  during  parturition. 

A  case  occurred  in  which,  in  addition  to  severe  injuries  to  the  brain,  coal-dust 
and  minute  pebbles  were  found  driven  into  the  skin  of  the  head  as  a  result  of  the 
body  being  thrown  from  a  height. 

It  may  sometimes  be  urged  that  the  woman  was  unexpectedly  seized 
with  labour,  that  the  child  was  expelled  suddenly  by  the  violent  con¬ 
tractions  of  the  uterus,  and  that  the  injuries  might  have  arisen  from 
its  head  coming  in  contact  writh  some  hard  surface — as  a  floor  or  pave¬ 
ment.  A  woman  may  be  thus  suddenly  and  unexpectedly  delivered 
while  in  the  erect  posture,  although  this  is  not  common  among  primiparous 
women,  and  severe  injuries  may  be  thus  accidentally  produced  on  the 
head  of  a  child. 

In  a  case  of  sudden  delivery  in  the  erect  posture  in  a  primiparous 
woman,  without  injury  to  the  child,  the  umbilical  cord  was  ruptured 
at  the  distance  of  about  two  inches  from  the  navel.  In  another  case, 
a  woman  who  had  borne  a  child  was  suddenly  delivered  while  standing. 
The  child  fell  to  the  floor  on  its  vertex,  and  the  cord  was  ruptured.  A 
small  quantity  of  blood  escaped  from  the  part  struck,  there  was  no 
fracture  of  the  bones,  and  the  child  sustained  no  serious  injury.  In 
the  case  of  another  primiparous  woman,  sudden  delivery  took*  place 
while  she  was  in  the  act  of  sitting  down.  The  child  was  forcibly  expelled, 
and  fell  with  its  head  on  to  the  floor  of  the  room ;  it  was  taken  up  dead* 
the  cord  being  still  attached  to  it,  and  the  placenta,  which  came  away 
shortly  after  the  birth  of  the  child. 

Fractures  of  the  skull  even  in  these  circumstances  are  of  rare 
occurrence.  Out  of  183  cases  reported  by  Klein,  in  which  the  women 
were  rapidly  delivered  while  sitting,  standing,  or  inclined  on  the  knees 
—the  child  falling  on  the  ground  or  floor— there  was  only  one  instance 
iri  which-a  child  was  killed;  and  there  was  not  a  single  instance  in 
winch  the  bones  of  the  skull  were  fissured  or  fractured  so  far  as  could 
be  ascertained  by  external  examination.  Chaussier  performed  some 
experiments  on  the  bodies  of  stillborn  children,  allowing  them  to  fall 
’Kith  their  heads  downwards  on  a  paved  floor,  from  a  height  of  eighteen 
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rlweiv^  1  nf  Tft  0ne  °r  “  huer  0f  the  Parietal  bones  fractured 

vrf  K  il’  l,  hf  *een  CaS6S'  Althou«h  these  results  are  conflicting, 
yet  Kleins  observations  appear  more  to  the  purpose,  because  they 

made  m  circumstances  in  which  the  question  would  really  arise 
in  a  case  of  infanticide.  They  are,  moreover,  strikingly  supported  by 
numerous  cases  reported  in  the  medical  journals  of  children  being 
delivered  while  the  mother  was  standing  up,  falling  head  first  on  to 

fracture  aid  SUrfaCeS  and  yet  only  receiving  bumps  and  bruises  without 

these  reported  cases  lead  to  the  inference  that  although  fractures 
of  the  skull  are  not  likely  to  occur,  the  possibility  of  their  occurrence 
cannot  be  denied. 


A  fracture  of  the  skull  of  a  child  may  be  produced  when  a  woman  is  delivered 
m  the  erect  position.  In  a  reported  case  there  was  merely  the  appearance  of 
a  bruise  on  the  head,  and  the  cord  was  ruptured  (not  cut)  three  inches  from  the 
na\  el.  The  child  did  not  suffer  from  the  fall,  and  continued  wrell  until  six  days 
after  its  birth,  when  it  was  seized  with  convulsions  and  died.  There  was  a  fissure 
of  about  an  inch  and  a  half  in  length  in  the  upper  part  of  the  left  parietal  bone. 
A  clot  of  blood  was  found  in  this  situation  between  the  dura  mater  and  bone, 
and  there  was  congestion  of  the  vessels  of  the  membranes  ;  with  this  exception 
there  was  no  morbid  appearance  of  the  body.  In  another  case  in  which  the  child 
died  from  injury  to  the  head  by  falling  from  the  body  of  the  mother  in  an  unexpected 
delivery,  the  cause  of  death  was  effusion  of  blood  on  the  brain.  There  was  sudden 
delivery  in  the  erect  posture,  the  child  falling  with  its  head  on  a  deal  floor.  A 
large  fissure  was  found  in  the  right  parietal  bone,  and  there  was  a  great  effusion 
of  blood,  which  had  caused  death.  In  this,  as  in  some  other  cases  of  delivery  in 
the  erect  posture,  the  umbilical  cord  was  torn  through  about  two  and  a  half  inches 
from  the  body. 

In  a  similar  case  the  mother  was  charged  with  the  murder  of  her  child.  The  right 
parietal  bone  was  fractured,  and  there  was  effusion  of  blood  internally,  but  there 
was  no  mark  of  external  violence.  The  cord  had  been  ruptured  at  a  distance  of 
two  and  a  half  inches  from  the  navel.  The  stomach  of  the  child  contained  the 
usual  albuminous  and  mucous  matters  of  the  foetal  state,  without  any  appearance 
of  food.  The  lungs  were  inflated  and  highly  crepitant ;  the  foramen  ovale  and 
the  ductus  arteriosus  were  in  their  foetal  condition.  The  child  had  probably  been 
drowned  in  the  discharges  through  lack  of  assistance  at  the  time  of  birth.  The 
woman,  who  admitted  that  the  child  had  fallen  from  her  suddenly,  was  acquitted. 
In  each  of  four  cases  of  sudden  delivery  the  child  dropped  from  the  woman,  and 
in  two  of  them  there  were  fissures  in  the  parietal  bones.  The  children  recovered 
from  the  effects  of  the  accidents.  Other  cases  of  rapid  delivery  in  the  erect  posture 
are  reported.  In  these  there  was  no  injury  to  the  child,  although  in  one  case 
the  delivery  took  place  on  the  deck  of  a  vessel. 


Braxton  Hicks  called  attention  to  the  possibility  of  fractures  or 
fissures  of  the  bones  of  the  head  being  caused  by  lateral  pressure  of 
the  skull  from  the  hands  of  the  mother  in  order  to  aid  her  delivery. 
It  would  appear,  however,  from  his  experiments  on  this  subject  that 
such  injuries  may,  as  a  rule,  be  distinguished  from  those  which  are  tho 
result  of  a  deliberate  attempt  at  murder. 

Hicks  performed  various  experiments  on  the  heads  of  still-born 

infants. 


In  one  instance  by  sudden  lateral  pressure  he  produced  a  fracture  through 
the  arch  of  the  cranium, -but  the  bones  generally  yielded  to  the  force  without 
breaking.  When,  however,  one  side  of  the  head  was  laid  on  a  hard  and  resis  mg 
surface  like  the  floor,  and  the  other  side  was  compressed  firmly  and  suddenly, 
a  fracture  was  produced  in  the  lower  parietal  bone,  although  the  bones  ot  the 
head  were  firmly  ossified.  In  two  other  experiments  on  large  children  w ith  tirm  y 
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ossified  skulls,  lateral  pressure Th“e  was 

fracture  or  injury  such  as  could  nnrietal  bone,  produced  not  so  much 

a  fissure  of  about  half  an  me  1  m  1  bone  The  appearances  produced  by 

by  pressure  as  by  an  indentation  of  tl.o  bone  ihe  J>I  ^  wer0  £  folloWs 

he^i  beneath  the  scalp-tumour. 

The  fissure  produced  on  the  parietal  bone  was,  however,  too .  slight 
to  be  consistent  with  the  theory  of  homicidal  violence.  K  follows , 
from  these  experiments  on  the  dead  bodies  of  newlyborn  children, 
that  fractures  of  the  skull  are  not  easily  produced  l,'  the  co,K^1°n8 
in  which  a  woman  would  be  placed  in  delivering  herself  The  bones 
as  in  natural  delivery,  yield  to  great  pressure  without  breaking, 
composition  and  elasticity,  as  well  as  the  yielding  of  the  parts,  in  the 
situation  of  the  sutures,  tend  to  counteract  the  effects  of  manual  violence 

thus  applied  to  the  head. 

When  the  marks  of  violence  found  on  the  head,  neck,  or  body  o 
a  child  cannot  be  easily  referred  to  an  accidental  fall,  it  is  common 
to  ascribe  them  to  the  efforts  made  by  a  woman  in  her  attempts  to  deliver 
herself,  the  destruction  of  the  child  being  an  accidental  result  ot  these 
efforts.  A  medical  opinion  in  such  cases  must  depend  upon  the  nature, 
situation,  and  extent  of  the  injuries  ;  and  each  must  be  therefore  decided 


by  the  circumstances  attending  it. 

A  medical  witness  will  often  find  himself  questioned  respecting  the 
strength  or  capability  for  exertion  possessed  by  working-class  women 
shortly  after  childbirth.  Many  medical  practitioners,  judging  only 
ftom  what  they  have  observed  among  the  middle  or  higher  classes, 
are  liable  to  be  led  into  an  erroneous  opinion,  which  may  affect  their 
evidence. 


A  woman  accused  of  child  murder  walked  a  distance  of  twenty-eight  miles 
in  a  single  day,  with  her  child  on  her  back,  two  or  three  days  after  her  delivery. 
Cases  have  been  reported  in  which  women  have  walked  six  and  eight  miles,  on  the 
very  day  of  their  delivery,  without  sensible  inconvenience.  In  one  case  the  woman 
was  engaged  in  reaping  — she  retired  to  a  little  distance,  effected  her  delivery  by 
herself,  and  went  on  with  her  work  for  the  remainder  of  the  day,  appearing  only 
a  little  paler  and  thinner  than  usual.  In  the  case  of  Macdougal,  the  accused, 
A/ho  was  sleeping  in  bed  with  two  servants,  arose,  was  delivered,  and  returned  to 
bed  without  either  of  them  being  aware  of  what  had  occurred.  Cases  like  the  last 
have  often  occurred. 


A  firm  resolution,  with  a  strong  desire  to  conceal  her  shame,  may 
enable  a  woman  to  perform,  immediately  after  her  delivery,  acts  connected 
with  the  disposal  of  the  body  of  her  child,  which,  from  ordinary  experience, 
might  appear  to  be  much  beyond  her  strength. 


In  R.  v.  May,  a  domestic  servant  had  been  sent  to  market  with  some  poultry. 
On  her  return,  she  asked  the  boy  who  drove  the  cart  to  stop.  She  got  out  and 
went  to  a  recess  by  the  side  of  the  road.  In  five  minutes  she  was  observed  following 
the  cart,  and  she  walked  home  a  distance  of  a  mile  and  a  half.  She  went  about 
her  usual  work  on  that  and  the  following  day.  She  had  been  delivered  of  a  child 
in  the  recess,  and  it  was  subsequently  found  there.  One  witness  heard  it  erv 
hut  it  soon  died.  J  ’ 

T  ide  also  p.  47  for  further  references. 
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at  ft  weSf.h°TTer’  Sh°Uld  be  PrePared  t0  that  a  woman 

nf  i,  T  f  ber  d(dlveiX  owing  to  pain  and  anxiety,  may  be  deprived 
f  all  judgment,  and  may  destroy  her  offspring  without  being  conscious 
of  what  she  is  doing  (See  the  Infanticide  Act,  1938.)  Mere  appearances 
of  v  iolence  on  a  child’s  body  are  not  per  se  sufficient,  unless  there  is  some 

infltTJ  or  tb°W  tlmt  thG  Vi°lenCe  WaS  kn0win^y  and  intention^ 
inflicted,  01  the  appearances  are  of  such  a  kind  as  of  themselves  to 
indicate  homicidal  intent.  u 

When  the  skull  of  a  new-born  infant  is  found  to  be  fractured  the 
question  put  to  a  medical  witness  may  be— Is  the  degree  of  injury  such 
as  to  be  consistent  with  the  view  that  it  was  accidentally  caused  during 
delivery ,  either  by  the  woman  herself,  or  by  some  person  who  was  present  ? 
Braxton  Hicks  was  called  by  a  midwife  to  aid  the  delivery  of  a  woman. 
On  examination,  he  observed  as  follows : _ 


The  skull  was  fractured  through  the  parietal  bone  on  one  side,  and  there  was 
a  slight  fracture  of  the  edge  of  the  occipital  bone,  with  a  scalp-tumour.  The 
head  of  the  child  was  at  the  brim  of  the  pelvis,  and  the  fractures  had  been  produced 
by  the  midwife  m  her  attempts  to  push  the  head  back  into  the  cavity.  The  woman 
vas  delivered  by  instruments  :  in  such  a  case  a  woman  would  not  be  able  to 
<  e  iv er  heiself.  In  another  instance  a  new-born  child  had  a  fracture  through 
the  arch  of  the  skull,  from  one  side  to  the  other,  and  a  fracture  in  the  frontal 
bone  on  one  side.  The  jaw  was  broken,  the  angle  of  the  mouth  lacerated,  and 
the  humerus  was  also  fractured.  The  woman  who  had  been  delivered  of  the 
child  was  charged  before  a  magistrate  with  wilful  murder  ;  and  the  question 
was,  had  she,  in  attempts  to  aid  delivery,  produced  this  violence  on  the  body 
by  seizing  the  head  and  violently  compressing  it,  or  had  the  injuries  resulted 
from  the  body  falling  on  the  floor  of  the  room  ?  Conflicting  medical  opinions 
were  given,  but  Hicks,  who  was  called  as  an  expert,  admitted  that  the  injuries 
might  have  been  possibly  inflicted  by  the  woman  on  the  child  in  her  attempts  at 
self-delivery. 

Evidence  from  the  Locality  of  the  Wound  or  Wounds.  If  many 
incised  wounds  are  found  about  the  limbs  or  body  of  a  child,  infliction 
by  a  second  person,  and  that  not  by  accident,  is  an  inevitable  deduction. 
In  some  instances  the  body  of  a  child  is  found  cut  to  pieces,  and  the 
allegation  in  defence  may  be  that  the  child  was  stillborn,  and  the  body 
had  been  thus  treated  for  the  purpose  of  concealment. 


Toulmouche  has  reported  a  case  of  this  kind.  As  the  woman  had  not  destroyed 
the  lungs,  experiments  on  these  organs  gave  satisfactory  evidence  of  complete 
respiration.  The  cavities  of  the  heart  and  great  vessels  were  empty  :  the  body 
was  generally  drained  of  blood,  and  the  skin  throughout  very  pale.  This  led 
to  the  inference  that  the  mutilations  must  have  been  inflicted  while  the  child  was 
living  ;  and  as  all  the  parts  were  healthy,  and  no  natural  cause  of  death  was 
apparent,  Toulmouche  ascribed  the  death  of  the  child  to  the  wounds.  The  woman 
was  convicted. 


If  marks  of  violence,  apparently  inflicted  about  the  same  time,  are 
found  on  different  and  remote  parts  of  the  body,  and  these  marks  bear 
the  characters  of  those  produced  during  life,  it  is  rendered  probable 
that  they  were  inflicted  criminally  upon  a  child  that  was  completely 
born.  Marks  of  severe  violence  on  one  part,  as  the  head  or  breech, 
would  not  always  justify  such  a  presumption,  because  it  might  be  fairly 
objected  that  they  had  been  unintentionally  produced  by  the  woman 
in  her  attempts  at  self-delivery.  It  would  be  for  a  witness  to  form  an 
op  nion  from  the  circumstances  accompanying  the  particular  case, 
whether  they  had  been  thus  occasioned. 
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A  child  which  was  said  to  have  bean  tan 
burial  and  eleven  days  afte  •  wag  \  clean  cut  on  the  right  arm, 

Mil  e  tlie  blister  of  a  burn)  on  the  scrotum,  containing  three  drachms  of  a  jell  - 
coloured  serum  On  the  right  leg,  the  muscles  were  exposed  for  nearly  the  whole 
length  •  the  surface  of  the  wound  was  of  deep  scarlet  colour,  and  the  margin  v  ide  y 
inflamed  It  had  the  appearance  as  if  fire  had  been  applied  to  the  eg,  althoug 
there  was  no  sign  of  charring.  These  facts  tended  to  show  that  the  child  uas 
living  when  the  injuries  were  inflicted  ;  while  the  nature  and  situation  of  the  injuries 
rendered  it  impossible  that  they  could  have  arisen  from  any  accident  during 
deliverv.  The  state  of  the  lungs  was  somewhat  remarkable  :  the  lejt  floated 
freely  on  water,  and  there  was  distinct  crepitation  in  it  ;  the  right  sank  m  water, 
no  portion  of  it,  when  divided,  was  observed  to  float.  From  the  buoyant  and 
crepitant  state  of  the  left  lung,  there  was  reason  to  presume  that  if  respiration 
had  commenced  during  birth,  it  had  continued  afterwards.  It  was  inferred  that 
the  child  had  been  born  alive  ;  and  that  inference  was  corroborated  by  the  marks 
of  violence.  It  is  probable  that  the  child  did  not  live  long  after  birth. 


The  air  could  not  have  been  derived  from  putrefaction  nor  artificial 
inflation  :  therefore  the  only  question  was,  whether  the  child  had 
breathed  after  its  body  was  wholly  in  the  world.  The  facts  above 
mentioned  justified  the  inference  drawn.  From  a  confession  sub¬ 
sequently  made  by  the  mother,  it  appeared  that  the  child  had  been 
born  alive,  and  had  cried,  but,  owing  to  the  injuries  inflicted  on  it,  it 
did  not  survive  birth  longer  than  a  quarter  of  an  hour. 

The  head  and  neck  are  injured  most  frequently  both  in  nature’s 
efforts  at  expulsion  and  in  a  woman’s  frantic  efforts  at  self-help.  It 
is  consequently  in  this  locality  that  we  meet  with  the  greatest  difficulty, 
firstly  in  deciding  whether  the  injury  was  inflicted  by  nature  or  accident 
without  the  intervention  of  a  second  person,  and  secondly  in  deciding 
whether  the  obvious  intervention  of  the  woman  was  criminal  or  other¬ 
wise. 

A  medical  witness  would  find  no  difficulty  in  determining  the 
probability  of  an  explanation  of  the  origin  of  fractures  of  the  neck 
and  head,  etc.,  if  he  were  made  acquainted  with  all  the  facts  connected 
with  the  delivery.  But  it  will,  usually,  be  out  of  his  power  to  obtain 
this  knowledge.  Sometimes  the  fractures  will  be  accompanied  by 
incisions,  punctures,  or  lacerations  of  the  scalp  or  face  :  in  such  cases, 
although  the  origin  of  the  fractures  might  be  accounted  for  by  an 
alleged  fall  during  parturition,  the  cause  of  the  other  injuries  would 
still  remain  to  be  explained.  Injuries  of  this  nature,  with  the  fact 
that  there  are  bruises  or  contusions  as  well  as  fractures  not  connected 
with  each  other  in  various  parts  of  the  skull,  and  depending  on 
different  acts  of  violence,  would  be  inexplicable  on  the  hypothesis  of 
an  accidental  fall. 


v„Afrl  wa?  del Tred,  She  at  first  denied  that  she  had  had  a  child, 

but  afterwards  prod  ueed  the  dead  body.  It  was  mature  and  had  breathed .  There 

bXLXX  i*  “  °f  ,IreS3Ure  ab°Ut  the  ami  extensive  effusions  of  blood 

beneath  the  scalp  in  various  parts  of  the  head.  There  was  no  gross  fracture  but 

o^oS; 
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dea1?  °f  tre  child  was  referred  to  the  injuries  found  on  the  head.  The 
gul  afterwards  confessed  that  she  was  delivered  while  lying  on  the  bed.  and  that 
she  had  then  struck  the  child  on  the  head  and  body  with  a  wooden  shoe. 

.  +i 11 11]q"est  was  beld  °n  th?  body  of  a  female  infant  who  had  been  born,  according 
to  the  statement  of  the  mother,  in  the  pan  of  a  water-closet  on  the  ground-floor 
of  the  house,  and  was  afterwards  carried  by  her  up  two  flights  of  stairs,  and  placed 
beside  her  in  bed.  bhe  admitted  that  the  child  had  been  born  alive,  but  stated 
that  it  was  dead  when  she  lifted  it  up  from  the  pan  to  carry  it  to  the  bedroom. 
1  he  navel -strmg  was  tom  at  a  distance  of  four  inches  from  the  abdomen.  The 
child,  she  alleged,  had  fallen  into  the  water-closet  pan.  No  trace,  however  of  blood 
or  other  discharge  was  found  on  or  near  the  seat  of  the  closet ;  while  upon  the 
opposite  side  of  the  closet  the  floor  was  stained  with  blood,  which  had  been 
impel  feet  ly  w  iped  up.  The  body  was  that  of  a  well-formed  mature  child,  weighing 
seven  pounds.  The  lungs  had  been  fully  expanded,  covered  the  heart,  and  floated 
on  water  with  and  without  the  latter  organ.  The  scalp  presented  no  trace  of 
injury  ;  there  was  only  the  usual  scalp-tumour,  and  on  dividing  the  skin  there 
was  some  ecchymosis  at  this  part.  The  bones  of  the  skull  were  extensively 
fractured.  There  was  a  horizontal  fracture  nearly  an  inch  long  over  each  orbital 
prominence  ;  and  upon  the  right  frontal  eminence  the  bone  was  broken  and 
depressed,  in  an  acute  triangular  form,  three-quarters  of  an  inch  in  length.  The 
parietal  bones  on  each  side  wrere  fractured  vertically  from  their  eminences  down¬ 
wards,  to  the  extent  of  an  inch  and  a  quarter  ;  and  on  the  left  side  the  lower  end 
of  this  fissure  was  joined  by  another  of  similar  extent,  passing  horizontally  forwards 
at  the  right  angle  to  the  edge  of  the  bone.  Similar  smaller  fractures  were  found 
at  different  parts  of  the  upper  surface  of  the  skull,  apparently  not  connected  with 
each  other.  Within  the  cranium,  blood  was  extravasated  on  the  surface  of  the 
brain,  and  in  the  membranes.  No  fractures  were  detected  at  the  base  of  the  skull. 
It  was  very  doubtful  whether  the  body  of  the  child  had  been  in  the  pan  at  all. 
Assuming  that  the  child  had  thus  fallen,  the  distance  was  too  small  to  have  caused 
such  an  amoimt  of  injury,  found  on  several  parts  of  the  skull  ;  also,  as  the  child 
would  have  passed  in  an  oblique  direction  forwards  from  the  outlet,  it  would 
probably  have  glided  safely  down  by  the  side  of  the  pan.  In  the  absence  of 
evidence  as  to  the  mode  in  which  the  injuries  were  inflicted,  it  was  suggested 
that  they  might  have  been  caused  by  the  mother  having  fallen  upon  the  child 
on  her  way  upstairs  ;  and  this  hypothesis  was  ultimately  adopted  by  the  coroner’s 
jury,  though  there  was  no  doubt  that  the  child’s  death  was  caused  by  the  injuries 
to  the  head. 

In  R.  v.  Gibson  the  skull  of  the  child  was  fractured,  and  much  blood  was 
effused  on  the  brain.  The  right  lung  contained  air,  and  the  left  lung  also,  but  in 
small  quantity  :  they  both  floated  in  water.  The  accused  admitted  that  the  child 
cried  twice  and  she  accounted  for  the  fracture  of  the  skull  by  asserting  that  the 
child  had  dropped  from  her  in  a  lane.  She  wrapped  it  up,  and  soon  afterwards 
found  that  it  was  dead.  A  stone  having  blood  and  hair  upon  it  was  picked  up 
near  the  bodv.  The  accused  was  acquitted. 

In  R.  v.  Strangeumys  there  was  not  only  a  fracture  of  the  right  parietal  bone, 
but  the  throat  was  cut  wTith  a  knife.  From  the  state  of  the  lungs  it  was  evident 
that  the  child  had  breathed,  but  the  medical  witness  declined  to  say  that  it  had 
had  an  existence  independently  of  the  mother.  The  defence  was,  that  the  child 
had  dropped  from  her  while  she  was  standing  at  her  work,  and  that  it  fell  on  the 
kitchen  fender.  There  were,  however,  no  marks  of  blood  on  the  fender,  and  the 
wound  in  the  throat  was  inconsistent  with  such  a  statement. 


Severe  fractures  with  great  depression  of  the  bones,  and  the  co¬ 
existence  of  lacerated  wounds  of  the  scalp  with  severe  injuries  on  other 
parts  of  the  body,  are  not  consistent  with  the  theory  of  their  production 
in  self-delivery.  Nevertheless,  as  in  the  following  case,  such  violence 
even  when  plainly  homicidal  may  be  treated  as  accidental  or  as  justifying 
a  verdict  of  infanticide. 


The  medical  evidence  showed  that  the  newly  born  child  had  breathed,  and 
there  trno  apparent  natural  cause  for  death.  There  were  marks  of  huger- 
nails  in  the  neck,  evidently  indicating  attempted  strangulation. 


The  bones  on  each 
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Bide  of  the  head  were  crushed  andthte  liaaeau^Tp^^re  onthfbrata.'^A  fall 

or  accidental  force^  applied  ^iuriiifj  ^iv^could  not 

S3S=i'S^““' . . 

In  charging  the  jury  upon  the  cause  of  death,  the  judge  said  that  the 
medical  men  had  attributed  it  to  the  combined  effect  of^ngulation 
and  violence  to  the  head.  It  might,  however,  be  a  theory  that  the 
struggles  of  a  young  woman  during  parturition  might  have  occasioned 
the  injuries,  or  she  might  in  her  weakness  have  fallen  upon  the  child 
while  on  the  floor.  Did  the  medical  evidence  satisfy  them  beyond  a 
reasonable  doubt  that  this  young  woman  had  murdered  her  child  ‘  ihe 

jury  returned  a  verdict  of  Not  Guilty. 

It  is  important  in  cases  such  as  these  that  the  medical  man  should 
examine  the  thighs  and  vulva  of  the  mother  for  evidence  of  wounds, 
scratches,  etc.  It  is  inconceivable  that  a  woman  should  in  efforts  at 
self-delivery  inflict  severe  wounds  on  the  child,  especially  with  an  instru¬ 
ment  of  any  kind,  scissors,  knives,  etc.,  without  at  the  same  time  doing 
some  damage  to  herself.  To  excuse  severe  inj  uries  on  the  child  necessitates 
the  assumption  of  a  condition  of  frenzy  on  the  part  of  the  mother,  and 
in  a  frenzy  she  would  probably  damage  herself.  rIhe  finding  of  such 
lesions  on  her  would  strengthen  the  defence  materially. 


The  following  form  of  violence  is  very  rare.  An  inquest  was  held  on  the  newly 
born  child,  the  daughter  of  an  unmarried  woman,  who  admitted  to  the  police, 
“  Yes,  I  threw  the  baby  out  of  the  window.”  That  the  child  was  thrown  out  of 
an  upstairs  window  there  was  abundant  evidence  to  show  and  also  that  the  mother 
was  alone  in  her  confinement. 

The  medical  witness  said  :  On  the  23rd  January,  I  was  called  to  the  Police 
Station.  I  was  shown  the  body  of  a  newly  born  female  child.  It  was  alive.  It 
was  well  developed  but  expired  shortly  after  my  arrival.  It  had  received  no  skilled 
attention  at  birth,  being  still  covered  with  sebaceous  material.  The  cord  had 
been  torn  four  and  a  half  inches  from  its  insertion  into  the  child.  It  had  not  been 
tied.  The  blood  was  still  moist  at  the  severed  end.  Frothy  blood  issued  from  the 
mouth  and  nose.  Examination  showed  left  thigh  wras  broken  at  its  middle.  There 
was  a  protrusion  of  the  brain  substance  and  a  large  quantity  of  blood  from  the 
skull.  This  had  escaped  through  a  rent  made  in  the  scalp.  Lungs  were  sufficiently 
inflated  nearly  to  fill  the  chest  cavity.  They  floated  in  wTater  with  and  without 
the  heart.  Heart  and  other  organs  were  normal,  and  had  escaped  damage.  The 
cause  of  death  was  shock,  following  fracture  of  the  skull  and  thigh.  Verdict  : 
Guilty  of  the  act,  but  not  responsible  on  account  of  her  mental  condition. 


Poisoning 

This  is  placed  among  the  possible  means  of  taking  a  child’s  life,  but 
we  rarely  hear  of  newly  born  children  being  killed  in  this  way.  The 
earliest  age  on  record  wdiere  a  trial  took  place  in  respect  of  the  murder 
of  a  child,  whose  death  was  caused  by  poisoning,  is  two  months.  Arsenic 
wras  given  to  an  infant,  and  it  died  in  three  hours  and  a  quarter  after  the 
administration  of  the  poison.  If  in  a  case  of  child  murder  or  of  infanticide 
death  from  poison  is  suspected,  search  must  be  made  for  the  poison  Some 
cases  have  occurred  in  which  children  have  been  wilfully  destroyed  a 
week  or  two  after  birth  by  the  administration  of  opium,  or  excessive 
doses  of  purgative  medicine.  A  woman  w^as  sentenced  to  eight  years’ 
imprisonment  for  poisoning  her  newly  born  child  with  concentrated 
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sulphmic  aeid.  In  another  case  a  woman  was  convicted  of  poisoning 

b  WltH  Pho?Phorus  scraped  from  lucifer  matches.  In  some 

cases,  the  poison  was  found  on  the  napkins  used  for  the  child.  Stevenson 

°f  thG  ^  °f  ^  ^  *  the  ^ministration  of 

In  cases  in  which  infants  are  poisoned  there  is  usually  great  difficulty 
in  tracing  the  act  of  administration  to  the  guilty  person.  The  fluid 
tood  given  to  them  renders  the  admixture  of  poison  easy,  and  as  many 

persons  may  have  had  access  to  this  food,  it  is  often  impossible  to  detect 
the  criminal. 


An  illegitimate  child  had  been  placed  out  to  nurse  by  its  mother.  After  each 
visit  paid  by  the  mother  the  child  was  sick,  and  after  repeated  attacks  of  illness 
the  child  died.  On  inspection,  arsenic  was  found  in  the  body,  and  this  was  the 
cause  oi  death  There  was  no  suspicion  against  the  nurse  ;  but  a  strong  suspicion 
.  on  m°tber.  The  child  was  not  at  any  time  fed  by  the  mother  when  she 
visited  it,  and  the  mother  had  no  access  to  the  child’s  food.  No  poison  could  be 
traced  to  her  possession,  and  she  was  never  seen  giving  anything  to  the  infant ; 
but  at  each  visit  she  took  it  in  her  arms,  and  was  observed  to  rub  its  gums  with 
hei  finger,  and  soon  after  each  visit  sickness  followed.  There  was  reason  to  believe 
that  she  had  concealed  small  quantities  of  arsenic  under  her  finger-nails,  and  that 
she  had  thus  administered  the  poison  while  rubbing  the  gums  of  the  child. 


If  a  case  arose  in  which  a  newly  born  child  had  been  killed  by  poison, 
it  would  be  out  of  the  question  to  assume  that  poison  given  to  the  child 
could  help  the  mother’s  labour  ;  it  would  be  equally  out  of  the  question 
to  imagine  that  that  poison  would  be  given  to  a  child  before  it  was  com¬ 
pletely  born  ;  and  lastly,  it  could  hardly  arise  accidentally  (unless  the 
child  were  born  on  to  a  bag  of  vermin-killer,  etc.,  of  which  there  would 
be  evidence).  The  only  real  difficulty  would  be  that  of  establishing  the 
fact  that  poison  was  the  cause  of  death. 

Drowning  and  Suffocation 

The  fact  of  drowning  cannot  be  verified  by  any  appearances  in  the 
body  of  a  child  which  has  not  breathed.  Thus,  if  a  woman  caused  herself 
to  be  delivered  in  a  bath,  and  the  child  was  forcibly  retained  under 
water  (a  case  which  is  said  to  have  occurred),  it  would  of  course  die  ; 
but  no  evidence  of  the  cause  of  death  would  be  found  in  the  body,  unless 
attempts  to  respire  resulted  in  the  aspiration  of  water  into  the  air-tubes. 
After  respiration,  the  signs  of  drowning  will  be  the  same  as  those  met 
with  in  the  adult  (see  Vol.  I,  pp.  542  et.  seq.).  The  main  question  for  a 
witness  to  decide  will  be,  whether  the  child  was  put  into  the  water,  or  the 
vessel  containing  water,  living  or  dead.  Infanticide  by  drowning  is 
by  no  means  common  ;  the  child  is  generally  suffocated,  strangled,  or 
destroyed  in  other  ways,  and  its  body  is  then  thrown  into  water  in  order 
to  conceal  the  real  manner  of  its  death.  The  discovery  of  the  dead 
body  of  an  infant  in  water  must  not  allow  a  witness  to  be  thrown  off 
his  guard,  although  a  verdict  of  “found  drowned”  is  so  commonly, 
returned  in  these  cases.  The  body  should  be  carefully  inspected,  in 
order  to  determine  what  was  really  the  cause  of  death.  All  marks  of 
violence  on  the  bodies  of  children  that  have  died  by  drowning  should 
be  such  as  to  have  resulted  from  accidental  causes.  The  throat  and 
air-passages  should  be  particularly  examined. 


drowning 
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In  a  reported  case  it  was  clear,  from  the  state  of  the  Jungs^  waVa  furrow 
into  the  water  after  death. 


It  is  not  necessary  that  the  whole  of  the  body  of  a  child  should  be 
submerged  in  order  that  it  may  be  destroyed  by  drowning  :  the  mere 
immersion  of  the  head  in  water,  or  the  covering  of  the  mouth  with  liquid, 
will  suffice  to  produce  the  usual  effects  of  asphyxia.  The  air-passages 
should  therefore  be  examined  for  foreign  substances  which  may  be 
deposited  in  them.  A  woman  attempted  to  kill  her  child  b\  immeising 
its  head  only  in  a  bucket  of  water.  The  child  was  discovered  and 
resuscitated.  This  method  of  killing  children  by  drowning  may  easily 
deceive  a  medical  man.  He  would  commonly  look  for  evidence  of  the 
submersion  of  the  whole  body,  and  if  no  pond  or  well  were  near,  lie  might, 
from  the  absence  of  well-marked  post-mortem  appearances,  assign  death 
to  some  natural  cause. 


In  the  case  of  a  woman  who  drowned  her  child,  but  who  was  acquitted  at 
her  trial  on  the  ground  that  no  water  had  been  seen  in  the  room,  there  were  witnesses 
in  court  who  had  sworn  before  the  coroner’s  jury  that  water  was  in  a  pail  in  the 
room,  and  that  it  was  taken  away  after  the  death  of  the  child. 


Newly  born  children  may  be  drowned  or  suffocated  by  being  thrown 
into  liquid  mud  or  into  the  soil  of  a  privy.  Sometimes  the  child  is  killed 
by  other  means,  and  its  dead  body  is  thus  disposed  of  for  the  purpose 
of  concealment.  If  the  child  were  thrown  in  living,  the  phenomena  are 
those  of  drowning  if  there  is  a  large  quantity  of  liquid  present.  The 
liquid  portion  of  the  soil  may  be  found  in  the  air-passages,  gullet  or 
stomach,  but  the  mere  discovery  of  soil  in  the  mouth  would  not  suffice 
to  show  that  the  child  was  living  when  immersed.  The  presence  of 
foreign  substances,  such  as  dirt,  straw,  or  ashes,  in  the  air-passages,  gullet 
and  stomach,  must  be  taken  as  a  proof  that  the  child  had  been  living 
when  immersed  in  the  dirt,  etc.,  and  that  the  substances  have  been 
drawn  into  the  passages  by  inspiration  or  the  act  of  swallowing. 


In  R.  v.  Allridge,  the  dead  body  of  a  child  was  found  buried  in  a  garden.  On 
examination  there  was  earth  in  the  mouth  and  throat,  as  well  as  in  both  nostrils  ; 
and  particles  of  earth  were  found  in  the  windpipe  and  air-tubes,  as  well  as  in  the 
stomach.  The  medical  witness  referred  the  death  to  suffocation,  and  considered 
that  the  earth  must  have  been  inhaled.  A  medical  witness  for  the  defence  affirmed 
that  the  earth  might  have  been  carried  into  the  passages  of  the  body  accidentally 
by  the  perco  ation  of  water  (in  eight  days),  and  that  it  had  not  found  its  wav 
there  by  inhalation  The  accused  was  acquitted.  Although  the  mouth  and  throat 
may  thus  accidentally  receive  foreign  matters,  it  is  most  improbable  that  the 
earth  should  be  carried  into  the  air-tubes  or  stomach  by  rain-water.  The  child 
was  probably  thrust  into  the  earth  when  it  retained  some  power  of  breathing 
and  swallowing,  and  the  earth  found  in  the  mouth  and  throat  might  be  accounted 
for1byl  the  Vlolence  Wlth  which  it  was  forced  into  the  soil.  The  nature  of  the  soil 

b0dy  iS  f°Und’  mUSt  “".V  a 


.  ?n  these  occasions,  the  defence  may  be  :  (1)  That  the  child  was  born 
dead,  and  that  the  body  was  thrown  in  for  concealment  ;  but  the 
evidence  may  show  that  the  child  had  breathed,  and  had  probably  been 
born  living  (2)  It  may  be  alleged  that  the  child  breathed  for' a  few 
oments  after  birth,  but  then  died,  and  that  the  woman  thus  attempted 
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!.n„wTal  ‘J?®  ,b°dy'  A  witness  may  here  be  asked  whether  a  woman 
could  have  had  power  to  convey  the  body  to  the  place— a  point  which 

that  the8  a  geneJal  rule>  be  conceded.  (3)  It  is  frequently  asserted 
that  the  woman,  being  compelled  to  go  to  the  closet,  was  there  delivered 

nnconscwudy  or  unexpectedly  ;  that  her  waters  had  broken,  and  that 
le  had  no  recollection  of  anything  else  ;  or  that  the  child  had  dropped 
rom  ier,  and  was  either  suffocated  or  prevented  from  breathing.  All 
these  circumstances  may  readily  occur,  but,  on  the  other  hand,  the 
explanation  may  be  inconsistent  with  some  of  the  facts. 

.  -  Llie  eyidence  of  drowning  is  practically  the  same  in  a  newly  born 
infant  as  in  the  case  of  an  adult,  but  it  is  infinitely  more  common  in  the 
former  case  for  the  body  to  be  thrown  into  the  water  after  death.  The 
stronger  the  evidence  of  actual  death  from  drowning  ( vide  Vol.  I,  pp.  546 
et  seq.),  especially  if  the  vessel  in  which  the  child  is  drowned  is  a  little 
way  out  of  reach,  the  stronger  the  presumption  in  favour  of  a  separate 
existence,  because  the  child  must  have  been  carried  to  the  vessel.  But 
this  applies  only  if  the  foreign  material  found  in  the  air-passage  be  not 
blood,  urine,  or  liquor  amnii.  Mummification  of  the  cord  in  the  body 
of  a  child  found  genuinely  drowned  ( vide  p.  161)  is  practically  conclusive 
proof  of  a  separate  existence. 

Reference  may  be  made  to  Vol.  I,  where  homicidal  drowning  is  con¬ 
sidered,  especially  as  regards  the  particular  place  where  the  drowning 
took  place. 


Deliberate  Neglect  to  tie  the  Cord 

It  is  impossible  for  medical  evidence  to  establish  whether  the  cord 
has  been  left  untied  intentionally,  though  it  may  be  suspected.  It  is 
important,  however,  after  noting  the  method  of  severance,  to  ask  why  it 
was  not  tied.  Ignorance  of  the  necessity  for  such  a  procedure  may  be 
pleaded,  and  will  be  a  defence  not  easily  upset,  for  it  is  not  to  be  supposed 
that  an  ignorant  woman  has  any  intuitive  knowledge  of  such  necessity. 


Burning 

If  the  body  of  a  child  is  found  with  burns  upon  it,  the  same  question 
will  arise  as  in  the  case  of  adults,  especially  whether  they  were  inflicted 
before  or  after  death,  and  whether  they  were  the  cause  of  death  ( vide 
Vol.  I,  pp.  489  et  seq.).  If  the  evidence  clearly  establishes  that  they 
were  inflicted  before  death,  then  homicide  becomes  certain,  because  a 
fire  can  never  be  so  near  to  a  mother’s  vulva  that  the  child  s  body  could 
be  burned  in  the  act  of  parturition.  Hence,  in  the  case  of  burns  there 
is  not  so  much  difficulty  in  determining  whether  a  criminal  act  has  been 
committed  as  in  some  other  forms  of  violent  death. 

If  merely  calcined  remains  of  bones,  etc.,  are  laid  before  a  medical 
witness,  he  is  not  likely  to  be  able  to  do  more  than  to  identify  them  as 
human  remains  ( vide  Vol.  I,  pp.  165  et  seq.). 


The  following  is  a  cise  in  point  : — 

A  charwoman  was  charged  with  the  murder  of  her  newly  born  child.  Tho 
charred  bones  of  the  child  were  found  in  the  grate  of  the  cottage  occupied  by  the 
accused,  and  there  was  evidence  that  the  fire  had  been  started  by  means  o  para  n 
oil,  which  a  midwife  purchased  while  the  child  was  still  alive.  The  defence  was 
that  the  child  was  choked  by  natural  causes,  and  that  the  accused  disposed  of  the 
body  by  burning  it  because  she  had  no  money  to  meet  the  burial  expenses, 
jury  acquitted  the  accused. 


CHAPTER  Xt 


UNNATURAL  OFFENCES 


This  subject  is  of  great  importance,  and  bristles  with  mam  ddhcu  .  . 
A  full  consideration,  however,  would  entail  excursions  into  the  ps\  c  o 
logical  and  sociological  aspects  of  the  question  which  would  be  out  ol 
place  in  this  volume.  A  relatively  brief  reference  must  therefore  suffice. 
The  actual  offences  themselves  which  will  be  noticed  are 

Masturbation  or  onanism. 


Indecent  exposure. 

Sodomy. 

Bestiality. 

Tribadism  (or  “  Lesbianism  ”). 

On  the  first  of  these  the  law  is  silent  unless  the  act  is  done  publicK , 
and  so  it  is  on  tribadism,  but  the  others  are  criminal  offences. 

The  statutes  dealing  with  such  offences  are  the  Offences  against 
the  Person  Act,  1861,  ss.  61  and  62  : — 

Sec.  6 1 .  Whosoever  shall  be  convicted  of  the  abominable  crime  of  buggery , 
committed  either  with  mankind  or  with  any  animal,  shall  be  liable  .  .  . 
to  be  kept  in  penal  servitude  for  life. 

Sec.  62.  Whosoever  shall  attempt  to  commit  the  said  abominable 
crime,  or  shall  be  guilty  of  any  assault  with  intent  to  commit  the  same,  or  of 
any  indecent  assault  upon  any  male  person,  shall  be  guilty  of  a  misdemeanour, 
and  being  convicted  thereof  shall  be  liable  ...  to  be  kept  in  penal  servitude 
for  any  term  not  exceeding  ten  years. 


The  Criminal  Law  Amendment  Act,  1885,  s.  11  : — 

Any  male  person  who,  in  public  or  private,  commits,  or  is  a  party  to 
the  commission  of,  or  procures  or  attempts  to  procure  the  commission  by 
any  male  person  of,  any  act  of  gross  indecency  with  another  male  person, 
shall  be  guilty  of  a  misdemeanour,  and  being  convicted  thereof  shall  be 
liable  at  the  discretion  of  the  court  to  imprisonment  for  any  term  not  exceeding 
two  years  with  or  without  hard  labour. 


Masturbation.  Readers  of  Krafft-Ebing’s  “  Psychopathia  Sexualis  ” 
will  not  need  to  be  informed  how  the  practice  of  this  “  crime  against 
self  ”  may  easily  lead  to  crime  against  others.  So  long  as  the  act  Is  not 
done  openly  the  law  cannot  take  notice  of  it.  Presumably  gross  indecency 
would  include  only  the  act  done  coram  publico  with  probable  exposure 
of  the  person,  though  it  might  be  made  to  include  a  great  deal  more. 
When  such  cases  occur  they  seldom  receive  notice  in  the  press  Medical 
evidence  could  go  so  far  only  as  to  prove  the  emission  of  semen  ;  but 

ffioughrto  triM0^71^  ddiCt0  ^  ^  n0t  Ukely  that  an^v  Person  would 
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Indecent  exposure.  The  exhibition  in  public  of  the  naked  person 

at  common^  °J-  T"  and  notorlous  lewdness,  is  a  misdemeanour 
at  common  law  Similar  exposure,  even  though  in  a  place  of  public 

lesort,  is  not  indictable  at  common  law,  if  it  is  visible  by  one  person 

only  :  but  the  exposure  is  indictable,  although  the  place  bo  not  one  of 

public  resort,  if  the  place  be  such  that  a  number  of  persons  can  and  do 

see  the  act ;  for  example,  on  the  roof  of  a  housed  Bathing  in  a  state 

o  nudity  in  a  place  near  to  which  persons  frequently  pass  is  a  criminal 
ofience.  2 


It  has  been  held  that  where  the  prisoner  procured  the  commission 

of  an  act  of  gross  indecency  with  the  prisoner  himself,  the  offence  was 
complete.3 

Medical  evidence  is  incapable  of  throwing  any  light  upon  the  actual 
perpetration  of  the  offence,  but  it  is  almost  always  required  in  order  to 
ascertain  the  mental  condition  of  the  person  who  has  perpetrated  it,  and 
frequently  he  or  she  is  found  to  be  mentally  affected. 

It  is  a  felony  by  statute  to  commit  the  abominable  crime  of  Buggery 
which  may  be  defined  as  the  action  of  a  person  of  the  male  sex  attempting 
to  obtain  sexual  gratification  by  means  of  the  anus  of  a  human  being 
(Sodomy),4  or  with  an  animal  (Bestiality),  whether  per  vaginam  or  per 
anum.  Bestiality  can  be  committed  by  either  a  man  or  a  woman  and 
with  any  animal.  In  both  sodomy  and  bestiality  it  is  sufficient  to  prove 
any  degree  of  penetration,  though  without  proof  of  emission. 

The  evidence  required  to  establish  it  is  the  same  as  in  rape,  with 
two  important  exceptions  :  (i)  it  is  not  necessary  to  prove  that  the 

offence  was  committed  against  the  consent  of  the  person  upon  whom 
it  has  been  perpetrated  ;  (ii)  both  parties  (if  consenting)  are  equally 
guilty,  except  in  the  case  of  a  boy  under  the  age  of  fourteen.  The  guilty 
associate  is  a  competent  witness.  In  R.  v.  Wiseman,5  a  man  was  indicted 
for  having  committed  this  offence  with  a  woman ;  and  in  R.  v.  Jellyman ,6 
for  having  committed  the  offence  on  his  wife. 

Unless  the  person  is  in  a  state  of  insensibility,  it  is  difficult  to  under¬ 
stand  how  this  offence  could  be  perpetrated  upon  an  adult  of  either 
sex  against  his  or  her  will,  inasmuch  as  the  slightest  resistance  would 
suffice  to  prevent  its  perpetration.  The  act  must  be  in  the  part  where 
it  is  usually  committed  in  the  victim  or  associate  of  the  crime,  and  if 
done  elsewhere  it  is  not  sodomy.7  If  the  crime  be  committed  on  a  boy 
under  fourteen  years  it  is  felony  in  the  agent  only.8  Consent  is  no 
defence  ;  and  a  person  who  consents  to  the  commission  of  the  offence 
is  guilty  as  a  principal  unless  he  be  under  the  age  of  fourteen.9  By  the 
Criminal  Law  Amendment  Act,  1922,  s.  1,  the  consent  of  a  young  person 
under  the  age  of  sixteen  is  no  defence  to  a  charge  or  indictment  for  indecent 
assault.  As  a  rule,  proof  of  the  offence  is  given  without  medical  evidence, 
except  in  the  cases  of  young  persons,  when  marks  of  physical  violence 


1  B.  v.  Thallman,  9  Cox,  C.  C.  388. 

2  B.  v.  Beed,  12  Cox,  C.  C.  1. 

3  B.  v.  Jones  and  Bowerbank,  [1896]  1  Q.  B.  4. 

4  See  Genesis  xix.,  5. 

8  (1718),  Fortes.  Rep.  91,  rinoo,  v  1Q1 

e  (1838),  8  C.  &  P.  604.  See  also  Statham  v.  Statham  [1929]  P.  131. 

7  B.  v.  Jacobs,  Russ  and  Ry.  331. 

8  B.  v.  Allen,  1  Den.  364  ;  and  see  B.  v.  Tatam  (1921),  15  Cr.  App.  Rep.  13  . 

9  Cf.  B.  v.  Graham  (1919),  14  Cr.  App.  Rsp.  7. 
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With(H^nproof  ofemts^on^  In^ome^ir^tMices,  proof  of  the  perpeSn 
of  the  crime  may  be  obtained  by  resorting  to  microscopical  evidence 
Stains  upon  the  linen  of  young  persons  may  thus  furnish  evidence  that 
the  crime  has  been  attempted,  if  not  actually  perpetrated.  Pederastia 
is  that  form  of  buggery  in  which  the  passive  role  is  played  by  a  bo\ . 


Medical  Evidence  of  the  Offence 

General.  It  is  asserted  that  those  who  are  in  the  habit  of  practising 
sodomy  exhibit  certain  general  characteristics  ;  but  as  some  do  not 
show  such  stigmata  it  is  unnecessary  to  enumerate  them. 

Local.  It  is  not  to  be  expected  that  any  evidence  would  be  found 
on  the  penis  of  the  active  agent  unless  it  were  examined  immediately 
after  the  act  ;  the  only  possible  evidence  obtainable  would  be  the 
peculiar  smell  of  the  anal  glands  transferred  to  the  penis,  and  traces  of 
feces  on  the  organ.  The  presence  of  semen  is  of  little  importance,  for 
it  may  be  otherwise  accounted  for,  but  in  any  case  it  is  as  well  to  record 
the  fact  if  fresh  seminal  matters  are  found. 

Unless  an  examination  is  made  soon  after  the  perpetration  ol  the 
crime,  the  signs  of  it  in  the  passive  agent  will  disappear.  In  the  case 
of  one  long  habituated  to  these  unnatural  practices,  certain  changes 
have  been  pointed  out  as  medical  proofs,  among  them  a  funnel-shaped 
state  of  parts  between  the  nates,  with  the  appearance  of  dilatation, 
stretching,  or  even  a  patulous  state  of  the  anus,  and  a  destruction  of 
the  folded  or  puckered  state  of  the  skin  in  this  part.  There  may  be 
also  marks  of  laceration,  cicatrices,  etc.,  and  sometimes  the  evidence 
derivable  from  the  presence  of  syphilitic  disease. 

This  condition  of  parts  would  represent  the  chronic  state  induced 
by  these  practices  in  the  passive  agent.  In  the  recent  or  acute  form, 
fissure  and  laceration  of  the  sphincter  ani,  with  bruising  and  effusion 
of  blood,  would  be  found.  The  appearances  above  described  as  belonging 
to  the  chronic  stage  were  met  with  in  the  case  of  “  Eliza  Edwards.” 


This  person  was  found  after  death  to  be  a  man,  although  he  had  passed  himself 
off  in  dress  and  habits  during  life  as  a  woman.  On  examination  of  the  body  there 
was  strong  evidence  that  he  had  been  for  many  years  addicted  to  unnatural  habits. 
The  aperture  of  the  anus  was  much  wider  and  larger  than  natural.  There  was  a 
slight  protrusion  and  thickening  of  the  mucous  membrane  at  the  margin.  The 
rugse  or  folds  of  skin  which  give  the  puckered  appearance  to  the  anal  aperture  had 
finite  disappeared,  so  that  this  part  resembled  the  labia  of  the  female  organs.  The 
lining  membrane  was  thickened  at  the  verge  of  the  anus  and  was  in  an  ulcerated 
condition.  The  male  organs  had  been  drawn  up  and  secured  by  a  bandage  bound 
round  the  lower  part  of  the  abdomen.  A  short  account  of  this  remarkable  case 
of  concealed  sex  was  published  in  the  Lond.  Med.  and  Physical  Jour.,  Februnrv 
1833,  p.  168.  ' 


Tidy  adds  the  following  remarks  on  evidence  :  “  Marks  of  violence, 
other  than  local  injuries,  are  not  common  in  these  cases,  because  the 
act  is  usually  committed  with  consent.” 

There  are  a  few  cases  where,  in  a  charge  of  sodomy,  stains  of  semen 
can  constitute  important  evidence.  For  instance,  seminal  stains  on 
ie  garments  of  a  child  too  young  to  have  emissions  (more  particularly 

1  R.  v.  Cozins,  6  C.  &  P.  351. 

2  Priapeia,  Beucheler,  1904,  3,  p.  139,  p.  54;  150. 
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if  they  occur  on  the  posterior  portion  of  such  garment)  constitute  material 
evidence.  Or  again,  if  they  occur  on  the  posterior  portion  of  the  shift 
ol  a  woman  who  claims  to  have  been  unnaturally  violated  (although 
in  such  case  corroborative  proof  is  required  to  render  the  fact  of  much 
avail  as  evidence),  they  may  prove  important  in  support  of  the  charge, 
manifestly,  a  seminal  stain  on  the  garment  of  an  adult  male  is  of  no 
value  whatsoever.  Seminal  matters  may  be  found  in  the  anus  and 
constitute  strong  evidence  of  the  perpetration  of  the  crime. 

At  a  post-mortem  in  such  cases,  it  will  be  advisable  to  note  whether 
there  is  evidence  of  the  boy  or  adult  having  been  gagged.  A  gaping 
anus  with  a  thickened  mucous  membrane  at  its  margins,  and  smoothness 
of  the  skin  around,  are  characteristics  specially  to  be  looked  for,  whilst 
chancres  or  scars  of  chancres  on  the  mucous  membrane  of  the  rectum 
would  be  specially  significant.  It  must  not  be  forgotten  that  dilatation 
of  the  rectum  and  protrusion  of  the  intestines  through  the  anus  are 
common  effects  of  putrefaction. 

The  crime  is  not  infrequent  among  seamen.  In  a  case  tried  at 
Liverpool,  a  sailor  was  proved  to  have  induced  a  lad  to  go  to  sea  in  order 
that  he  might  act  as  the  sailor’s  “  passive  agent.” 


The  lad  was  unaware  of  this,  and  when  the  offence  was  committed,  he  denounced 
the  accused  to  the  rest  of  the  crew,  who  complained  to  the  captain,  and  the 
accused  was  handed  over  to  the  authorities  at  a  port  in  South  America.  The 
consular  authorities  inquired  into  the  case,  but  sent  the  accused  home  for  trial 
in  England.  The  boy  was  examined  by  Lowndes,  who  found  him  suffering  from 
pain  in  the  anus  and  rectum,  although  this  was  some  time  after  the  committal 
of  the  offence.  The  accused  was  convicted,  and  sentenced  to  twenty  years’  penal 
servitude.  In  another  case  where  Lowndes  gave  evidence  a  blind  man  was  charged 
with  committing  this  offence  upon  his  own  son,  a  boy  of  twelve,  who  was  himself 
the  subject  of  partial  paralysis.  There  were  indications  that  the  crime  had  been 
committed.  The  jury  found  the  accused  guilty  of  the  attempt,  and  he  was 
sentenced  to  ten  years’  penal  servitude. 

In  It.  v.  Woods  a  blind  man  was  charged  with  having  committed  an  unnatural 
offence  on  his  son  aged  nine  years.  The  jury  found  the  accused  guilty  of  an 
attempt  to  commit  the  offence,  and  he  was  sentenced  to  the  maximum  term  allowed 
by  law — ten  years’  penal  servitude. 


Trials  for  this  crime  are  not  infrequent,  but  the  reports  of  evidence 
are  not  made  public.  R.  v.  Oscar  Wilde  is  one  of  the  most  notorious, 
as  the  accused  was  for  some  time  a  leader  of  taste  and  art  in  certain 
circles.  False  charges  of  this  crime  are  as  common  as  in  cases  of  rape. 
They  are  made  for  the  purpose  of  extortion  ;  and  inasmuch  as  the 
publication  of  such  a  charge,  even  when  unfounded,  is  greatly  dreaded 
and  in  some  cases  has  led  to  suicide,  it  often  proves  a  successful  method 
of  “  blackmail.”  It  is  especially  deserving  of  notice  that  such  accusations 
are  frequently  made  by  soldiers  and  policemen. 


In  R.  v.  Boulton  and  Park  the  accused  were  charged  with  conspiracy  to  commit 
or  to  incite  to  the  commission  of  immorality.  The  accused  were  young 

had  for  some  time  frequented  public  places  dressed  ^re  teudl?ss 

seen  to  associate  with  men  as  if  they  were  women  of  the  town.  They were ^ardles 
vouths,  and  one  of  them  (Boulton)  had  a  countenance  so  feminine  th»‘ "T“ 

Whcn^dreised^is  fa^hionaWe^ommn^h^y  ^mposd'iqioii'al^who  Th^e 

srsss: 

the  purpose  of  performing  at  private  theatricals,  but  this  did  not  accou 
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their  activities  or  for  their  correspondence  wrth  ^any^  p®^IJ^ed  them  in  corre- 

to  be  accomplices.  T1%^0}XtuaUy [walked  the  streets  and  frequented  places 
spondence  with  men.  T  y  ^  .  :  „ii  +|10  petty  arts  of  prostitutes, 

of  public  amusement  in  women  s  clothes praet  sing  all  the  pet  y  P  resuming 

submitting  to  be  entertained  m  ^  by  ^ndlem. m  j ad  1 ihe  J,  a  verdiot 

that  any  unnatural  offence  had  been  committed. 

Occasionally  schoolmasters  and  scoutmasters  are  charged  with 
criminal  offences  in  connexion  with  boys  in  their  charge.  In  man) 
such  cases  mutual  or  one-sided  masturbation  is  practised. 

In  R  V.  Smith  and  another.  Smith  was  sentenced  to  penal  servitude  for  life, 
and  the  olher  prisoner  to  ten  years'  penal  servitude.  Smith  (aged  th.rty-flv^ 
was  a  thick-set  muscular  man,  with  dark  bushy  beard  and  whiskers.  He  was 
not  at  all  feminine  in  appearance,  but  was  dandified  in  dress,  and  was  known  as 
“  Captain  Smith.”  He  had  debauched  about  fifty  Post  Office  lads.  His  practice 
Was  to  enter  into  conversation  with  the  lads,  to  give  them  wine,  suppers,  spirits, 
cigars,  etc.,  to  show  them  indecent  pictures,  and  finally  to  commit  unnatural  crimes 
upon  them.  No  medical  evidence  was  given. 

The  following  remarks  are  by  Sutherland  : — 

“  The  Signs  of  Passive  Paederasty.  Into  the  description  of  these 
Tardieu  and  others  have  gone  at  considerable  length,  with  the  result 
that  to  many  minds  the  ‘  infundibulum  ’  and  the  ‘  triangular  sodomitic 
wound  ’  are  a  sine  qua  non  of  passive  paederasty.  Undoubtedly  Tardieu 
and  his  school  did  see  what  they  describe,  and  where  these  signs  are 
present  the  evidence  is  complete  ;  but  where  they  are  absent  the  innocence 
of  the  accused  should  not  be  presumed  in  all  cases.  Witness  the  following 
case  : — A  Brahmin,  aged  about  forty,  sought  treatment  for  what  he  said 
was  a  boil  on  the  perinaeum.  On  examining  the  ‘  boil,’  I  found  it  to  be 
a  typical  Hunterian  chancre,  situated  one  inch  in  front  of  the  anus, 
and  on  being  questioned  the  patient  admitted  that  he  might  have  con¬ 
tracted  it  from  one  of  his  friends.  He  volunteered  the  statement  that 
he  had  been  a  pathic  for  at  least  twenty  years,  so  I  examined  him  for 
the  classical  signs  of  his  aberration,  and  found  none  of  them.  The 
genitals  were  well  formed,  there  was  no  deformation  of  the  anal  region, 
no  infundibulum  nor  loss  of  rugae,  and  the  tone  of  the  sphincter  was 
normal.” 

Bestiality  (see  above  under  “  Buggery  ”).  Trials  for  this  crime 
committed  upon  animals,  such  as  cows,  mares,  and  she-asses,  are  not 
unknown  at  the  assizes.  They  are  not  reported  ;  and  therefore  do  not 
attract  any  public  notice.  The  criminals  are  usually  youths  or  men 
emplo\  ed  to  look  after  the  animals.  In  most  of  these  cases  the  criminal 
has  been  caught  flagrante  delicto ,  or  in  such  circumstances  as  to  leave 
no  doubt  of  the  attempt,  if  not  of  the  completion,  of  the  act  of  unnatural 
intercourse. 

Medical  evidence  is  seldom  required  to  sustain  the  prosecution. 
There  may,  howe\er,  be  circumstances  which  can  be  properly  interpreted 
only  by  an  expert.  The  hair  of  the  animal  may  be  found  on  the  per¬ 
petrator,  or  marks  of  blood  or  feculent  matter  upon  his  clothing  ;  and  in 
such  cases  analysis,  or  the  microscope,  may  enable  a  medical  witness  to 
express  an  opinion  in  proof  or  disproof  of  the  charge.  It  would  obviously 

be  more  important  to  discover  animal’s  hair  on  the  underclothing  than 
on  coat,  trousers,  etc.  6 
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— raf  ii^rco^se^it^a^owf  the^pnjsecuttoii'was0^^6^  T  “ 

short  coloured  hairs  found  on  the  prisoner’s  person  resembled  those  of  the^nimaf 

t  r !! ,C^fe  Stevenson  found  the  peculiar  coloured  hairs  of  a  mare  upon  the 
j  risoner  s  clothes,  and  spermatozoa  on  his  trouser-flap. 


The  medical  jurists  of  Germany  have  taken  a  great  interest  in  cases 
o  sodomy  and  bestiality  ;  and  in  some  of  their  reports  they  have  con- 
tnved  to  throw  an  air  of  science  over  the  details  of  this  detestable  crime. 
In  the  following  German  case  a  sub-officer  was  charged  by  his  captain 
with  unnatural  intercourse  with  a  mare,  and  in  support  of  the  charge 
microscopical  evidence  was  given  by  a  medical  witness. 


The  captain,  on  entering  the  stable  suddenly,  found  the  accused  in  the  act  of 
mo\  ing  away  from  the  stall  of  the  animal.  Upon  examining  the  mare  some  small 
abrasions  were  found  about  the  genitals,  and  a  slight  escape  of  bloody  mucus  from 
these  parts.  The  accused  willingly  submitted  himself  to  examination,  and  some 
stains  of  blood  were  found  on  his  shirt ;  and  on  the  penis  between  the  prepuce 
and  the  glans  there  were  a  number  of  short,  dark,  pointed  hairs.  The  accused 
accounted  for  them  by  saying  that  the  night  before  he  had  had  connection  with 
a  woman.  The  hairs  were  carefully  examined  by  microscope,  and  they  were 
found  to  be  shorter,  thicker,  and  more  pointed  than  those  of  a  human  being.  They 
were  also  coarse,  and  less  transparent.  Comparing  them  with  hairs  gently  rubbed 
off  the  back  part  of  the  mare,  they  exactly  corresponded  in  colour,  form,  and 
length,  so  as  to  leave  no  doubt  in  his  mind  that  there  had  been  unnatural  inter¬ 
course.  The  species  from  which  the  blood  on  the  shirt  was  derived  was  not 
established.  That,  however,  was  not  a  necessary  part  of  the  evidence. 


Tribadism  or  “  Lesbianism  means  the  gratification  of  the  sexual 
desire  of  a  woman  by  another  woman.  It  is  not  an  offence  known  to 
the  criminal  law  of  England  ;  but  see  the  dictum  of  Avory,  J.,  as  to  the 
capacity  of  one  woman  to  commit  an  indecent  assault  on  another  woman.1 

The  vice  is  usually  practised  by  women  who  are  suffering  from 
nymphomania,  and  an  allegation  in  regard  thereto  should  suggest  the 
desirability  of  holding  an  inquiry  into  the  woman’s  mental  state.2 

Sexual  passion  or  desire  is  stronger  in  some  people  (of  both  sexes) 
than  in  others  ;  and  wherever  a  charge  of  unnatural  sexual  gratification 
is  brought  against  a  person,  a  careful  inquiry  should  be  made  into  the 
mental,  moral  and  social  environment. 

Further,  abnormal  sexual  passion  is  frequently  evidence  of  insanity, 
and  the  victim  of  it  may  be  treated  more  properly  in  a  mental  hospital 
than  by  imprisonment  amongst  ordinary  criminals. 

Medical  experience  shows  that  bodily  conditions  may  account  for 
pathological  increase  in  sexual  desire  and  passion,  which  may  lead  to 
crime.  Such  a  condition  may  take  the  form  either  of  lack  of  balance  in 
the  secretion  of  the  sex  glands  and  other  ductless  glands,  or  of  actual 
disease  ( Herpes  preputialis,  for  example)  capable  or  not  of  cure.  In 
older  men  the  condition  known  as  “  enlarged  prostate”  is  certainly  a 
direct  provocative,  in  many  cases,  to  the  commission  of  sexual  crime. 
The  latter  condition  can  hardly  be  urged  as  an  excuse,  but  it  may  be 
offered  as  an  explanation,  and  inasmuch  as  it  is  a  condition  which  is 
capable  of  cure  by  operation,  it  may  be  considered  right  to  offer  to  an 
accused  man  the  alternative  of  submitting  to  cure  bv  operation  before 
sentencing  him,  the  results  of  operation  to  be  awaited  before  sentence 

is  passed. 

1  R.  v.  Hare,  [1934]  1  K.  B.,  354. 

2  Th.  Gautier,  “  Mad.  de  Maupin,”  end. 


PART  II 


POISONING  AND  TOXICOLOGY 

This  large  and  very  important  section  of  forensic  medicine  may 
be  conveniently  divided  into  the  following  subsections,  viz.  . 

The  Law  on  Poisons,  including  the  definition  of  a  Poison  or 
Noxious  Thing. 

Dangerous  Drugs. 

How  Poisons  Act,  and  the  Circumstances  which  influence  their 
Action. 

The  Diagnosis  of  Poisoning. 

What  to  do  in  Cases  of  (suspected  or  proved)  Poisoning. 

Poisoning  by  the  various  (Groups  of)  Individual  Poisons. 


CHAPTER  XII 

The  Law  of  Poisons,  including  the  Definition  of  a  Poison  or  Noxious  Thing 

Offences  against  the  Person  Act,  1861,  ss.  11  to  25. 

Whosoever  shall  administer  to,  or  cause  to  be  administered  to  or  taken 
by  any  person  any  poison  or  other  destructive  thing,  with  intent  to  commit 
murder,  shall  be  guilty  of  felony  (sect.  11). 

Whosoever  shall  attempt  to  administer  to  or  shall  attempt  to  cause  to 
be  administered  to,  or  to  be  taken  by  any  person,  any  poison  or  other 
destructive  thing,  with  intent  to  commit  murder  shall  be  guilty  of  felony 
(sect.  14). 

H  hosoever  shall,  by  any  means  other  than  those  specified  in  any  of  the 
preceding  sections  of  this  Act,  attempt  to  commit  murder,  shall  be  guilty 
of  felony  (sect.  15). 

Whosoever  shall  unlawfully  apply  or  administer  to  or  cause  to  be  taken 
by,  or  attempt  to  apply  or  administer  to  or  attempt  to  cause  to  be  administered 
t°  or  token  by,  any  person,  any  chloroform,  laudanum,  or  other  stupefying 
oi  overpowering  drug,  matter,  or  thing,  with  intent  in  any  of  such  cases, 
tieioy  to  enable  himself  or  any  other  person  to  commit,  or  with  intent 
thereby  to  assist  any  other  person  in  committing,  any  indictable  offence 
shall  be  guilty  of  felony  (sect.  22). 
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?PTTL^l.mklWf?U,J  ,and  Viciously  administer  to,  or  cause 


to  be  administered  to  or  taken  by,  any  other  person  any  poison  or  other 

tT  t  °:™xl0Zs  th!n<>’  inlml  to  injure,  aggrieve,  or  annoy  such 
person,  shall  be  guilty  of  a  misdemeanour  (sect.  24). 

If ,  upon  the  trial  of  any  person  charged  with  the  felony  above  mentioned 
the  jury  shall  not  be  satisfied  that  such  a  person  is  guilty  thereof,  but  shall 
be  satisfied  that  he  is  guilty  of  the  misdemeanour  above  mentioned,  then 
and  m  every  case,  the  jury  may  acquit  the  accused  of  such  felony  and  find 
him  guilty  of  such  misdemeanour  (sect.  25). 


Definition  of  a  Poison.  Before  the  words  “destructive”  and 
“  noxious  thing  ”  were  introduced  into  the  law,  the  definition  of  what 
was  and  what  was  not  a  poison  was  a  matter  of  the  very  highest  import¬ 
ance.  Now  the  definition  is  chiefly  of  historical  interest,  except  in  so 
far  that  a  cross-examining  counsel  may  legitimately  ask  a  medical 
\v  itness  for  a  definition  with  a  view  to  showing  either  bias  or  ignorance 
in  the  witness  s  mind.  An  attempt  must  therefore  be  made  to  suggest 
a  sufficient  definition. 

✓ 

A  poison  is  commonly  defined  to  be  a  substance  which,  when 
administered  or  taken  in  small  quantity,  is  capable  of  acting  deleteriously 
on  the  body.  In  popular  language,  this  term  is  applied  only  to  those 
substances  which  in  small  doses  cause  death.  This  popular  view  of 
the  nature  of  a  poison  is  too  restricted  for  the  purposes  of  medical 
jurisprudence.  It  would  obviously  exclude  numerous  compounds  the 
poisonous  properties  of  which  cannot  be  disputed,  as,  for  example, 
the  salts  of  copper,  tin,  zinc,  lead,  and  antimony.  These,  generally 
speaking,  act  as  poisons  only  when  administered  in  quantities  which  in 
a  medicinal  sense  would  be  large  doses.  Some  substances,  such  as 
nitre  or  chloride  of  sodium  (common  salt),  have  not  been  observed 
to  have  a  noxious  action  except  when  taken  in  quantities  which  in 
popular  language  would  be  called  large,  while  arsenic,  on  the  contrary, 
acts  as  a  poison  in  small  doses  ;  but  in  the  medico-legal  view,  whether 
a  man  dies  from  the  effects  of  an  ounce  of  nitre  or  two  grains  of  arsenic, 
the  responsibility  of  the  person  who  criminally  administers  the  substance 
is  the  same.  Each  may  be  regarded  as  a  poison,  differing  from  the 
other  only  in  its  degree  of  activity  and  in  its  mode  of  operation.  The 
result  is  the  same  :  death  is  caused  by  the  substance  taken  ;  and  the 
quantity  required  to  cause  death,  even  if  it  could  be  always  accurately 
determined,  cannot  enable  us  to  distinguish  a  poisonous  from  a  non- 
poisonous  substance.  If,  then,  a  medical  witness  be  asked,  “  What  is 


a  poison 


?  ”  he  must  beware  of  adopting  this  popular  definition,  or  of 


confining  the  term  poison  to  a  substance  which  is  capable  of  operating 

as  such  in  a  small  dose  taken  once. 

In  legal  medicine,  it  is  difficult  to  give  such  a  definition  of  a  poison 
as  shall  be  entirely  free  from  objection.  Perhaps  the  most  comprehensive 
which  can  be  suggested  is  this  “  A  poison  is  a  substance  which  when 
taken  into  the  mouth  or  stomach  or  when  absorbed  into  the  blood, 
is  capable  of  seriously  affecting  health  or  of  causing  death  by  its  action 
on  the  tissues  with  which  it  immediately,  or  after  absorption,  comes  m  con¬ 
tact  ”  Poisons  enter  the  blood  by  various  channels  :  some  take  the 
form  of  gases  or  vapours;  these  operate  rapidly  through  the  lungs 
Others  are  liquid  or  solid,  and  these  may  reach  the  blood  either  through 
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thus  arsenic  is  a  poison  whether  it  enters  the  blood  through  the  in  g  , 
he  skin  or  the  stomach  and  bowels  :  but  such  poisons  as  those  of 
snakes  or  rabies,  and  of  glanders,  appear  greatly  to  affect  the  hoc  y 
only  through  a  wound  in  the  skin.  When  introduced  into  the  stomach 
these  animal  poisons  have  been  found  to  be  almost  inert.  This  subject 
will  be  further  considered  (vide  “  Animal  Poisons  ”). 

It  will  be  noticed  that  this  definition  certainly  includes  the  great 
class  of  corrosives  and  also  most  of  the  mechanical  bodies,  such  as 

*  It  is  not  possible  in  the  abstract  to  define  the  boundary  between 
a  medicine  and  a  poison.  It  is  often  stated  that  a  medicine  in  a  large 
dose  is  a  poison,  and  that  a  poison  in  a  small  dose  is  a  medicine  ;  but 
a  medicine  such  as  tartrate  of  antimony  may  be  easily  converted  into 
a  poison  by  giving  it  in  small  (medicinal)  doses  at  short  intervals, 
either  in  states  of  the  body  not  adapted  to  receive  it  or  in  cases  in  which 
it  exerts  an  injuriously  depressing  effect.  Some  deaths  have  been 
occasioned  by  this  wilful  misuse  of  antimony  in  doses  which  might 
be  described  as  medicinal,  although  in  the  cases  referred  to  no  other 
intention  could  have  existed,  in  the  secret  administration  of  this  sub¬ 
stance,  than  that  of  destroying  life.  A  person  may  die  either  from 
a  large  dose  of  a  substance  given  at  once  or  from  a  number  of  small 
doses  given  at  such  intervals  that  the  system  cannot  recover  from  the 
effects  of  one  before  another  is  administered.  This  remark  applies 
to  a  great  number  of  medicines  which  are  not  commonly  included  in 
a  list  of  poisons.  In  fact,  the  only  real  difference  between  a  medicine 
and  a  poison  is  the  intent  with  which  they  are  purposely,  not  accidentally, 
given,  the  one  to  save  life  or  cure  disease,  the  other  to  destroy  life  or 
simulate  disease. 


Definition  of  Noxious  Thing.  It  is  impossible  to  lay  down  any 
abstract  rules  as  to  what  is  a  noxious  thing  within  the  meaning  of 
the  Offences  against  the  Person  Act,  1861.  The  medical  witness  must 
be  prepared  to  show  that  in  the  circumstances  the  “  thing  ”  was  “  noxious.” 
In  R.  v.  Ilennah,1  it  was  decided  that,  in  order  to  constitute  the  offence 
of  administering  “  a  certain  destructive  and  noxious  thing,”  the  thing 
administered  must  be  noxious  in  itself,  and  not  merely  wrhen  taken  in 
excess  ;  although  it  may  have  been  administered  with  intent  to  injure 
or  to  annoy.  Moreover,  judges  exercise  a  certain  discretion  in  deciding 
between  a  substance  which  is  essentially  noxious  and  one  which  is  noxious 

only  by  reason  either  of  its  excess  or  from  the  circumstances  attending 
its  exhibition. 


Further,  the  substance  administered  may  not  be  a  poison  in  the 
medical  signification  of  the  term,  and  may  not  be  popularly  considered 

?S  ’  /et>  w,hen  taken’  maY  be  noxious  to  health  or  destructive 
to  life.  Examples  of  substances  of  this  description  are  iron  filings 
powdered  glass,  diamond  dust,  sponge,  pins  and  needles,  and  similar 
bodies,  which  have  been  administered  with  the  wilful  intent  of  injuring, 

x  13  Cox,  C.  C.  547. 


220 


THE  LAW  ON  POISONS 


and  have  on  vanou8  occasions,  given  rise  to  criminal  proceedings 
In  cases  of  this  kind,  the  guilt  of  a  prisoner  may  often  depend  on  the 
meaning  assigned  by  a  medical  witness  to  the  words  destructive  thing . 

fnfl  ?w^xmerc^  may  be  pourecl  down  the  throat  of  an 
mtant  with  the  deliberate  intention  of  causing  death.  In  such  cir¬ 
cumstances  a  question  of  a  purely  medical  nature  would  arise  whether 
mercury  be  a  “  destructive  thing"  or  not;  and  the  conviction  of  a 
prisoner  would  probably  depend  on  the  answer. 


Intent.  The  intent  with  which  a  thing  has  been  applied  or  adminis¬ 
tered  is  an  essential  element  in  law.  Whether  the  administration  be 
followed  by  any  bodily  injury  or  not,  the  act  is  a  felony  or  misdemeanour, 
pro\  ided  that  intent  to  commit  murder  or  to  injure  or  to  annoy  can  be 
proved. 

If  a  noxious  thing  is  administered  which  is  likely  to  occasion  death, 
and  the  person  who  administers  it  is  indifferent  whether  death  results 
or  not,  such  person  is  to  be  regarded  as  having  contemplated  the  probable 
results  of  his  own  action.  In  R.  v.  Wilkins  a  man  administered 
cantharides  to  a  woman  with  intent  to  excite  her  sexual  passions  in 
order  that  he  might  have  connection  with  her.1 


In  a  case  where  a  medical  man  was  charged  with  “  attempting  to  cause  to  be 
administered  a  poisonous  dose  of  laudanum  to  an  infant,  a  woman  who  nursed 
the  child  stated  that  the  accused  delivered  to  her  two  bottles  containing  a  brown 
liquid,  labelled  One  teaspoonful  every  three  hours,”  and  directed  her  to  give  it 
to  the  child.  None  was  given.  Some  months  after  the  death  of  the  child  from 
natural  causes,  the  two  bottles  still  full  of  liquid  were  produced  as  evidence  against 
the  accused.  The  prescribed  dose  contained  about  five  minims  of  laudanum,  or 
nearly  one  half-grain  of  opium — a  dose  likely  to  prove  fatal  to  an  infant  only  a 
month  old.  Assuming  the  truth  of  the  statement  of  the  woman  who  brought  the 
charge,  the  only  inference  to  be  drawn  from  the  prescription  of  such  a  dose  for 
an  infant  by  a  medical  man  would  be  that  he  intended  to  kill  the  child.  The 
charge  was  dismissed,  as  the  woman  who  brought  it  was  not  to  be  believed  on  her 
oath,  and  had  brought  it  with  a  “  blackmailing  ”  object. 

Poisons  are  sometimes  mixed  with  food,  and  thus  administered  with 
a  view  to  injuring  or  annoying  a  person. 

(a)  In  one  case  eight  members  of  a  family  suffered  from  severe  symptoms  of 
poisoning  by  reason  of  the  wanton  administration  of  cantharides. 

(b)  In  another  case  several  members  of  a  family  suffered  from  severe  sickness 
as  a  result  of  tobacco  having  been  put  into  water  contained  in  a  tea-kettle. 

(c)  Cases  are  known  where  tartar  emetic  has  been  dissolved  in  beer  or  liquids 
as  a  mere  frolic,  without  any  proved  or  probable  intention  on  the  part  of  the  offender 
to  destroy  life.  M‘ Mullen’ s  case  revealed  the  existence  in  the  north  of  England 
of  an  extensive  system  of  poisoning  in  which  tartar  emetic  was  the  substance  em¬ 
ployed.  This  drug,  mixed  with  cream  of  tartar,  was  openly  sold  by  druggists  under 
the  name  of  “  quietness  powders,”  to  women  who  administered  the  powders  to 
their  husbands  with  a  view  to  curing  them  of  habitual  drunkenness. 

The  quantity  of  a  poisonous  substance  found  in  an  article  of  food, 
or  in  a  dead  body,  does  not  affect  the  culpability  of  a  person  indicted 
for  administering  it.  In  R.  v.  Hartley,  where  an  attempt  was  nmde 
to  administer  sulphuric  acid  mixed  with  coffee,  the  judge  said  . 
poison  be  administered  with  intent  to  murder,  it  is  not  necessary  that 
there  should  be  enough  in  the  article  administered  to  cause  death.  It 

1  9  Cox,  C.  C.  20. 
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any  poison  be  there,  and  the  intent  be  proved,  the  crime  of  attempting 
to  administer  poison  is  complete.”  A  similar  decision  was  given  in 
It  v  Bacon.  In  R.  v.  Southgate,  the  judge  said,  in  reply  to  an  objection 
taken,  that  it  was  quite  immaterial  to  define  or  to  prove  m  what  vehicle 
a  poison  was  given,  or  whether  it  was  administered  in  a  solid  or  liquid  state. 

In  R.  v.  Armstrong,1  the  Court  of  Criminal  Appeal  held  that  evi¬ 
dence  that  the  prisoner  had,  subsequently  to  the  death  of  the  victim, 
attempted  to  poison  another  person  by  administering  arsenic  in  a 
buttered  scone  at  tea,  was  admissible  to  rebut  a  defence  that  the 
deceased  had  committed  suicide,  and  ( semble )  thus  to  show  felonious 


intent.  ,.  ,  , 

It  is  clear  that  medical  evidence  cannot  have  any  direct  bearing 

on  intent  ;  but,  indirectly,  it  may  have  a  bearing  which  is  conclusive, 
for  example,  where  a  dose  of  five  minims  of  laudanum  was  administered 
to  an  infant.  In  this  way,  drugs  perfectly  innocuous  in  themselves, 
doses  well  within  medicinal  limits,  methods  quite  appropriate  in  other 
circumstances,  may  all  be  used  with  criminal  intent  ;  and  medical 
evidence  may  be  the  only  means  of  proving  intent  by  showing  that 
the  factor  employed  was  inappropriate  for  the  particular  case  in  which 
it  was  utilised. 

As  to  intent,  the  law  does  not  regard  the  manner  in  which  the 
substance  administered  acts.  If  it  be  capable  of  causing  death  or  of 
injuring  health,  it  is  of  little  importance,  so  far  as  the  responsibility 
of  a  prisoner  is  concerned,  whether  its  action  on  the  body  is  of  a 
mechanical  or  of  a  chemical  nature,  or  whether  it  operates  fatally  by 
absorption  into  the  blood  or  not.  Thus,  a  substance  which  acts  mecha¬ 
nically  on  the  stomach  or  bowels,  may,  if  wilfully  administered  with 
intent  to  injure,  involve  a  person  in  a  criminal  charge  as  much  as  if 
arsenic  or  one  of  the  ordinary  poisons  had  been  administered.  If  the 
substance  criminally  administered  destroys  life,  whatever  may  be  its 
nature  or  mode  of  operation,  the  accused  is  charged  with  murder  or 
manslaughter  ;  and  the  duty  of  a  medical  witness  consists  in  showing 
that  the  substance  taken  was  a  certain  cause  of  death.  If,  however, 
death  be  not  the  consequence,  then  the  accused  may  be  tried  for  the 
attempt  to  murder  or  to  annoy  by  poison.  The  words  of  the  statutes 
are  general,  and  include  all  kinds  of  substances,  whether  they  are 
popularly  or  professionally  regarded  as  poisons  or  not. 

This  question  of  intent  may  present  itself  under  another  aspect. 
In  R.  v.  Cluderay,  the  accused  was  found  guilty  of  having  administered 
to  a  child  nine  weeks  old  two  cocculus  indicus  berries.  The  child  vomited 
one  of  them,  and  the  other  passed  through  her  body  in  the  course  of 
nature.  The  cocculus  indicus  was  rightly  regarded  as  a  poison.  The 
poison  consists  in  the  presence  of  a  glucoside,  which  is  extracted  from 
the  kernel ;  all  the  noxious  properties  are  in  the  kernel  ;  it  has  a  very 
hard  exterior  or  pod,  which  requires  much  force  to  break. 

t 


The  Pharmacy  and  Poisons  Act,  1933 

andThestftl7MCRTlaCeC\ea.'ilierenaCtments  havi“g  a  similar  purpose), 
and  t  he  Statutory  Rules  made  thereunder,  control  the  supply  and  purchase 

a  large  number  of  substances  which  are  regarded  and  defi ned  al  poisons 

1  [1922]  2  K.  B.  555. 
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within  the  meaning  of  the  Act.  The  Home  Secretary,  advised  bv  a  bodv 

are'to  h*  ^  1  °1S01JS  ,Boarc!>  n,aintains  a  list  of  the  substances  which 
are  to  be  so  regarded,  and  makes  rules  defining  the  extent  of  the 

restrictions  which  shall  apply  to  each.  This  Poisons  List  is  divided 
into  two  parts,  namely, 

l’aET  I,  consisting  of  those  poisons  which  may  be  sold  only  by 
authorised  sellers  of  poisons  (that  is  to  say  by  registered  pharmacists)  ; 

Part  II  consisting  of  those  poisons  which  may  be  sold,  not  only  by 
registered  pharmacists,  but  by  listed  sellers  of  Part  II  poisons,  meaning 
raders  who  have  been  authorised  to  sell  such  poisons  by  virtue  of  their 
names  having  been  entered  on  a  list  maintained  for  this  purpose  by  a 
Local  Authority. 

In  general,  it  may  be  said  that  those  poisons  required  in  the  treatment 
of  human  ailments  appear  in  Part  I  of  the  list,  while  those  in  common 
use  for  domestic  or  commercial  purposes  appear  in  Part  II.  The  list 
has  been  revised  from  time  to  time,  its  present  composition  being  as 
follows  : — 1 


Part  I 


Acetanilide  ;  alkyl  acetanilides 

Alkali  fluorides  other  than  those  specified 
in  Part  II  of  this  List 

Alkaloids,  the  following  ;  their  salts, 
simple  or  complex  :  — 
Acetyldihydrocodeinone  ;  its  esters 
Aconite,  alkaloids  of 
Apomorphine 
Atropine 

Belladonna,  alkaloids  of 
Benzoy  lmorph  ine 
Benzylmorphine 
Brucine 

Calabar  bean,  alkaloids  of 

Coca,  alkaloids  of 

Cocaine 

Codeine 

Colchicine 

Coniine 

Cotarnine 

Curarine 

Diacetylmorphine 
Dihydrocodeinone  ;  its  esters 
Dihydrohydroxycodeinone  ;  its  esters 
Dihydromorphine  ;  its  esters 
Dihydromorphinone  ;  its  esters 
Ecgonine  ;  its  esters 
Emetine 

Ephedra,  alkaloids  of 
Ergot,  alkaloids  of 
Ethylmorphine 
Gelsemium,  alkaloids  of 
Homatropine 
Hyoscine 
Hyoscyamine 
Jaborandi,  alkaloids  of 
Lobelia,  alkaloids  of 

1  Poisons  List  Confirmation  Order,  1935, 
Orders),  1937,  1938  and  1940. 


Alkaloids  —  coni  inued 

Morphine 

Papaverine 

Pomegranate,  alkaloids  of 
Quebracho,  alkaloids  of,  other  than 
the  alkaloids  of  red  quebracho 
Sabadilla,  alkaloids  of 
Solanaceous  alkaloids  not  otherwise 
included  in  this  List 
Stavesacre,  alkaloids  of 
Strychnine 
Thebaine 

Veratrum,  alkaloids  of 
Yohimba,  alkaloids  of 

Allylisopropylacetylurea 

Amidopyrine  ;  its  salts 

Amino-alcohols,  esterified  with  benzoic 
acid,  phenylacetic  acid,  phenylpro- 
pionic  acid,  cinnamic  acid  or  the 
derivatives  of  these  acids 

Amyl  nitrite 

Antimony,  chlorides  of  ;  oxides  of  anti¬ 
mony  ;  sulphides  of  antimony  ; 
antimonates  ;  antimonites  ;  organic 
compounds  of  antimony 

Arsenical  substances,  the  following, 
except  those  specified  in  Part  II  of 
this  List  :  arsenic,  halides  of ;  oxides 
of  arsenic  ;  arsenates  ;  arsenites  ; 
organic  compounds  of  arsenic 

Barbituric  acid  ;  its  salts  ;  derivatives 
of  barbituric  acid  ;  their  salts  ;  com¬ 
pounds  of  barbituric  acid,  its  salts,  its 
derivatives,  their  salts,  with  any  other 
substance 

as  amended  by  Poisons  List  (Amendment) 
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Barium,  salts  of,  other  than  barium 
sulphate  and  the  salts  of  barium 
specified  in  Part  II  of  this  List 

Beta-aminopropylbenzene  ;  its  salts  ; 
its  N -alkyl  derivatives  ;  their  salts  ; 

beta-amino-iso-propylbenzene  ;  its 
salts  ;  its  N-alkyl  derivatives  ;  their 
salts 

Butyl  chloral  hydrate 

Cannabis  (the  dried  flowering  or  fruiting 
tops  of  Cannabis  saliva  Linn.)  ;  the 
resin  of  cannabis  ;  extracts  of  canna¬ 
bis  ;  tinctures  of  cannabis  ;  cannabin 
tannate 

Cantharidin  ;  cantharidates 
Chloral  formamide 
Chloral  hydrate 
Chloroform 

Creosote  obtained  from  wood 
Croton,  oil  of 

Digitalis,  glycosides  of ;  other  active 
principles  of  digitalis 
Dinitrocresols  ;  dinitronaphthols  ;  di- 
nitrophenols  ;  d ini tro thymols 
Elaterin 

Ergot  (the  sclerotia  of  any  species  of 
Claviceps)  ;  extracts  of  ergot  ;  tinc¬ 
tures  of  ergot 
Erythrityl  tetranitrate 
Glyceryl  trinitrate 

Guanidines,  the  following  :  polymethy¬ 
lene  diguanidines,  dipara-anisyl- 
phenetyl  guanidine 

Hydrocyanic  acid  ;  cyanides  ;  double 
cyanides  of  mercury  and  zinc 
Insulin 

Lead  acetates  ;  compounds  of  lead  with 
acids  from  fixed  oils 
Mannityl  hexanitrate 
Mercury,  oxides  of ;  nitrates  of  mer¬ 
cury  ;  mercuric  ammonium  chlorides  ; 
potassio -mercuric  iodides  ;  mercuric 
oxycyanides ;  mercuric  thiocyanate 
Metanitrophenol  ;  orthonitrophenol  ; 

paranitroplienol 
Nux  Vomica 
Opium 

Part 

Ammonia 

Arsenical  substances,  the  following  : _ 

Arsenic  sulphides 
Arsen ious  oxide 
Calcium  arsenates 
Calcium  arsenites 
Copper  acetoarsenites 
Copper  arsenates 
Copper  arsenites 


Orthocaine  ;  its  salts 

Ouabain 

Oxalic  acid 

Oxycinchoninic  acid,  derivatives  of ; 
their  salts  ;  their  esters 

Para-aminobenzenesulphonamide  ;  .  its 

salts  ;  derivatives  of  para-amino¬ 
benzenesulphonamide  having  any  of 
the  hydrogen  atoms  of  the  para- 
amino  group  or  of  the  sulphonamide 
group  substituted  by  another  radical  ; 
their  salts 

Para-amino-benzoic  acid  ;  esters  of ; 
their  salts 

Phenetidylphenacetin 
Phenols  (any  member  of  the  series  of 
phenols  of  which  the  first  member  is 
phenol  and  of  which  the  molecular 
composition  varies  from  member  to 
member  by  one  atom  of  carbon  and 
two  atoms  of  hydrogen)  except  in 
substances  containing  less  than  sixty 
per  cent,  weight  in  weight,  of 
phenols  ;  compounds  of  phenol  with 
a  metal,  except  in  substances  con¬ 
taining  less  than  the  equivalent  of 
sixty  per  cent,  weight  in  weight,  of 
phenols 

Phenylcinchoninic  acid  ;  salicyl-cinchon- 
inic  acid  ;  their  salts  ;  their  esters 
Phenylethylhydantoin  ;  its  salts  ;  its 
acyl  derivatives  ;  their  salts 
Phosphorus,  yellow 
Picric  acid 
Picrotoxin 

Pituitary  gland,  the  active  principles  of 
Savin,  oil  of 

Strophanthus  ;  glycosides  of  stroplian- 
thus 

Sulphonal  ;  alkyl  sulphonals 

Sujirarenal  gland,  the  active  principles 
of ;  their  salts 
Thallium,  salts  of 

Thyroid  gland,  the  active  principles  of ; 
their  salts 

Tribromethyl  alcohol 

II 

Arsenical  Substances  continued 
Lead  arsenates 
Potassium  arsenites 
Sodium  arsenates 
Sodium  arsenites 
Sodium  thioarsenates 

Barium,  salts  of,  the  following  :  — 
Barium  carbonate 
Barium  silicofluoride 
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Formaldehyde 
Hydrochloric  acid 

Hydrofluoric  acid  ;  potassium  fluoride  ; 
sodium  fluoride  ;  sodium  silicofluoride 

Mercuric  chloride  ;  mercuric  iodide ; 

organic  compounds  of  mercury 
Metallic  oxalates 
Nicotine  ;  its  salts 
Nitric  acid 
Nitrobenzene 


Phenols  as  defined  in  Part  I  of  this  List 
in  substances  containing  less  than 
sixty  per  cent,  weight  in  weight,  of 
phenols  ;  compounds  of  phenol  with 
a  metal  in  substances  containing  less 
than  the  equivalent  of  sixty  per  cent, 
weight  in  weight,  of  phenols 

Phenylene  diamines  ;  toluene  diamines  ; 
their  salts 

Potassium  hydroxide 
Sodium  hydroxide 
Sulphuric  acid 

the  Poisons  Rules  (Rule  11 
under  the  Pharmacy  and 
when  present  in  certain  specified 


/  Several  poisons  in  this  list  are  exempted  by 

and  Ihird  Schedule)  made  by  the  Secretary  of  State 
Poisons  Act,  1933,  from  the  application  of  the  Act 
substances  or  articles.) 


All  poisons  included  in  the  list  are  not  subject  to  the  same  restrictions, 
the  detailed  measures  of  control  for  individual  poisons  or  groups  of  poisons 
are  defined  by  the  Home  Secretary  in  the  Poisons  Rules  which  are  made 
bv  him  under  the  Pharmacy  and  Poisons  Act,  1933.1  In  this  way,  the 
various  poisons  are  allocated  to  one  or  other  of  a  series  of  Schedules— 
eight  in  number — according  to  the  nature  and  extent  of  control  which 
is  considered  advisable,  or,  it  may  be,  the  extent  to  which  they  may  be 
exempted  from  control. 

Most  of  the  well -recognised  poisons  are  included  in  the  First  Schedule, 
the  poisons  in  which  are  subjected  to  the  greatest  restrictions.  A  First 
Schedule  poison,  whether  it  be  from  Part  I  or  Part  II  of  the  Poisons  List, 
may  not  be  sold  unless  the  purchaser  is  known,  or  adequately  introduced 
to  the  seller  ;  unless  the  purchaser  is  regarded  by  the  seller  as  a  person 
to  whom  the  poison  may  properly  be  sold  ;  unless  the  purchaser  states  a 
purpose  for  the  poison  which  the  seller  believes  to  be  genuine  and 
legitimate  ;  unless  the  purchaser  affixes  his  signature  to  a  record  of  the 
transaction  in  a  book  kept  for  the  purpose.  Furthermore,  the  seller 
must  observe  certain  statutory  regulations  regarding  labelling  and 
transmission  by  post. 

It  is  to  be  noted  that  these  restrictions  do  not  mean  that  access  to 
First  Schedule  poisons  is  confined  to  any  particular  section  of  the  com¬ 
munity,  e.g.,  doctors,  dentists,  etc.,  and  a  medical  prescription  is  not 
necessary.  If  First  Schedule  poisons  are  prescribed,  no  special  regula¬ 
tions  apply  to  such  prescriptions. 

In  the  Fourth  Schedule,  however,  there  are  listed  a  number  of  drugs 
which  may  be  supplied  only  on  a  prescription  from  a  medical  practitioner, 
a  dentist,  or  a  veterinary  surgeon.  The  prescription  must  conform  with 
the  requirements  of  the  Act  in  certain  particulars,  e.g.,  it  must  be  dated 
and  signed  (not  initialed)  by  the  jDrescriber,  and  it  must  include  his  own 
address  as  wrell  as  the  name  and  address  of  the  person  for  whom  the 
medicine  is  prescribed.  The  prescription  may  not  be  dispensed  more 
than  once  unless  there  are  instructions  to  the  contrary.  I  he  drugs  in 
the  Fourth  Schedule  are  not  of  the  type  popularly  regarded  as  poisonous, 

m 

1  For  a  proper  understanding  of  the  scope  and  intention  of  the  Act,  it  is  essential  that 
the  Act  itself  and  the  rules  made  thereunder  should  be  studied.  Readers  will  also  find  it 
helpful  to  refer  to  a  text-book  dealing  more  exclusively  and  extensively  with  the  subject  ot 
Forensic  Pharmacy. 
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poisons  and  that  they  are  also  included  in  the  First  fcchedu 
Fourth  Schedule  poisons  are  : — 


( 1 )  Amidopyrine  ;  its  salts  ;  ,  . 

(2)  Barbituric  acid  ;  its  salts  ;  derivatives  of  barbituric  acid  ;  thei 
salts;  compounds  of  barbituric  acid,  its  salts;  its  derivative. , 
their  salts,  with  any  other  substance  ; 

(3)  Dinitrocresols  ;  dinitronaphthols,  dinitrophenols  ;  dinitrothj  mo  s, 

(4)  Para-aminobenzenesulphonamide  ;  its  salts  ;  derivatives  of  paia- 
aminobenzenesulphonamide  having  any  of  the  hydrogen  atoms  ot 
the  para-amino  or  of  the  sulphonamide  group  substituted  by 
another  radical  ;  their  salts  ; 

(5)  Phenylcinchoninic  acid  ;  salicyl-cinchoninic  acid  ; 
their  esters  ; 


their  salts 


(6)  Sulphonal  ;  alkyl  sulphonals. 

The  remaining  schedules  define  a  variety  of  other  restrictions  or 
special  provisions  which  are  of  interest  to  all  sellers  of  poison,  authorised 
or  listed,  but  which  have  little  importance  from  a  wider  medico-legal 
viewpoint. 

Under  a  special  rule,  the  retail  sale  of  strychnine  is  prohibited,  excejit 
as  a  medicinal  ingredient,  or  for  purposes  of  research,  chemical  analysis 
or  scientific  education,  or,  under  special  authority,  for  the  killing  of 
moles  and  seals. 


M-p.  JUR.—  VOL.  II. 


CHAPTER  XIII 


DANGEROUS  DRUGS 

The  Dangerous  Drugs  Acts,  1920—32,  regulate  the  importation, 
exportation,  manufacture,  sale,  and  use  of  opium  and  certain  other 
drugs  which  are  regarded  as  “  dangerous  ”  because  they  tend  to  cause 
drug  addiction.  Almost  without  exception,  the  drugs  and  their  pre¬ 
parations  which  are  covered  by  the  Dangerous  Drugs  Acts  are  also 
Part  I  and  First  Schedule  poisons.  The  object  of  these  Acts  and  of  the 
statutory  regulations  made  thereunder  is  to  prevent  traffic  in  dangerous 
drugs,  and  to  endeavour  to  keep  the  use  of  such  drugs  entirely  under  the 
control  of  the  medical  profession.  The  substances  to  which  the  Acts 
apply  are  set  out  in  sect.  1  of  the  Dangerous  Drugs  Act,  1932,  sub  sect.  (1) 
of  wrhich  is  as  follows  : — 

“  (1)  The  dnigs  to  which  this  Part  of  this  Act  applies  are — 

(a)  Medicinal  opium  ; 

(b)  Any  extract  or  tincture  of  Indian  hemp  ; 

( c )  Morphine  and  its  salts,  and  diacetylmorphine  ( commonly  known 
as  diamorphine  or  heroin )  and  the  other  esters  of  morphine  and  their  respective 
salts  ; 

(d)  Cocaine  ( including  synthetic  cocaine)  and  ecgonine  and  their  respective 
salts,  and  the  esters  of  ecgonine  and  their  respective  salts  ; 

(e)  Any  solution  or  dilution  of  morphine  or  cocaine  or  their  salts  in  an 
inert  substance  whether  liquid  or  solid,  containing  any  proportion  of  morphine 
or  cocaine,  and  any  preparation,  admixture,  extract  or  other  substance 
{not  being  such  a  solution  or  dilution  as  aforesaid)  containing  not  less 
than  one-fifth  per  cent,  of  morphine  or  one-tenth  per  cent,  of  cocaine  or 
of  ecgonine  ; 

(/)  Any  preparation,  admixture,  extract  or  other  substance  containing 
any  proportion  of  diacetylmorphine  ; 

{g)  Diliydrohydroxycodeinone,  dihydrocodeinone,  dihydromorphinone, 
acetyldihydrocodeinone,  dihydromorphine,  their  esters  and  the  salts  of 
any  of  these  substances  and  of  their  esters,  morphine- N -oxide  ( commonly 
known  as  genomorphine),  the  morphine- N -oxide  derivatives,  and  any  othei 
pentavalent  nitrogen  morphine  derivatives  ; 

(h)  Thebaine  and  its  salts,  and  ( with  the  exception  of  methyl-morphine , 
commonly  knoivn  as  codeine,  and  ethylmorphine,  commonly  known  as 
dionin,  and  their  respective  salts)  benzylmorphine  and  the  other  ethers  oj 
morphine  and  their  respective  salts  ; 

( i )  Any  preparation,  admixture,  extract  or  other  substance  containing 
any  proportion  of  any  of  the  substances  mentioned  m  paragraph  (g)  oi 
in  paragraph  (h)  of  this  sub  section. 
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For  the  purpose  of  the  foregoing  provision  the  expression  ecgonine 
means  lavo-lcgonine  and  includes  any  derivatives  of  ecgonine  from  ichic 
it  mail  be  recolered  industrially,  and  the  percentage  m  the  case  of  morphine 
shall  be  calculated  as  in  respect  of  anhydrous  morphine. 

Persons  authorised  to  possess  these  drugs  include  duly  qualified 
medical  practitioners,  registered  dentists  registered  veterinary  sur¬ 
geons,  and  pharmacists,  who  are  employed  or  engaged  m  dispensing 
medicines  at  a  public  hospital  or  other  public  institution. 

The  medical  practitioner  is  required  to  keep  and  to  preserve  for  two 
years  prescriptions,  records  and  registers,  etc.,  of  all  such  diug.->  pui 
chased  and  used  in  his  practice. 


The  most  important  of  the  regulations  are  as  follows 

1.  The  prescription  may  be  an  ordinary  prescription  or  a  National 
Health  Insurance  form. 

2.  It  must  be  in  writing  and  signed  by  the  person  giving  it  with 
his  usual  signature,  and  dated  by  him. 

3.  Except  in  the  case  of  a  Health  Insurance  prescription  it  must 
specify  the  address  of  the  person  giving  it. 

4.  It  must  specify  the  name  and  address  of  the  patient  in  full. 

5.  If  it  prescribes  a  preparation  contained,  or  compounded  of  prepara¬ 
tions  all  of  which  are  contained,  in  the  British  Pharmacopoeia,  the 
British  Pharmaceutical  Codex,  or  the  Drug  Tariff  issued  by  the  Minister 
of  Health  for  National  Health  Insurance  purposes,  it  must  specify  the 
total  amount  of  the  preparation,  or  of  each  preparation,  as  the  case  may 
be,  and  in  any  other  case,  it  must  specify  the  total  amount  of  the  drug 
to  be  supplied. 


The  chief  duties  of  the  pharmacist  or  dispenser  who  supplies  a  drug 
or  preparation  on  a  prescription  are  that  he  must  not  supply  a  drug 
or  preparation  on  such  prescription  unless  the  prescription  comply 
with  the  foregoing  requirements  ;  and  unless  (i)  in  the  case  of  a  health 
insurance  prescription  he  has  no  reason  to  suppose  that  the  prescription 
is  not  genuine  ;  or  (ii)  in  the  case  of  any  other  prescription  he  either 
(a)  is  acquainted  with  the  signature  of  the  person  by  whom  it  purports 
to  have  been  given,  and  has  no  reason  to  suppose  that  it  is  not  genuine  ; 

or  (b)  has  taken  reasonably  sufficient  steps  to  satisfy  himself  that  it  is 
genuine. 


The  prescription  must  not  be  dispensed  more  than  once,  unless  the 
prescription  authorises  repetition  at  repeated  intervals,  but  in  all  cases 
the  total  number  of  dispensings  must  not  exceed  three. 

The  pharmacist  or  dispenser  must  retain  possession  of  the  pre¬ 
scription,  and  keep  it  on  the  premises  where  it  was  dispensed,  unless 

‘  1 ?J ‘  ,Hea  h  In.s"ra“ee  prescription.  In  no  circumstances  must  the 
patient  be  allowed  to  have  possession  of  it. 

A  medical  practitioner  need  not  make  any  record  of  any  of  the 
above-mentioned  drugs,  or  of  their  salts,  provided  the  drugs  are 

mav'writeed  l^ient,in  llis  presence.  Medical  practitioners 

may  write  prescriptions  for  themselves.  1 

the'med7caTrphirr 0r  a  "T'"  drug  is  Prescribed  for  a  patient  regularly 
the  medical  practitioner  should  be  careful  to  protect  himself  from  a 
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charge  of  improperly  administering  dangerous  drugs  by  consulting  with 
another  medical  practitioner.  °  n 

It  has  been  ruled  that — 

(i)  A  medical  practitioner  (but  not  a  dentist)  may  dispense  dangerous 
drugs  for  the  use  of  Ins  patients  ; 

M  ^written  prescriptions  may  be  accepted  as  “  written  ”  ; 

(in)  Telephoned  orders  sent  by  a  medical  practitioner  to  a  phar¬ 
macist  in  respect  of  drugs  to  be  supplied  to  himself  may  be  executed 
but  a  written  order  must  follow  within  twenty-four  hours  ; 

(iv )  A  foreign  medical  practitioner,  unless  registered  in  England, 
is  not  a  medical  practitioner  within  the  meaning  of  the  Dangerous 
Drugs  Acts. 


Where  the  Home  Secretary  has  reason  to  suspect  that  a  medical 
practitioner  or  dentist  is  supplying  or  prescribing  drugs  or  preparations 
to  or  for  himself  or  any  other  person  otherwise  than  is  properly  required 
for  the  medical  or  dental  treatment  of  himself  or  that  other  person,  the 
Home  Secretary  may  refer  the  matter  to  a  special  “  Reference  Tribunal  ” 
referred  to  in  the  Dangerous  Drugs  (Consolidation)  Regulations,  1928. 

The  following  preparations  which  contain  opium  or  morphine  are 
excluded  from  the  regulations,  so  that  prescriptions  for  these  are  not 
subject  to  any  restrictions  : — 


Cereoli  iodoformi  et  morphirue,  B.P.C. 

Emp.  opii,  B.P.  1898. 

Lin.  opii,  B.P.  1914. 

Lin.  opii  ammon.,  B.P.C. 

Pasta  arsenicalis,  B.P.C. 

Pil.  hydrarg.  c.  opio,  B.P.C. 

Pil.  ipecac,  c.  scilla,  B.P.  1914.  v 

Pil.  plumbi  c.  opio,  B.P.  1914. 

Pil.  digitalis  et  opii  co.f  B.P.C. 

Pil.  hydrarg.  c.  cret.  et  opii,  B.P.C. 

Pulv.  cretse  aromat.  c.  opio,  B.P.  1932. 

Pulv.  ipecac,  co.,  B.P.  1914. 

Pulv.  ipecac,  et  opii,  B.P.  1932. 

Pulv.  kino  co.,  B.P.  1914. 

Suppos.  plumbi  co.,  B.P.  1914. 

Suppos.  plumbi  c.  opio,  B.P.  1932. 

Tablettte  plumbi  c.  opio,  B.P.C. 

Ung.  gallse  c.  opio,  B.P.  1914. 

Ung.  gallse  co.,  B.P.C. 

Elixir  diamorphime  et  terpini  c.  apomorphina,  B.P.C. 

Linctus  diamorphinae  Camphoratus,  B.P.C. 

Linctus  diamorphinae  c.  ipecacuanha,  B.P.C. 

Linctus  diamorphinae  et  scilla?,  B.P.C. 

Linctus  diamorphinae  et  thymi,  B.P.C. 

Mixtures  of  emp.  opii,  B.P.  1898  with  other  plasters  of  the  British  Pharma¬ 
copoeia  1914  and  1932,  and  of  the  British  Pharmaceutical  Codex. 

Mixtures  of  lin.  opii,  B.P.  1914  with  other  liniments  of  the  British  Pharma¬ 
copoeia  1914  and  1932,  and  of  the  British  Pharmaceutical  Codex 

Mixtures  of  lin.  opii  ammon.,  B.P.C.  with  other  liniments  of  the  British  Phar¬ 
macopoeia  1914  and  1932,  and  of  the  British  Pharmaceutical  Codex. 

Mixtures  of  pulv.  ipecac,  co.,  B.P.  1914  and  of  pulv.  ipecac,  et  opii,  B.P.  1932, 

with  any  of  the  following  : — 

Hydrarg.  c.  cret.  B.P.  1914  and  1932. 

Acetylsalicylic  acid. 

Phenacetin. 

Quinine  and  its  salts. 

Sodium  bi-carbonate. 
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AeBriiw,4  mi. -a 

of  the  British  Pharmaceutical  Codex. 

It  should  specially  be  noted  that  if  any  other  medicament  is  mixed 
with  any  of  the  above-mentioned  preparations,  and  the  percent^e 
“  dangerous  ”  drug  exceeds  the  legal  limit,  the  Home  Office  authorities 
regard  the  resulting  product  as  coming  within  the  regulations. 

The  following  preparations  are  outside  the  regulations  by  reaso 

of  their  being  below  the  legal  limit  : 


Tr.  camph.  co. 

Tr.  chlorof.  et  morph,  (chlorodyne,  B.P.  85). 
Tr.  opii  amnion, 

Troch.  morph,  et  ipecac. 


The  Therapeutic  Substances  Act,  1925 

This  Act  regulates  the  manufacture,  sale,  and  importation  of 
therapeutic  substances.  No  person  (other  than  a  medical  practitionei 
preparing  for  his  own  patient  or  for  another  practitioner  for  an  indi\  idual 
patient)  may  manufacture  these  substances  (which  include  vaccipes, 
sera,  toxins,  salvarsan,  insulin)  except  under  licence  from  the  Ministry  of 
Health.  The  detailed  standards  are  contained  in  the  Therapeutic 
Substances  Regulations,  1931.  The  Therapeutic  Substances  Act  also 
applies  to  penicillin. 

The  Penicillin  Act,  1947 

Under  this  Act,  Penicillin  and  its  preparations  may  be  supplied  only 
on  a  signed  and  dated  prescription  by  a  registered  medical  practitioner. 
Unless  it  is  otherwise  specified,  the  prescription  may  be  dispensed  once 
only,  not  later  than  three  months  from  the  date  on  which  it  was  written. 


CHAPTER  XIV 


THE  ACTION  OF  POISONS,  AND  THE  CIRCUMSTANCES  WHICH 

INFLUENCE  IT 


Poisons  and  noxious  substances  may  act — 

A.  Locally  on  application  either  to  the  skin  or  mucous  membranes. 
Corrosives — e.g.,  strong  acids  and  alkalies. 

Irritants,  such  as  the  weaker  acids  or  alkalies,  mustard,  many 
mineral  poisons,  such  as  arsenic  and  mercury  salts,  mechanical 
bodies,  such  as  powdered  glass,  etc. 


B.  Remotely,  after  absorption  into  the  blood,  or  by  shock. 

By  shock — e.g.,  the  shock  of  corrosives. 

By  specific  action  after  absorption  — 

On  brain — narcotics  :  opium,  chloral,  etc. 

„  ,,  excitants  :  alcohol,  caffein,  etc. 

On  cord — strychnine,  etc. 

On  peripheral  nerves — conium,  curare,  etc. 

On  kidneys — cantharides,  cubebs,  turpentine,  etc. 

On  salivary  glands — mercury,  etc. 

On  the  liver — phosphorus,  etc. 

On  mucous  membranes — arsenic,  etc. 

On  heart— digitalis,  etc. 

On  blood-vessels — constringent  :  ergot,  etc. 

dilating  :  amyl  ni trite  and  other  nitrites. 


C.  Both  locally  and  remotely 

Typically  oxalic  acid,  carbolic  acid,  arsenic,  antimony,  and 
other  metallic  poisons,  phosphorus,  cantharides,  etc.,  which 
cause  local  irritation  of  the  alimentary  canal  and  also 
produce  toxic  effects  after  absorption. 


Only  a  few  typical  examples  have  been  given  under  each  heading  ; 

a  complete  list  is  unnecessary.  .  ,  ,  ■,  , 

Illustrative  cases  will  be  found  in  the  part  of  this  work  devoted  to 

individual  poisons. 


Circumstances  which  Influence  the  Action  of  Poisons 
A  Method  of  Administration.  1.  By  the  Mouth.  >  This  is  the 

-St  frequent  method  mouth  *  ctnstlred 

as  "  ihe  rectal  dose  may  be  considered  to  be  about  one  and  a  half 
to  two,*  and  the  hypodermic  dose  about  one-quarter. 
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The  chief  toxicological  point  is  that  any  substance  (other  than 
corrosives,  irritants,  etc.),  taken  in  this  way,  has  to  be  absorbed  throug 
the  alhnentary  mucous  membrane,  before  tt  , prc xluces  • effe jts  By he 
slowness  of  gastro -intestinal  absorption  ( vide  p.  235),  by  alteratio 
during  digestion,  or  by  the  action  of  the  liver  (through  which  organ 
many* substances  passing  from  the  alimentary  canal  have  to  pass),  some 
poisons  would  seem  to  be  rendered  almost  inert.  Snake  venom  provides 
an  excellent  example  of  this. 

The  following  experiment  was  made  by  Taylor:  “  In  June,  i8/3,  Dr.  Pavy 
and  I  performed  two  experiments  with  the  dry  poison  of  the  cobra  di  capello, 
which  showed  that  even  in  a  fasting  animal  no  effects  were  produced  when  it  was 
injected  into  the  stomach.  Two  grains  of  dry  cobra  poison  were  mixed  with  a  small 
quantity  of  distilled  water  and  introduced  into  a  wound  in  the  cellular  tissue 
beneath  the  skin  of  a  rabbit.  Symptoms  of  poisoning  showed  themselves  m  a  quarter 
of  an  hour,  and  the  animal  died  twenty  minutes  afterwards.  A  similar  quantity 
of  the  cobra  poison  was  injected  into  the  stomach  of  a  healthy  young  dog  which 
had  been  kept  without  food  for  many  hours.  No  symptoms  of  poisoning  were  at 
any  time  observed.”  1 

2.  Hypodermically.  By  this  method  the  substance  reaches  the 
general  blood  stream  without  passing  through  the  digestive  organs. 
Snake  poison,  if  it  is  to  be  effective,  can  be  administered  in  this  way 
only,  at  least  in  small  doses.  As  a  rule,  the  lethal  dose  is  about  a  third 
or  a  quarter  of  the  same  drug  when  given  by  the  mouth,  but  the  exact 
proportion  is  very  variable.  Unless  special  precautions  are  taken  ( vide 
next  paragraph),  the  method  is  available  only  for  such  substances  as  are 
soluble  in  the  lymph  or  tissue  juices. 

3.  Intravascularly .  The  injection  of  a  substance  directly  into  the 
blood  is  made  use  of  only  in  scientific  experiments,  and  for  therapeutic 
purposes,  though  it  is  conceivable  that  it  may  be  unintentionally 
adopted  when  the  point  of  the  hypodermic  syringe  by  accident  just 
penetrates  to  the  lumen  of  a  vessel.  It  can  only  be  used  for  soluble 
substances  unless  the  results  of  emboli  are  to  be  studied. 

4.  Endermically .  Rubbed  on  to,  and  absorbed  through,  the  skin, 
physiologically  identical  with  the  hypodermic  method.  The  skin  with 
its  horny  epithelial  covering  is  a  bad  absorptive  organ,  although  certain 
substances  (such  as  mercury,  guaiacol,  methyl  salicylate)  appear  to  pass 
through  it  relatively  easily,  as  does  mustard  gas  and  other  so-called 
gases  used  in  chemical  warfare.  Occasionally  powders  are  dusted  on  to 
a  rawr  surface  for  absorption  or  for  local  relief  of  pain,  but  in  these  cases 
the  epithelial  covering  is  absent  and  absorption  may  then  be  verv  free. 
Poisoning  by  this  means  is  rarely  homicidal,  but  it  may  occur  from 
carelessness  and  accident. 

5.  By  Rectum,  Vagina,  or  Bladder.  Poisonous  substances  are 

occasionally  administered  by  these  routes  with  criminal  intent  especiallv 
in  the  procuring  of  an  abortion,  but  occasionally  with  homicidal  intent 
Hie  dose  required  per  rectum  is  usually  considered  to  be  about  twice 
tliat  by  the  mouth,  owing  to  the  slowness  of  absorption  from  this  viscus 
the  following  case  was  reported  from  New'  South  Wales  : _ 

of  “X  on  the  body 

by  steeping  about  1*  o,  of  ••  YankL  Doodfe* 

IW,UIf  EdmburghP'’  1874,  and  als0  many  °the''  “‘po-'bnents  by  the  late  Sir  Thomas 
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Six  minims  of  nicot  ine  were  extracted  from  the  abdominal  viscera.  The  evidence 

,r«  T  IUS1Vt  °f  the,natfe  of  the  Pois™  a^d  its  method  of  administration  the 
r  jemg  chosen  for  the  purpose  of  relieving  constipation. 


6.  By  the  Lungs.  A  poisonous  dose  of  any  drug  may  be  accidentally 
given  when  using  intralaryngeal  injections  and  applications.  Poisoning 

tAeTTUngS  1S’  however>  chiefly  due  to  gases  such  as  CO,  C02, 
tlLiM,  1  hi  3,  AsH3,  coal-gas,  etc.  Accidents  and  suicide  with  coal-gas  are 
oi  very  common  occurrence,  and  homicide  might  be  thus  attempted. 
Occasionally  death  takes  place  from  lesions  of  the  lungs  when  corrosives 
are  taken  or  when  the  person  is  exposed  to  the  fumes  of  such  volatile 
acids  as  nitric  or  hydrochloric,  to  toxic  gases  such  as  ammonia,  chlorine, 
various  war  gas,  benzene,  and  various  hydrocarbons,  or  to  toxic  dust 
(e.g.,  zinc,  mercuric  chloride). 

Of  comparative  dosage  by  the  lungs  nothing  can  be  said,  as  the  gas 
may  kill  by  local  action,  by  causing  spasm,  oedema,  pneumonia  or  broncho¬ 
pneumonia,  necrosis  or  haemorrhage,  by  its  irrespirable  nature,  or  by  its 
action  after  absorption,  as  in  deaths  from  chloroform  inhalation,  carbon 
monoxide,  etc. 

The  toxic  concentrations  of  these  substances  varj^  greatly,  but  as 
far  as  rapidity  of  action  is  concerned  we  may  consider  the  pulmonary 
route  to  be  in  the  majority  of  cases  extremely  rapid. 


B.  Idiosyncrasy.  Of  the  intolerance  exhibited  by  certain  people 
for  certain  drugs  and  even  articles  of  diet  there  can  be  no  question. 
Its  explanation  is  extremely  difficult  and  speculative.  Fish,  eggs,  and 
fruit  are  common  articles  of  diet  which  will,  even  when  quite  fresh, 
cause  in  some  people  definite  toxic  symptoms,  usually  affecting  the 
skin  (urticaria),  but  sometimes  of  a  more  general  nature  such  as  cyanosis, 
d37spncea,  asthma,  rigors,  fever,  diarrhoea,  haemorrhage  from  the  bowel 
and  albuminuria.  Fatal  cases  are  very  rare,  but  many  cases  are  reported 
where  the  symptoms  have  been  serious  and  apparently  dangerous. 
Potassium  iodide  and  bromide,  opium,  belladonna  and  aspirin  are 
common  examples  of  drugs  to  which  many  people  are  allergic. 


A  fatal  case  occurred  in  the  London  Hospital  some  years  ago  in  which  a  child 
lost  its  life  by  the  administration  of  one  small  dose  (one  or  two  grains  only)  of 
bromide  of  potassium.  A  prominent  feature  of  the  illness  was  a  severe  bromide 
rflsli 

A  case  is  reported  where  the  patient  was  intolerant  to  iodoform,  grey  oil,  sub¬ 
limate,  bromides,  veronal,  morphia,  borax,  zinc,  strawberries  and  crabs. 


It  is  difficult  to  understand  how  advantage  of  such  idiosyncrasy  could 
be  taken  for  homicidal  purposes,  but  accidental  cases  occur  with  great 
frequency.  The  subject  of  idiosyncrasy  is  thus  of  medico-legal  importance 
when  symptoms  resembling  those  of  poisoning  follow  a  meal  consisting 
of  a  particular  kind  of  food.  In  such  a  case,  without  a  knowledge  of  this 
peculiar  condition,  we  might  hastily  attribute  to  poison  effects  which 
were  really  due  to  another  cause. 


C  Age  This  is  to  some  extent  connected  witli  idiosyncrasy.  There 
are  for  instance,  many  articles  of  diet  which  may  justly  be  called 
«  noxious  ”  or  even  poisonous  for  a  baby  which  are  wholesome  enoug 
for  an  adult,  and  per  contra  a  healthy  boy  will  eat  with  impunity  many 
things  that  might  give  his  father  serious  cause  for  regret.  Many  cases 
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of  criminal  neglect  in  children  depend  on  the  unsuitability  of  the  food 
ouite  as  much  as  on  the  lack  of  quantity,  and  a  medical  jnns 
be ’acquainted  with  the  principles  of  infant  feeding.  The  proportionate 
dose  of  a  drug  for  a  child  is  usually  reckoned  by  the  following  formula, 
viz.  :  taking  x  to  represent  the  dose  for  an  adult, 

age  in  years 

the  dose  for  any  age  is  =  *  X  g—^l  years  qTl2 
the  dose  is 


;  thus  for  a  child  of  six 
=  ^  the  ordinary  dose  for  an  adult.  Theie  are 


6+12 

also  some  drugs  of  which  children  can  take  more  than  their  proportionate 
dose.  Mercury  and  belladonna  are  two  well-known  examples.  On  the 
other  hand,  there  are  some  of  which  they  cannot  take  a  proportionate 
dose.  Opium,  for  example,  has  to  be  given  very  cautiously  indeed  to 
young  children.  The  explanation  is  obscure,  but  no  doubt  depends 
to  a  great  extent  on  the  fact  that  a  child’s  tissues  (in  the  case  of  opium 
probably  the  cortex  of  the  brain)  are  very  immature,  and  unusually 
susceptible  to  external  influences,  during  the  period  of  growth.  Similarly, 
young  persons  are  more  sensitive  to  carbon  monoxide  than  are  adults, 
a  fact  connected  with  the  general  increased  susceptibility  of  small 
animals  to  this  poison.  It  may  be  recalled  that  canaries  or  mice  are 
used — e.cj.,  in  coal  mines— as  indicators  of  carbon  monoxide  for  this 


reason. 

D.  Habit.  Habit  diminishes  the  effect  of  certain  poisons.  Opium, 
when  frequently  taken,  loses  some  of  its  effect  after  a  time,  and  requires 
to  be  administered  in  increased  doses.  Confirmed  opium-eaters  can 
take,  in  one  dose,  a  quantity  of  the  drug  which  would  have  killed  them 
if  they  had  begun  with  a  dose  of  the  same  quantity.  Even  infants  and 
children,  who  are  well  known  to  be  especially  susceptible  to  the  effects 
of  opium,  and  are  liable  to  be  poisoned  by  small  doses,  may,  as  a  result 
of  habit,  become  accustomed  to  taking  the  drug  in  large  quantities. 


According  to  Grainger,  the  system  of  drugging  children  with  opium  in  the  fac¬ 
tory  districts  began  soon  after  birth  ;  and  the  dose  was  gradually  increased  until 
the  child  could  take  from  fifteen  to  twenty  drops  of  laudanum  at  once.  This 
had  the  effect  of  throwing  it  into  a  lethargic  stupor.  Non-habituated  children 
of  the  same  age  would  be  killed  by  a  dose  of  five  drops. 

1  he  same  effect  of  habit  is  to  be  seen  more  or  less  in  the  use  of 
tobacco,  alcohol,  ether,  cocaine,  morphine  and  other  alkaloids.  It  is 
usually  found  in  articles  derived  from  the  vegetable  kingdom,  and  also 
with  synthetic  drugs,  such  as  sulphonal,  veronal,  chloral,  etc.  Tolerance 
for  mineral  substances  is  limited,  but  it  occurs  in  connection  with  arsenic 
to  a  certain  extent,  as  has  been  reported  with  reference  to  the  Stvrian 
practice  of  arsenic-eating. 


\  ^  r^an  *T°k  *n  one  day  f°ur  and  a  half  grains  of  white  arsenic,  and  on  the 
day  following  6ve  and  a  half  grains,  crushing  the  mineral  between  his  teeth  and 

!'!a  1  '  !e  da'  after  he  had  swallowed  the  second  dose  the  man  left  the 

place  m  lus  usual  health,  and  there  is  no  further  record  of  him. 

whicbTdn.°r:  t0?k  m+uhe  ,prfence  of  KnapP  seven  and  a  half  grains  of  arsenic, 

•  ra*  i  ^+1  U°e  16  s h^htest  visible  effect  on  his  feelings.  A  portion  of  his 
urine  passed  on  the  same  and  the  following  day  was  found  to  contain  arsenic. 

in  nowder  °?6v  man  swadow  between  four  and  five  grains  of  arsenic 

with  small  "  m,m  \a(  een  accustomed  to  taking  it  for  a  year,  having  begun 
w,th  small  doses  ;  he  d,d  not  suffer  from  any  bad  effects.  Another  man? +46, 
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deSd inSthf 'StaetbStn  ho^Ke^he  0°™  W“h  Cokl  "'ater'  Arsenic  »• 
were  habitual  arsenic -eaters,  it  is  probable  (,£*7  "v*  swallowed  ;  but  as  they 
been  from  that  previously  taken.  P  1  the  eliminated  arsenic  may  have 

such  tses' i  r’exiptional10WS  ***  **“  maintenance  »f  good  health  in 

iSPSsSsiss 

r  •  1S  ,gleneraU^  agreed  that  symptoms  of  acute  poisoning  are  sooner 
ater  the  results  °f  the  adoption  of  this  dangerous  practice  in  Styria. 

of  theetrial°of °h  thf  fffeftS  °f  arsenic'eating  was  raised  on  the  occasion 
MavhHnt  1  f  M  f  ¥?ybflck1*  when  was  contended  that  the  deceased,  Mr. 
conclusive  *  h*h  1  taker  °f  arsenic  ;  but  the  evidence  as  to  this  was  in- 


Attempts  to  imitate  experimentally  the  condition  in  human  arsenic- 
eaters  have  tended  to  show  that  the  so-called  tolerance  to  arsenic  is 
probably  due  to  diminished  absorption  through  the  intestinal  wall. 
Dogs  made  “  fast  ”  to  arsenic  per  os  succumbed  to  of  the  maximum 
dose  (per  os)  when  given  subcutaneously  (Cloetta). 

Habit  has  generally  to  be  considered  in  connection  with  accidental 
poisoning  by  an  overdose,  although  it  is  rarely  alleged  in  homicidal 
cases.  The  May  brick  case  is  the  most  notorious  example  of  the  latter. 
Evidence  of  such  a  habit  is  usually  easy  to  obtain,  and  often  throws 
considerable  light  on  the  case. 

The  form  in  which  the  question  of  habit  is  most  frequently  raised  in 
medico-legal  cases  is  as  follow's  :  whether,  while  the  more  prominent 
effects  of  a  poison  are  thereby  diminished,  the  insidious  or  latent  effects 
on  the  constitution  are  at  the  same  time  counteracted.  The  answer 
is  of  some  importance  in  relation  to  the  subject  of  life  insurance,  for 
the  concealment  of  the  practice  of  opium-eating  by  a  person  whose 
life  was  insured  has  already  given  rise  to  an  action  in  which  medical 
evidence  on  this  subject  was  rendered  necessary.  As  a  general  principle 
it  is  true  that  the  habit  cannot  altogether  counteract  the  insidious  effects 
of  poisons,  and  that  the  habit  is  liable  to  cause  disease  or  to  impair  health. 

E.  Dose.  This  is  a  matter  of  the  greatest  importance.  Drugs  which 
are  constantly  being  prescribed  in  small  doses  would  in  larger  doses 
prove  “  noxious  ”  and  even  poisonous.  The  medical  witness  must 
accordingly  be  well  posted  in  the  official  doses  of  drugs,  and  especially 
must  he  be  able  to  refer  to  doses  which  have  actually  proved  fatal. 

In  general,  it  may  be  accepted  that  the  greater  the  dose  of  a  poison 
the  more  unerring  and  rapid  is  its  effect. 

There  can  be  no  doubt  that  there  are  certain  conditions  of  the  system 
and  its  organs  which  appear  to  confer  a  power  of  tolerating  large  doses 
of  drugs  which  in  other  conditions  would  prove  poisonous.  Thus 
persons  suffering  from  tetanus  and  hydrophobia  have  taken,  without 

1  li.  v.  Florence  Maybrick,  Notable  English  Trials.  Wm.  Hodge  it  Co. 

2  Cf.  Bostock  v.  Nicholson,  [1904]  1  K.B.  725  (arsenic  in  beer). 
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absorption  or  excretion. 

3  Effects  of  sleep  on  digestion  or  excretion.  , 

4.  Amount  and  nature  of  the  contents  of  the  stomach  when  the 
poison  is  taken,  influencing  action  and  time  of  action. 

To  understand  the  significance  of  the  point  under  discussion  the 
following  idea  must  be  borne  in  mind.  A  dose  of  non-irritant  poison 
taken  into  the  stomach  or  injected  hypodermically  may  be  divided  into 
three  parts,  which  may  be  designated  x,  y,  z  ( x  being  that  part  still  left 
unabsorbed  in  the  stomach  or  intestine  or  locality  of  the  injection  , 
z  that  part  which  has  been  excreted  by  kidneys,  skin,  lungs,  or  bowel  , 
and  y  that  part  which  has  been  absorbed  and  is  still  either  in  the  blood 
or  in  contact  with  or  within  the  tissue  cells).  The  symptoms  exhibited 
at  any  one  moment  are  not  due  to  x  nor  to  z,  but  almost  entirely  to  y. 
In  corrosives  and  irritants  the  symptoms  are  at  first  entirely  due  to  x, 
but  later  may  be,  and  in  many  cases  are  (oxalic  acid,  phosphorus,  etc.), 
due  to  both  x  and  y.  Now  the  rate  of  absorption  from  the  stomach 
is  a  function  of  two  variables  :  (1)  the  intrinsic  power  of  the  substance 
to  pass  through  the  membranes  ;  (2)  the  condition  of  the  stomach  wall. 
Similarly  the  rate  of  excretion  from  the  kidneys  (lungs,  etc.)  is  also  a 
function  of  the  same  two  variables.  In  health  a  little  information  has 
been  obtained  with  regard  to  the  diffusibility  of  certain  substances  which 
may  be  thought  to  exert  no  specially  deleterious  effect  upon  the  absorbing 
or  excreting  cell  in  their  passage  through  such  cells,  but  we  have  no 
means  of  knowing  how  far  and  in  what  way  poisons  may  affect  these  cells. 
Broadly  speaking,  the  ratio  of  rate  of  absorption  to  rate  of  excretion 
gives  us  a  rough  measure  of  y,  not  one  perhaps  of  great  practical  value, 
but  certainly  one  of  great  theoretical  interest.  It  might,  for  instance, 
be  raised  for  the  defence  of  a  criminal  that  the  amount  of  poison  found 
in  the  stomach  (x)  or  in  the  tissues  (y)  was  not  sufficient  to  kill.  The 
above  consideration  shows  how  such  a  defence  may  be  met  and  the 
amount  of  bearing  it  has  on  the  dose  administered. 

(1)  General  Diseases.  There  can  be  no  doubt  that  in  acute  fevers 
absorption  from  the  alimentary  canal  is  greatly  reduced,  which  may 
explain  the  apparent  immunity  to  certain  drugs  previously  described. 
Chloral,  alcohol  and  many  soluble  salts  have  j)er  contra  a  high  specific 
absorption  rate,  and  the  action  of  large  doses  of  these,  as  administered 
in  delirium  tremens,  touches  on  the  ground  of  physiological  antagonism 
which  will  be  mentioned  later  (pp.  251  et  seq.). 
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to  ?U\  “er  han;!’  a  ?erson  ver>r  feeble  from  disease  may  succumb 
Ml  hvT  h  18  °rdmarily  Safe>  Antimony,  for  example,  might  thus 
‘  stncope,  as  it  is  a  powerful  depressant.  Opium  again  should 
be  avoided  in  conditions  of  coma.  A  knowledge  of  these8  facts  is  of 
importance  in  reference  to  charges  of  malpraxis  when  death  has  arisen 
from  ordinary  or  extraordinary  doses  of  medicines  administered  to 

shouTb?^}11^^1!1  dlSeaSe-  *n  such  cases  another  mode  of  treatment 

careMly  watched  ’  "  &  SmaUer  do"  than  USUa‘  giv6"’  and  its  effects 

For  the  absorption  of  poison  administered  per  os,  not  only  is  the 
condition  of  the  mucous  membrane  of  the  gastro-intestinal  ‘tract  of 
the  utmost  importance,  but  also  the  site  where  the  absorption  takes 
place,  r  or  example,  with  a  normal  mucous  membrane  bismuth  sub- 
nitrate  is  not  absorbed  at  all,  and  large  doses  may  be  administered 
without  ill  effect,  but  in  diseased  conditions  absorption  and  intoxication 
may  ensue. 

It  is  not  quite  so  clear  that  excretion  from  an  otherwise  healthy 
kidney  is  similarly  affected  by  pyrexial  disease.  The  diminished  excreticn 
of  urine  in  fevers  may  be  due  to  increased  excretion  from  the  lungs, 
though  it  may  be  due  to  the  effects  of  toxins  in  the  blood  on  the  secreting 
cells  of  the  kidney. 


(2)  Local  Gastric  Diseases.  Inflammatory  conditions  of  the  stomach 
may  increase  the  rate  of  absorption  of  certain  drugs,  but  on  the  other 
hand  the  irritability  is  increased  and  may  lead  to  excessive  vomiting 
and  loss  of  a  great  part  of  the  drug.  In  pyloric  stenosis  and  conditions  of 
atrophy  and  ulceration  from  cancer  there  can  be  no  question  but  that 
absorption  is  interfered  with. 

The  similarity  between  the  symptoms  of  chronic  irritant  poisoning 
and  gastric  disease  has  probably  caused  many  cases  of  crime  to  be  over¬ 
looked,  discovery  only  coming  either  by  accident  or  on  account  of  a 
suspicious  frequency  in  the  manner  of  death  (e.g.,  Palmer’s  case  or 
Chapman’s  case)  :  in  fact  almost  all  notorious  criminal  cases  of  poisons 
have  been  concerned  with  arsenic  or  antimony  as  the  means  used  when 
slow  poisoning  has  been  in  question. 

(3)  Local  Disease  of  the  Kidney.  The  rate  of  excretion  of  a  drug 
is  naturally  affected  by  any  diseased  state  of  the  kidney  and  there  is 
a  tendency  for  cumulative  action  after  the  administration  of  normal 
doses  of  many  drugs  when  local  disease  is  present.  Similarly  the  toxic 
effect  of  poisonous  doses  is  likely  to  be  greatly  enhanced.  When  giving 
drugs  known  to  be  slowly  excreted,  constant  examination  of  the  urine 
may  give  an  early  warning  of  insufficient  elimination.  The  condition 
of  the  kidneys  may  be  of  importance  in  any  case  of  poisoning,  for  a  dose 
which  might  have  little  effect  on  a  healthy  person  might  kill  one  whose 
kidneys  were  diseased. 

(4)  Effects  of  Sleep.  The  slowness  of  absorption  from  the  stomach 
during  sleep  has  to  be  remembered  in  cases  in  which  the  symptoms  ol 
poisoning  have  been  delayed,  and  when  it  is  found  that  for  part  of  or 
all  the  time  the  victim  has  been  asleep. 

(5)  Amount  and  Nature  of  the  Contents  of  the  Stomach.  The  chemical 
interchanges  between  the  substances  which  are  placed  in  the  stomach 
do  not  go  on  in  quite  the  same  manner  as  they  do  in  a  test  tube,  thoug  i 
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they  may  be  approximately  the  same.  Food,  however,  prevents  contact 
with  the  stomach  wall  to  some  extent,  and  thus  diminishes  tee  e 
of  some  less  soluble  irritants  ;  at  the  same  time  dilution  has  to  be  con¬ 
sidered  when  the  stomach  contains  much  liquid  or  bulky  pultaceoi  s 
contents;  absorption  is  also  influenced  in  some  physio logical  manner 
by  the  presence  of  food  and  by  its  preparedness  for  absorption,  and 
certain  poisons  react  chemically  with  constituents  of  food  or  partially 
digested  foods  ( e.g .,  corrosive  sublimate  forms  insoluble  compounds  witli 
proteins).  Arsenic,  acids,  alkalies,  and  some  other  irritants  are  typical 
examples  of  poisons  the  action  of  which  is  hindered  and  delayed  by  the 
presence  of  food  in  the  stomach.  Per  contra,  when  the  stomach  is  empty , 
more  rapid  and  intimate  contact  with  the  mucous  membrane,  less  dilution 
and  quicker  absorption  are  all  favoured  ;  it  is  easy  to  see  the  bearing 
of  these  factors  on  the  question  of  the  dose  of  a  poison  in  comparison 
with  the  rapidity  of  its  action. 


G.  Concentration.  This  chiefly  affects  irritant  poisons  which,  when 
concentrated,  become  almost  corrosive  in  their  action.  The  acids  and 
alkalies,  for  instance,  when  concentrated,  will  burn  the  mouth,  gullet, 
and  stomach,  and  a  dose  which  might  lead  to  a  fatal  issue  may  in 
weaker  dilution  be  swallowed  with  impunity  ;  of  drugs  which  act 
after  absorption,  concentration  has  per  se  no  consequence  ;  it  is  the 
concentration  in  the  blood  or  tissues  after  absorption  which  is  of 
importance. 


H.  Chemical  Combination.  The  toxic  effect  of  elements  may  vary 
greatly  with  variations  in  their  chemical  combinations.  In  simple 
salts  this  may  be  largely  due  to  the  difference  in  solubility  and  in  the 
readiness  whereby  they  are  absorbed  into  the  cells  of  the  body.  Such 
differences  are  seen  for  example  in  the  two  chlorides  of  mercury  or  the 
oxides  and  sulphate  of  arsenic.  In  the  more  complex  substances,  a 
different  arrangement  of  the  atoms  within  the  molecules  may  cause 
completely  different  effects  from  apparently  similar  substances. 


7.  Physical  State  (gas,  liquid  or  solid).  The  portal  of  entrance 
and  the  method  of  administration  are  important  factors  which  must  be 
considered  along  with  the  physical  state  of  the  poison.  In  general,  gases 
produce  their  effects  with  great  rapidity  when  breathed  into  the  lungs. 
When  taken  by  the  mouth  liquids  act  more  quickly  than  solids,  fine 
powders  more  rapidly  than  coarse  powders  and  of  course  the  solubility 
of  the  powder  in  the  gastric  fluid  conditions  its  absorption. 


Perhaps  the  fact  may  be  mentioned  here  that  hard  old  pills  will 

often  enough  pass  unchanged  through  the  alimentary  canal.  Keratin 

again,  is  a  substance  (insoluble  in  the  acid  gastric  juice,  soluble  in  the 

alkaline  contents  of  the  small  intestine)  used  to  coat  pills  intended  to 

become  active  only  in  the  intestine  ;  a  poison  given  in  a  keratin  coat 

might  have  its  action  delayed  several  hours.  Vide  also  ante,  p  221 

where  a  berry  of  cocculus  indicus  still  in  its  husk  was  very  justly  termed 
a  poison.  J  J  J 


of  Ihese  conslderatlons  on  the  circumstances  influencing  the  action 
of  poisons  may  appear  a  little  prolix  and  commonplace,  but  they  are 
very  germane  to  the  subject,  for  they  enable  the  medical  jurist  to  see 
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the  drift  of,  and  to  answer  so  far  as  explanation  is  possible,  the  following 
questions  which  &  defending  counsel  may  ask  : 

What  was  the  actual  cause  of  death  ? 

\\  hy  was  it  due  to  poison  and  not  to  disease  ? 

YY  hat  is  the  fatal  dose  of  the  alleged  poison  ? 

\\  In  did  the  symptoms  not  occur  at  once,  or  why  did  they  ? 

Wh\  did  they  ^ary  from  the  usual  time  of  occurrence  ? 

Was  the  dose  necessarily  a  fatal  one  ? 

Many  other  similar  questions  will  probably  be  asked  by  a  defending 
counsel  in  his  endeavours  to  show  that  death  was  not  caused  by  poison 
at  all,  or  if  so,  that  it  was  not  the  alleged  poison,  because  (a)  the  symptoms 
did  not  occur  at  the  usual  time,  or  (6)  in  the  usual  order. 

The  Time  at  which  Symptoms  appear  after  swallowing  a  Poison. 

This  question  requires  examination,  because  the  more  common  poisons, 
when  taken  in  fatal  doses,  generally  cause  death  within  definite  periods 
of  time.  By  an  attention  to  this  point  we  may,  in  some  instances,  be 
enabled  to  negative  a  charge  of  poisoning,  and  in  others  to  form  an 
opinion  of  the  kind  of  poison  which  has  been  taken.  In  a  court  of 
law  a  medical  practitioner  is  often  required  to  state  the  usual  period 
of  time  within  which  poisons  prove  fatal.  Not  only  do  poisons  differ 
from  each  other  in  this  respect,  but  the  same  substance,  according  to 
the  circumstances  in  which  it  lias  been  taken,  may  differ  in  the  rapidity 
of  its  action.  A  large  dose  of  prussic  acid,  i.e.,  from  half  a  fluid  ounce 
to  an  ounce  of  2  per  cent,  acid,  may  cause  death  in  less  than  two  minutes. 
In  ordinary  cases  of  poisoning  by  this  substance  a  person  dies— i.e.,  all 
signs  of  life  will  usually  have  ceased — in  from  ten  to  twenty  minutes  ; 
if  he  survives  half  a  hour,  there  is  some  hope  of  recovery. 


In  the  case  of  seven  epileptics,  accidentally  poisoned  by  a  similar  dose  of  this 
acid  in  one  of  the  Parisian  hospitals,  the  first  died  in  about  twenty  minutes,  the 
seventh  survived  three-quarters  of  an  hour. 


Oxalic  acid,  one  of  the  most  active  of  the  common  poisons,  when 
taken  in  a  dose  of  from  half  an  ounce  to  an  ounce  may  cause  death  in 
from  ten  minutes  to  an  hour  :  if  the  poison  be  not  perfectly  dissolved 
when  swallowed,  it  is  slower  in  its  action. 

The  strong  mineral  acids,  in  fatal  cases,  cause  death  in  about  eighteen 

or  twenty-four  hours. 

Arsenic  in  the  form  of  arsenious  oxide  (white  arsenic)  operates  fatally 
in  from  eighteen  hours  to  three  or  four  days.  But  in  more  than  one  case 
death  was  caused  within  two  hours. 


In  R.  V.  Russell  a  woman  was  convicted  of  the  murder  of  her  husband  by 
poisoning  him  with  arsenic.  The  poison  was  detected  in  the  stomach  ;  but  the 
poisoning  was  disputed  by  some  medical  witnesses  because  (among  other  reasons) 
the  deceased  had  died  three  horns  after  the  only  meal  at  which  the  poison  could  have 
been  administered  to  him. 

The  authority  of  Sir  A.  Cooper  and  others  was  cited  to  show  that, 
according  to  their  experience,  they  had  never  known  a  case  of  poisoning 
by  arsenic  to  have  proved  fatal  in  less  than  seven  hours.  This  may 
be  admitted,  but,  at  the  same  time,  there  was  sufficient  authority  on 
the  other  side  to  establish  that  some  cases  had  actually  pro\ed  tata 
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C  far  as  this  objection  was  concerned,  the 

m  three  or  four  hours.  So  tar  as  tms i  J  medical  question 

prisoner  was  properly  convicted.  With  reierenct  mtients  died 

raised  at  this  trial  two  cases  have  occurred  m  which  the patients  died 
within  two  hours  after  taking  arsenic  ;  and  ^veral  cases  have  been 
reported  in  whicli  death  lias  taken  place  in  from  three  to  four  hours i  at 
the  administration  of  this  poison.  It  is  quite  obvious  that  there  w 
nothing,  so  far  as  we  know,  to  prevent  arsenic  from  causing  death  n 
an  hour,  or  even  within  a  shorter  period .  These  matters  can  be  settle  do  y 
by  a  careful  observation  of  numerous  cases,  and  not  by  an}  a  prior 
reasoning,  nor  by  a  limited  individual  experience. 

Opium,  either  as  a  solid  or  in  the  form  of  laudanum,  commonly 
proves  fatal  in  from  six  to  twelve  hours  ;  but  it  has  been  known  in 
several  instances,  to  cause  death  in  less  than  three  hours  ;  on  the  other 
hand,  it  has  never  been  known  to  cause  death  instantaneously  or  within 
a  few  minutes  ;  those  who  survive  the  effects  of  this  poison  for  twelve 
hours  are  considered  to  have  a  fair  chance  of  recovery.  This  must 
be  understood  to  be  merely  a  statement  of  the  average  results,  as  nearly 
as  we  are  warranted  in  giving  an  opinion  ;  but  the  medical  witness  will 
of  course  be  aware  that  the  fatal  period  may  be  protracted  or  shortened, 
according  to  the  circumstances  above  detailed. 

In  cases  of  sudden  death  there  is  often  a  tendency  on  the  part  of 
the  public  to  suspect  poisoning.  They  do  not  consider  that  persons 
may  die  a  natural  death  suddenly  or,  as  we  shall  presently  see,  that 
death  may  really  take  place  slowly,  and  yet  be  due  to  poison.  This 
prejudice  often  gives  rise  to  the  most  unfounded  suspicions  of  poisoning, 
and,  at  the  same  time,  leads  to  cases  of  chronic  or  slow  poisoning  being 
mistaken  for  natural  disease. 


Chronic  Poisoning.  When  life  is  destroyed  rapidly  by  poison,  the 
case  is  said  to  be  acute,  to  distinguish  it  from  chronic  poisoning  in  which 
death  takes  place  slowly.  Chronic  poisoning  is  a  subject  which  frequently 
requires  medico-legal  investigation.  Most  poisons,  when  their  effects 
are  not  rapidly  manifested,  owing  either  to  the  smallness  of  the  dose 
or  to  timely  treatment,  are  capable  of  slowly  undermining  the  powers 
of  life  and  killing  the  patient  by  producing  emaciation  and  exhaustion. 
This  is  sometimes  observed  in  the  action  of  arsenic,  corrosive  sublimate, 
and  tartarated  antimony. 


When  only  traces  of  arsenic,  antimony,  phosphorus  and  a  few  other 
minerals  are  found,  defending  counsel  may  raise  the  question  whether 
they  are  not  natural  constituents  of  the  body  or  of  certain  articles  of 
food  ;  the  discovery  of  arsenic  in  oysters,  prawns,  and  certain  fish,1 
and  the  epidemic  of  poisoning  from  the  presence  of  arsenic  in  beer  at 
Manchester  and  elsewhere,  have  shown  how  many  hitherto  unsuspected 
sources  of  this  element,  and  unsuspected  channels  of  its  admission  to 
the  body,  there  may  be. 

Several  cases  have  come  before  the  courts  in  which  the  facts  connected 
with  chrome  poisoning  were  of  some  importance  ;  in  most  cases  murderers 
1  their  victims  by  administering  poison  in  large  doses  ;  but  in  the 

somS  rf?irred  it0i  rmalli  d°1SeS  Were  given  at  Nervals,  a  fact  which,  in 
some  of  them,  led  to  a  doubt  of  the  real  cause  of  the  symptoms. 

1  Chapman,  The  Analyst,  November,  1926. 


240 


THE  ACTION  OF  POISONS 


j  In  .-?*  Y*  11  inslow  the  prisoner  was  charged  with  the  murder  of  a  woman 
a 

x  STvLT:  S: 

deceased  was  at  the  tune  suffering  from  malignant  disease  of  the  csecum,  but  it 
was  aheged  that  the  antimony  had  accelerated  her  death.  The  jury  acquitted 

other  Tll°  examx?atlo»  of  bodies  of  the  sister  of  deceased, ^and  of  two 

in  tt  bers  of  the  family,  led  to  the  discovery  of  antimony,  also  in  small  quantity, 
,,  viscera  of  each  ;  and  from  the  nature  of  the  symptoms  preceding  death,  as 
as  the  general  healthiness  of  the  organs,  no  doubt  was  entertained  by  the 
medical  witnesses  that  all  these  persons,  members  of  the  same  household',  had 
died  from  the  effects  of  the  antimony  administered  at  intervals  in  small  doses. 

A  set  of  cases  somewhat  similar  came  to  light  by  inquests  on  exhumed  bodies 
at  linston.  three  children  in  a  family  died  at  different  times,  under  similar 
symptoms  Antimony  was  found  in  two  of  the  bodies,  and  the  body  of  a  third 
child  was  exhumed  after  two  months’  burial,  and  antimony  was  also  found  in  it. 
This  child  died  on  October  10th,  and  its  death  was  registered  on  the  13th  of  that 
month  as  death  from  “  asthenia,”  and  “  gastric  fever  ”  “  six  days.”  They  all 
received  medical  attendance,  and  their  names  were  entered  in  a  burial  club. 

In  Chapman  s  case  (or  Ivlosowski),  the  victim  had  been  a  patient  of  Guy’s 
Hospital  for  what  was  probably  illness  due  to  antimonial  poisoning  without 
discov ery  of  the  crime  ;  the  murderer’s  previous  victims  had  been  buried  on  ordinary 
certificates. 


The  case  is  given  in  full  on  pp.  275  et  seq. 

In  the  notorious  case  of  William  Palmer,  one  physician  called  for  the 
defence  affirmed  that  the  symptoms  under  which  Cook  died  wrere  those 
of  angina  pectoris  ;  and  another  physician,  called  for  the  defence,  attri¬ 
buted  death  to  epilepsy  with  tetanic  complications.  With  reference  to 
the  death  of  Ann  Palmer,  which  was  caused  by  repeated  doses  of  antimony, 
the  solid  sulphide  of  this  metal  wras  found  in  the  stomach  after  death, 
and  the  metal  itself  pervaded  the  whole  of  the  tissues,  A  respectable 
physician,  with  only  a  superficial  knowledge  of  the  facts  of  the  case, 
wrote  a  pamjfidet  to  prove  that  this  woman  had  died  from  an  attack  of 
cholera.  If  these  persons  had  been  called  in  to  attend  these  two  victims 
of  secret  poisoning  while  living,  it  is  quite  obvious  that  they  would  have 
had  no  suspicion  of  poisoning,  and  that  they  would  have  respectively 
certified  that  death  was  caused  in  the  one  case  by  angina  pectoris  or 
epilepsy,  and  in  the  other  by  cholera.  They  would  thus  have  effectually 
screened,  under  erroneous  medical  certificates,  the  acts  of  a  man  wdio 
was  possibly  the  greatest  criminal  of  his  age.  If  physicians  of  some 
standing,  and  professed  experts,  can  thus  fail  to  detect  ordinary  cases 
of  poisoning,  the  possibility  of  error  in  granting  medical  certificates  in 
cases  of  poisoning  is  obviously  very  real. 

It  is  much  to  the  credit  of  the  medical  profession  that  the  crime  of 
murder  by  poisoning — a  form  of  death  from  which  no  ordinary  caution 
or  foresight  can  protect  a  person — is  so  frequently  brought  to  light  by 
the  announcement  of  suspicious  facts  of  a  medical  nature  made  to  magis¬ 
trates  and  coroners  ;  and  on  several  occasions  the  highest  compliments 
have  been  paid  by  judges  to  medical  practitioners  who  have  been  thus 
indirectly  the  means  of  bringing  atrocious  criminals  to  the  bar  of  justice. 


CHAPTER  X\ 


DIAGNOSIS  OF  POISONING 


We  now  proceed  to  consider  the  evidence  of  poisoning  in  the  living 
subject.  To  the  medical  practitioner  the  diagnosis  of  a  case  of  poisoning 
is  of  great  importance,  for  by  mistaking  the  symptoms  produced  by 
a  poison  for  those  arising  from  natural  disease,  he  may  omit  to  employ 
appropriate  remedial  measures  with  the  result  that  the  patient  loses 
his  life.  To  a  medical  jurist,  a  correct  knowledge  of  the  symptoms 
furnishes  the  chief  evidence  of  poisoning  in  those  cases  in  which  persons 
are  charged  with  the  malicious  and  unlawful  administration  of  poison. 
The  symptoms  produced  during  life  constitute  also  an  important  part 
of  the  evidence  in  cases  where  poison  results  in  death. 

Poisoning,  like  other  forms  of  violence  of  which  the  law  takes  notice,, 
occurs  either  Accidentally,  Suicidally,  or  Homicidally. 

So  far  as  diagnosis  is  concerned,  the  first  two  classes  are  not  likely 
to  give  rise  to  so  much  trouble  as  the  third,  for  conclusive  evidence  as 
to  the  nature  of  the  case  is  usually  obtained  readily.  There  are,  however, 
many  diseases  with  incidents  in  their  course  which  may  closely  resemble 
poisoning,  and  a  murderer  may  endeavour  to  make  the  case  resemble 
one  of  natural  illness  or  of  suicide. 

Speaking  broadly,  there  is  no  single  symptom,  and  no  definite  group 
of  symptoms,  which  is  absolutely  characteristic  of  poisoning.  On  the 
other  hand,  there  is  no  poison  which  produces  the  finer  shades  of  difference 
from  day  to  day  and  the  changing  aspects  of  disease,  and  no  disease 
which  gives  all  the  features  of  poisoning  in  number  and  in  sequence. 
The  closest  resemblance  to  disease  is  produced  by  food  poisoning,  and 
the  closest  resemblance  to  poisoning  is  produced,  perhaps,  by  uraemia 
in  its  acute  phases  ;  but  except  for  the  associated  circumstances  of  the 
means  by  which  the  poison  is  introduced  into  the  body  these  are  really 
illustrations  of  identicals,  and  they  scarcely  invalidate  the  above 
generalisation. 

The  following  are  some  of  the  principal  conditions  which  should 
arouse  suspicion  of  poisoning  and  lead  one  to  make  particular  search 
tor  their  causation  : 


1.  In  Acute  Poisoning,  the  Symptoms  appear  suddenly.  It  is  the 

common  character  of  most  poisons,  when  taken  in  the  large  doses  in 
which  they  are  usually  administered  with  criminal  intent  ,  to  produce 

seiious  symptoms,  either  immediately  or  within  a  very  short1  period 
after  they  have  been  swallowed.  ‘  ' 

This  suddenness  of  onset  is  most  marked  when  corrosives  and 
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act  more  slowly,  although  the  onset  of  vomiting  is  usually  sudden. 
I  oisons  \\  liicli  act  only  alter  absorption  produce  their  symptoms  more 
gradually  in  proportion  to  the  slowness  of  absorption,  which  we  have 
discussed  above. 

In  this  connection  the  onset  of  the  “  acute  abdomen  ”  of  the  surgeons 
must  not  be  forgotten.  Sudden  acute  pain  followed  by  vomiting  are 
the  prominent  features  of  the  surgical,  as  they  are  of  the  toxicological 
problem.  The  differential  diagnosis  is  not  usually  difficult  in  practice. 
When,  however,  small  repeated  doses  of  a  poison  are  given,  the  absorption 
may  be  slow  and  lead  to  a  gradual  development  of  symptoms  resembling 
disease. 


2.  The  Symptoms  appear  during  a  State  of  Health.  Symptoms  of 
acute  poisoning  manifest  themselves  in  a  person  while  in  a  state  of  health, 
without  any  apparent  cause.  This  rule  is  open  to  numerous  exceptions, 
because  the  person  on  whose  life  an  attempt  has  been  made  may  be 
actually  suffering  from  disease  ;  and  in  these  circumstances  the  symptoms 
may  be  so  obscure  as  to  disarm  all  suspicion.  When  poison  is  secretly 
given  in  medicine,  a  practitioner  is  very  liable  to  be  deceived,  especially 
when  the  disease  from  which  the  person  is  suffering  is  of  an  acute  nature, 
and  has  been  attended  by  symptoms  of  disorder  in  the  alimentary  canal. 
Several  cases  of  poisoning  have  occurred  in  which  arsenic  was  criminally 
substituted  for  or  mixed  with  medicine,  and  given  to  persons  whilst 
labouring  under  a  disorder  of  the  bowels.  We  are  justified  in  saying, 
however,  with  respect  to  this  character  of  poisoning,  that  when,  in  a 
previously  healthy  person,  violent  vomiting  and  purging  occur  suddenly 
and  without  any  assignable  cause  (such  as  pregnancy,  disease,  or  indis¬ 
cretion  in  diet)  to  account  for  them,  there  is  strong  reason  to  suspect 
that  an  irritant  poison  has  been  taken.  When  the  person  is  already 
suffering  from  disease,  we  must  be  especially  watchful  on  the  occurrence 
of  any  sudden  change  in  the  nature  or  violence  of  the  symptoms,  unless 
such  change  can  be  accounted  for  on  common  or  well-known  medical 
principles.  In  most  cases  of  criminal  poisoning  we  meet  with  alarming 
svmptoms  without  any  obvious  or  sufficient  natural  causes  to  explain 
them.  The  practitioner  will  of  course  be  aware  that  there  are  certain 
diseases  which  are  liable  to  occur  suddenly  in  healthy  people,  the  exact 
cause  of  which  may  not  at  first  sight  be  apparent  ;  strangulation  of  a 
hernia  perforation ‘  of  a  gastric  ulcer,  and  cerebral  haemorrhage  may  be 
taken  as  typical  illustrations  ;  therefore  this  criterion  is  only  one  out 
of  many  on  which  a  medical  opinion  should  be  founded. 


3.  In  Poisoning  the  Symptoms  appear  soon  after  a  Meal,  or  soon 
after  some  kind  of  Food  or  Medicine  has  been  taken.  This  is  the  most 
important  character  of  poisoning  in  the  living  subject.  It  has  been 
already  stated  that  most  poisons  begin  to  operate  within  about  an  hoi 
after  they  have  been  swallowed  ;  and  although  there  are  a  lew  exceptions 
to  this  remark,  yet  they  occur  in  circumstances  easily  to  be  appreciate 
by  a  practitioner.  Thus,  if  the  symptoms  observed  in  the  patient 
are  due  to  poison,  the  substance  has  most  probably  been  swallowed 
either  in  food  or  medicine,  from  half  an  hour  to  an  hour  prev ro  >  • 
must  be  observed,  however,  that  cases  may  occur  m  which  the ^pou, 
has  not  been  introduced  by  the  mouth  (vide  above  Method  oi  Admin 
fstratl  T  Oil  of  vitriol  and  other  corrosive  liquids  have  been  injected 
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into  the  rectum,  with  a  fatal  result  ;  the  external  application  of  arsenic 
corrosive  sublimate,  and  cantharides  to  ulcerated  surfaces  has  des  ro>e 
life  In  one  case  in  which  arsenic  was  introduced  into  the  vagina,  the 
woman  died  in  five  days  with  all  the  symptoms  of  ammcal  P01"0^ 
Such  cases  are  rare,  but,  nevertheless,  the  certainty  that  they  ha,ve 
occurred,  where  their  appearance  could  hardly  have  been  anticipated 
shows  that  in  a  suspicious  case  a  practitioner  should  not  deny  the  fact 
of  poisoning  merely  because  it  may  be  proved  that  the  person  could  no 
have  taken  poison 'in  the  usual  way,  by  the  mouth.  Again,  persons  may 
be  destroyed  by  the  vapours  of  coal-gas,  ether,  chloroform,  prussic  acid, 
or  other  powerful  volatile  poisons,  introduced  into  the  body  through  the 
lungs.  Such  a  mode  of  suicide,  or  murder,  might  disarm  suspicion, 
from  the  fact  that  no  noxious  material  was  found  in  the  stomach. 

Let  us  suppose,  however,  the  circumstances  to  have  been  such  that 
these  secret  means  of  destruction  could  not  have  been  resorted  to,  and 
that  the  substance  is  one  of  those  most  commonly  selected  by  a  murderer, 
such  as  arsenic,  tartar  emetic,  oxalic  acid,  or  corrosive  sublimate,  then 
we  may  expect  that  this  character  of  poisoning  will  be  made  evident  to 
us,  and  that  something  must  have  been  swallowed  by  the  patient  shortly 
before  the  alarming  symptoms  appeared.  By  observations  attentively 
made,  it  may  be  in  our  power  to  connect  the  appearance  of  the  symptoms 
with  the  use  of  a  particular  article  of  food,  and  thus  indirectly  lead  to 
the  detection  of  a  criminal.  Supposing  that  many  hours  have  passed 
since  food  or  medicine  was  taken  by  the  patient,  without  any  effect 
ensuing — it  is  probable  that  the  symptoms  are  due  to  natural  causes,  and 
not  to  poison. 

When  symptoms  resembling  those  of  poisoning  speedily  follow  the 
ingestion  of  food  or  medicine,  there  is  reasonable  ground  for  suspicion  ; 
but  caution  should  be  observed  in  drawing  inferences,  since  the  most 
extraordinary  coincidences  sometimes  present  themselves. 

Delay  in  the  onset  of  symptoms  occasionally  occurs  in  phosphorus 
poisoning  if  the  dose  is  small,  in  food  poisoning,  and  in  poisoning  with 
certain  organic  substances. 

The  substitution  of  poisonous  mixtures  for  medicinal  draughts  or 
powders  is  by  no  means  unknown,  although  it  might  be  supposed  to 
indicate  a  degree  of  refinement  and  knowledge  not  commonly  to  be 
found  among  criminals.  Medical  practitioners  are  thus  liable  to  be 
imposed  upon,  and  the  following  case  should  serve  as  a  caution. 

An  apothecary  prepared  a  draught,  into  which  another  person  put 
poison,  intending  thereby  to  kill  the  patient  for  whom  the  medicine  was 
prescribed  The  patient,  not  liking  the  taste  of  the  draught,  and  thinking  there 
was  something  suspicious  about  it,  sent  it  back  to  the  apothecary,  who,  knowing 

of  wl''ch  he  had  composed  it,  and  wishing  to  prove  to  Ills  patient 
that  he  had  done  nothmg  wrong,  drank  it  himself,  and  died  from  the  effects.  He 

mtenldM  ™c.onse;°us  aSent  of  his  own  death  ;  and  though  the  draught  was 
intended  for  another,  the  party  who  poisoned  it  was  held  guilty  of  murder. 

On  the  other  hand,  the  occurrence  of  symptoms  resembling  those 
produced  by  poisoning,  soon  after  food  or  medicine  has  been  taken 

“Y.' Zt,  In  such  a  case,  poison  may  be  suspected! 

and  it  will  be  the  duty  of  a  medical  jurist  to  guard  against  the  encourage- 

weTfmmded  a  rPT,n-  he  haS  StronS  grounds  to  believe  it  to  be 
well  founded.  I,o  public  retraction  or  apology  can  ever  make  amends 
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for  the  injury  which  may  in  this  way  be  inflicted  on  the  reputation  of 
another  ;  for  those  who  hear  the  accusation  may  never  hear  the  defence. 
In  all  such  cases,  a  practitioner  may  entertain  a  suspicion,  but  until 
confirmed  by  facts,  he  should  avoid  expressing  it  publicly.  When 
death  is  not  a  consequence,  it  is  difficult  to  clear  up  such  cases,  except 
by  the  aid  of  a  chemical  analysis  ;  but  this,  as  we  know,  is  not  alwavs 
available  or  possible.  If  death  ensues,  the  real  cause  is  usually  apparent, 
and  a  suspicion  of  poisoning  is  thus  often  removed  by  an  examination 
of  the  body. 

In  cases  of  chronic  criminal  poisoning  suspicion  is  often  first  aroused 
by  the  repetition  of  such  an  incident  as  the  above.  Many  patients  may 
be  sick  once  after  a  dose  or  a  meal,  but  this  excites  probably  no  suspicion, 
nor  need  it  do  so.  If,  however,  they  are  repeatedly  sick,  we  may  with 
justice  suspect  criminal  intent. 

4.  In  Poisoning,  when  several  partake  at  the  same  time  of  the  same 
Food  or  Medicine  (mixed  with  Poison),  all  suffer  at  approximately  the 
same  time  from  approximately  the  same  Symptoms.  This  feature  of 
poisoning  cannot  always  be  observed  ;  but  it  furnishes  good  evidence 
of  the  fact  when  it  exists.  Thus,  supposing  that  after  a  meal  taken 
by  several  persons  from  the  same  dish  only  one  suffers,  the  suspicion 
of  poisoning  is  considerably  weakened.  The  poisoned  article  of  food 
may  be  detected  by  observing  whether  they  who  suffer  from  symptoms 
of  poisoning  have  partaken  of  one  particular  solid  or  liquid  in  common. 


In  a  case  of  accidental  poisoning  at  a  dinner  party,  a  medical  man  who  was 
present  observed  that  those  who  suffered  had  taken  port-wine  only  ;  the  contents 
of  the  bottle  were  examined,  and  were  found  to  be  a  saturated  solution  of  arsenic 
in  wine. 


As  a  rule,  considerable  reliance  may  be  placed  upon  this  feature, 
because  it  is  improbable  that  any  disease  should  suddenly  attack  many 
healthy  persons  at  the  same  time,  and  within  a  short  period  after  having 
partaken  of  food  together.  We  must  beware  of  assuming  that,  when 
poison  is  in  fact  present,  all  will  be  attacked  with  precisely  similar 
symptoms,  because  there  are  many  circumstances  which  may  modify 
their  nature  and  progress.  As  a  rule,  that  person  who  has  partaken 
most  freely  of  the  poisoned  dish  will  suffer  most  severely  ;  but  even 
this  does  not  always  follow.  In  a  well-known  case  of  the  several  persons 
who  partook  of  a  dish  poisoned  with  arsenic,  those  who  had  eaten  little 
and  did  not  vomit  speedily  died  ;  whereas  others  who  had  partaken  largely 
of  the  dish,  and  had  in  consequence  vomited  freely,  recovered,  since  the 
retention  in  the  stomach  of  the  poison  meant  an  increase  in  the  amount 
absorbed,  whereas  the  free  vomiting  removed  the  bulk  of  the  poison. 

When  conducting  inquiries  it  should  be  remembered  that  symptoms 
resembling  those  produced  by  irritant  poison  may  sometimes  be  traced 
to  food.  Meat  rendered  unwholesome  by  disease  or  decay,  pork  bacon, 
sausages,  cheese  and  bread,  as  well  as  certain  kinds  of  shell-fish,  may 
trive  rise  to  symptoms  of  poisoning,  and  even  cause  death.  Such  cases 
may  be  regarded  as  poisoning  by  bacterial  infection  or  by  animal 
or  vegetable  toxins.  All  the  characters  above  described  as  indicative 
of  poisoning  may  be  observed,  and  the  difficulty  of  forming  an  opinion 
£  often  increased  by  the  fact  that  some  of  the  persons  attacked  may 
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have  previously  partaken  of  the  same  kind  of  food  without  inconvenience . 
Instances  of  this  form  of  poisoning  are  common  (vide  infra,  Food 

1>0iThenft2ment  that  there  is  no  disease  resembling  poisoning  which 
is  likely  to  attack  several  healthy  persons  at  the  same  time  and  in  tie 
same  manner,  is  undoubtedly  true  as  a  general  principle,  but  the  following 
case  will  show  that  mistakes  may  occasionally  arise  even  in  these 
circumstances.  It  occurred  in  London  during  prevalence  of  malignant 
cholera  early  in  the  nineteenth  century. 

Four  of  the  members  of  a  family,  living  in  a  state  of  great  domestic  unhappiness, 
sat  down  to  dinner,  apparently  in  good  health  ;  some  time  after  the  meal,  the  father,, 
mother,  and  daughter,  were  suddenly  seized  with  violent  vomiting  and  purging. 
The  evacuations  were  tinged  with  blood,  while  the  blueness  of  the  skin,  observa  ue 
in  cases  of  malignant  cholera,  was  absent.  Two  of  these  persons  died.  The  son, 
who  was  known  to  have  borne  ill-will  against  his  father  and  mother,  and  who 
suffered  no  symptoms  on  this  occasion,  was  accused  of  having  poisoned  them.  At 
the  inquest,  however,  it  was  clearly  shown  by  the  medical  attendant  that  the  de¬ 
ceased  persons  had  died  of  malignant  cholera,  and  that  there  was  no  reason  to 
suspect  that  any  poison  had  been  administered. 

In  this  case  symptoms  resembling  those  of  irritant  poisoning  appeared 
suddenly  in  several  persons  in  perfect  health,  and  shortly  after  a  meal. 
The  utility  of  any  rules  for  investigating  cases  of  poisoning  depends 
entirely  on  the  judgment  and  discretion  with  which  they  are  applied 
to  particular  cases. 

5.  Course  of  the  Symptoms.  In  practically  all  accidental  and 
suicidal  cases,  the  course  of  the  symptoms  is  either  steadily  downhill 
to  death  or  equally  steadily  uphill  to  recovery  ;  phosphorus  is  the  principal 
exception  that  is  not  obvious  at  first  sight  ;  and  the  after-effects  of 
corrosives  and  a  few  of  the  mixed  class  that  act  locally  and  remotely 
must  also  be  remembered. 

In  cunning  homicidal  poisoning  there  may  be  ups  and  downs  in  the 
symptoms  of  the  victim,  but  these  from  their  nature  will  arouse  suspicion. 
Some  diseases  have  a  somewhat  similar  course,  and  especially  those, 
such  as  acute  gastritis,  which  may  at  first  sight  be  mistaken  for  poisoning. 
The  point  is,  however,  to  be  remembered  in  suspicious  cases. 

The  average  course  of  the  disease  and  the  expected  action  of 
administered  medicine  are  known,  and  it  is  from  discrepancies  between 
the  expected  and  the  realised  that  suspicion  arises. 

6.  The  Discovery  of  Poison  in  the  Food  taken,  in  the  Matters  vomited, 
or  in  the  Excretions.  One  of  the  strongest  proofs  of  poisoning  in  the 
living  subject  is  the  detection  of  poison  either  in  the  food  taken  by  the 
person,  or  in  the  matters  vomited,  or,  after  the  lapse  of  a  few  hours,  in 
the  urine.  The  evidence  is  more  satisfactory  when  the  poison  is  detected 
in  the  vomit,  and  more  especially  in  the  urine  (vide  infra),  than  when 
it  is  detected  in  the  food  ;  because  this  will  show  that  it  has  really  been 
taken.  If  the  vomited  matters  have  been  thrown  away,  the  remains 
of  the  suspected  food  should  be  examined.  Should  the  results  in  both 
cases  be  negative,  and  no  trace  of  poison  be  found  in  the  urine  it  is 
probable  that  the  symptoms  were  due  to  disease. 

In  the  investigation  of  a  case  of  poisoning  in  a  living  subject  a  medica  I 

fKat  1,0iso.nfi"g  is  sometimes  feigned,  and  sometimes 
Wed.  It  is  easy  for  an  artful  person  to  put  poison  into  food,  as. 
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well  as  to  introduce  it  into  the  matters  vomited  or  discharged  from 
the  bowels,  and  to  accuse  another  of  having  administered  it.  There  are 
fev  of  these  accusers  who  go  so  far  as  to  swallow  poison  in  such  circum¬ 
stances,  as  there  is  a  great  dread  of  poisonous  substances  among 
criminals  ,  and  it  will  be  at  once  apparent  that  it  would  require  a  person 
well  versed  in  toxicology  to  feign  a  series  of  symptoms  which  would 
impose  upon  a  practitioner  at  all  acquainted  with  the  subject.  In  short, 
the  difficulty  1  educes  itself  to  this  i — W  hat  inference  can  be  drawn  from 
a  chemical  detection  of  poison  in  food  ?  All  that  a  medical  man  can  say 
is,  ‘  poison  is  or  is  not  present  in  a  particular  article  of  food  ”  :  he  must 
leave  it  to  the  authorities  of  the  law  to  develop  the  alleged  attempt  at 
administration.  If  the  poison  has  been  actually  administered  or  taken, 
then  we  should  expect  to  find  that  the  person  had  suffered  from  the 
usual  symptoms.  The  absence  of  these  symptoms  would  be  a  strong 
fact  against  the  alleged  administration.  The  detection  of  poison  in  the 
matters  vomited  affords  no  decisive  proof  that  it  has  been  swallowed, 
except  under  two  circumstances.  First — When  the  accuser  has  actually 
suffered  from  the  usual  symptoms  of  poisoning,  in  which  case  there  can 
be  no  feigning,  and  the  question  of  imputation  is  a  matter  to  be  established 
ffiy  general  evidence.  Secondly — When  the  matters  are  actually 
vomited  into  a  clean  vessel  in  the  presence  of  the  medical  attendant 
himself,  or  of  some  person  on  whose  testimony  perfect  reliance  can  be 
placed.  The  detection  of  absorbed  poison  in  the  urine  or  saliva  furnishes 
a  clear  proof  that  poison  has  been  taken,  that  it  has  passed  into  the 
blood,  and  has  been  subsequently  eliminated  by  the  kidneys  or  the 
salivary  glands. 

When  poison  is  discovered  mixed  with  food  in  the  stomach  it  does 
not  necessarily  follow  that  it  has  been  administered  in  that  particular 
article  of  food.  Should  the  person  have  partaken  of  liquid  food,  such 
as  milk  or  gruel,  subsequently  to  the  swallowing  of  poison,  these  fluids 
will  necessarily  acquire  a  poisonous  impregnation  from  that  already 
contained  in  the  stomach.  The  patient  may  have  taken  the  poison  in 
-one  kind  of  food,  when  another  and  an  innocent  description  of  food 
might  thus  inadvertently  be  pronounced  to  have  been  the  vehicle. 

7.  No  Poison  Found.  Throughout  the  section  dealing  with  the 
particular  poisons  there  will  frequently  be  observed  cases  in  which  no 
trace  of  poison  has  been  found  on  analysis,  although  from  other  circum¬ 
stances  it  was  almost  or  quite  certain  that  poison  was  the  cause  of  death 
or  illness  ;  it  is  therefore  necessary  that  the  position  should  be  examined. 

There  are  three  possible  explanations  of  such  a  result 

1.  The  ivhole  case  may  have  been  misunderstood.  We  have  already 
•drawn  attention  to  the  occasional  resemblance  between  the  effects  ol 
poison  and  disease,  and  the  fact  that  no  poison  has  been  found  must 
be  allowed  due  weight  in  balancing  the  probabilities  of  the  case. 

2  The  poison  may  have  been  eliminated  by  vomiting  or  other  means, 
or  neutralised.  In  corrosive  and  irritant  poisons  a  considerable  propor- 
tion  of  the  poison  is  lost  by  vomiting  and  diarrhoea  It  is  necessary 
therefore  to  save  the  whole  of  the  vomited  matter  and  other  discharges 
for  analysis.  The  local  changes  in  the  stomach,  in  the  shape >  of  m  an  j 
matron  etc  will  be  strong  corroboration  (or  negation).  In  considen  g 
the  other  channels  of  elimination  it  must  not  be  forgotten  that  a  poiso 
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cases  will  be  found. 


3.  The  analysis  may  have  been  faultily  performed.  This  may  be 
due  to  circumstances  over  which  the  analyst  had  no  control,  e.g.,  the 
wrong  material  sent  for  analysis,  etc.,  or  to  circumstances  over  whicn 
he  would  have  had  control  had  he  been  more  skilled.  There  are  a 
number  of  substances,  which  may  be  fatal  to  a  human  being  if  they  gam 
access  to  his  body,  which  are  beyond  the  reach  ol  chemical  detection 
and  identification,  such  as  the  toxins  of  some  bacteria,  and  there  are  a 
certain  number  of  vegetable  products  which  cannot  be  definitely  recog¬ 
nised  by  analytical  methods. 

In  estimating  dosage  and  quantities,  for  use  in  medico-legal  cases, 
it  is  important,  in  reference  to  the  presence  of  absorbed  poison  in  the 
tissues,  to  observe  that  it  may  be  found  in  them  at  an  early  period,  when 
it  is  either  absent  or  only  doubtfully  present  in  other  parts,  such  as  the 
alimentary  canal. 


A  man  died  within  four  hours  after  he  had  been  attacked  with  symptoms  of 
poisoning  by  arsenic.  Arsenic  was  found  in  small  quantity  in  the  stomach, 
duodenum,  and  rectum.  It  was  also  detected  in  the  liver  and  spleen  ;  and  the 
proportion  found  was  greater  in  the  latter  than  in  the  former  organ. 

A  man  died  from  the  effects  of  arsenic  in  the  most  acute  form,  soon  after  his 
admission  into  Guy’s  Hospital.  He  had  swallowed  a  large  dose  of  the  poison  in 
water.  He  was  brought  to  the  hospital,  and  died  soon  afterwards.  Barely 
three  hours  could  have  elapsed  from  the  time  at  which  the  poison  was  taken  until 
his  death.  There  were  the  usual  appearances  in  the  stomach,  and  gritty  portions 
of  arsenic  with  coagulated  masses  of  mucus  and  false  membrane  were  found  in  the 
contents.  The  intestines  were  inflamed,  and  portions  of  arsenic  wTere  discovered 
as  low  as  the  caecum.  Arsenic  was  found  abundantly  in  the  stomach,  and  a  com¬ 
paratively  large  quantity  of  the  poison  was  detected  in  half  an  ounce  of  the  dried 
liver,  as  well  as  in  the  spleen  and  kidney. 


Hence  it  is  obvious  that  the  poison  may  be  rapidly  absorbed  and 
copiously  deposited  within  three  hours,  the  quantity  thus  found  depending 
apparently  on  the  dose  taken  and  on  the  nature  of  the  poison. 

Most  organic  poisons  are  rapidly  destroyed  in,  or  eliminated  from, 
the  body  but  metallic  poisons,  on  the  other  hand,  may  be  retained  for 
long  periods,  for  example  in  the  keratin  tissues  such  as  the  hair,  nails, 
and  skin  in  the  case  of  arsenic,  and  in  the  bones,  especially  in  the  case 
of  lead.  Storage  in  the  liver  and  kidneys  is  as  a  rule  of  short  duration.. 


CHAPTER  XVI 


WHAT  TO  DO  IN  CASES  OF  POISONING 

The  duties  of  a  medical  practitioner  in  cases  of  poisoning  are  twofold. 
He  has  first  to  undertake  the  care  and  treatment  of  the  patient,  and 
secondly  to  do  his  duty  as  a  citizen  in  helping  the  authorities  in  arriving 
at  a  correct  interpretation  of  the  case. 

When  treating,  or  called  upon  for  the  first  time  to  treat,  a  case  of  illness, 
a  medical  man’s  mind  must  be  in  one  of  three  conditions  : 

(а)  A  state  of  ignorance,  one  totally  unaware  of  the  necessitj^  of 
thinking  of  poison. 

(б)  A  state  of  certainty  that  it  is  a  case  of  poison  or  of  disease. 

(c)  A  state  of  suspicion  that  it  may  be  poison. 

(a)  The  state  of  ignorance  will  commonly  be  dispelled  by  rumour 
or  gossip,  or  perhaps  more  suddenly  by  a  coroner’s  order  for  a  post¬ 
mortem  examination  or  an  exhumation  order  from  the  Home  Secretary. 
It  need  not  be  further  discussed  here,  except  to  emphasise  the  advice 
to  all  medical  men  to  keep  in  writing  as  full  notes  of  all  their  cases  as 
time  and  circumstances  will  permit,  so  that  when  faced  with  one  of  the 
above  crises  they  may  have  at  least  a  good  basis  to  work  upon. 

(b)  The  state  of  certainty  of  disease  has  no  interest  for  us  here,  and  the 
■certainty  of  poison  will  be  considered  later. 

(c)  The  state  of  suspicion  is  one  of  very  great  delicacy  and  difficulty. 
There  are  three  things  which  should  be  done  at  once.  First,  some  of  the 
urine  or  vomit,  or  of  both,  should  be  submitted  to  analysis.  It  is  better 
to  have  this  analysis  carried  out  by  an  analytical  chemist  rather  than 
bv  oneself,  because  corroborative  evidence  from  an  independent  witness 
is  thus  obtained  in  one  direction  or  the  other.  It  is  easy  for  a  medical 
man  to  obtain  such  specimens  as  a  rule,  because  they  are  looked  upon 
as  things  he  would  naturally  wish  to  examme  for  cluneal  purposes. 
Secondly,  it  is  advisable  to  have  a  consultation  with  a  practitioner  of 
standing  and  submit  to  him  his  suspicions  under  seal  of  piofessional 
secrecy8  and  discuss  the  matter  thoroughly.  Thirdly  he  should  have 
the  patient  removed  at  once  to  a  hospital  or  nursing  home,  or  if  that 
cannot  be  done  and  if  circumstances  permit,  two  reliable  muses  shoul 
be  encased  one  for  day  and  one  for  night  duty,  who  should  administer 

exiTct  XerTations  he  requires,  the  better  and  more  loyal  assistance 
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roboration  as  converts  suspicion  into  certainty,  a  very  delicate  position 
may,  or  rather  will,  arise.  “  Shall  I  allow  the  patient  to  stop ^rehe 
is  *  ”  is  the  first  obvious  dilemma  ;  to  remove  him  is  certainly  the  best 
possible  thing  to  do,  or  to  banish  the  guilty  party  (if  found).  But  either 
course  may  be  impracticable  ;  so  the  next  question  must  be.  To  bom 
shall  I  speak  ?  ”  He  must  take  steps  to  protect  his  patient,  and  to 
prevent  further  administration  of  poison,  and  he  has  the  choice  ol 

informing  :  111 

1  The  Victim  himself.  If  he  is  an  adult  and  possesses  a  good  deal 

of  strength  of  will  and  retains  his  mental  faculties,  it  is  easy  to  imagine 
circumstances  in  which  this  is  the  best  course  to  pursue,  for  the  doctor 
may  possibly  get  from  the  patient  power  to  act  vigorously.  If  the  victim 
is  a  child  or  a  person  permanently  or  temporarily  non  compos  mentis , 
it  is  obvious  that  telling  the  victim  is  useless. 

2.  A  Member  or  Members  of  the  Family.  This,  of  course,  depends 
entirely  upon  who  they  are,  their  peculiar  characteristics,  their  strength 


of  character,  etc. 

3.  The  Police.  Here  one  must  always  remember  that  a  doctor  is 
or  should  be  the  confidential  friend  of  his  patients,  at  least  so  far  as 
professional  matters  are  concerned,  and  police  and  detective  work  forms 
no  proper  part  of  his  duties.  Every  case  of  poisoning  is  not  necessarily 
criminal ;  it  may  be  accidental,  a  possibility  which  must  be  excluded 
before  taking  such  a  positive  step  as  informing  the  police,  at  any  rate 
in  non-fatal  cases — of  course  in  fatal  ones  the  coroner  must  be  informed 
at  once.  On  the  other  hand,  such  cases  usually  are  crimes,  and  in 
bringing  such  to  the  notice  of  the  police  there  is  no  need  to  consider  the 
feelings  of  the  perpetrators.  At  the  same  time  it  is  necessary  to  be 
sure  that  there  are  good  grounds  for  the  accusation,  otherwise  a  medical 
man  may  find  himself  involved  in  a  trial  for  libel  or  defamation  of 
character.  Taylor  remarked  on  this  subject  in  former  editions  of  this 
work  : 


When  a  practitioner  is  aware  of  a  case  of  poisoning,  it  is  necessary  that  he  should 
know  to  what  points  he  ought  to  give  his  attention.  Every  effort  should  be  made 
by  him  to  save  life  when  the  individual  is  living  ;  but  while  engaged  in  one  duty, 
it  is  also  in  his  power  to  perform  another,  supposing  the  case  to  be  one  of  suspected 
criminal  poisoning,  namely,  to  note  down  many  circumstances  which  may  tend 
to  detect  the  perpetrator  of  a  crime.  There  is  no  person  so  well  fitted  to  observe 
these  points  as  a  medical  man  ;  but  it  unfortunately  happens  that  many  facts, 
important  as  evidence,  are  often  overlooked.  The  necessity  for  observing  and 
recording  them  is  not  perhaps  generally  known.  A  medical  man  need  not  make 
himself  officious  on  such  occasions,  but  he  would  be  unmindful  of  his  duty  as  a 
member  of  society  if  he  did  not  aid  the  cause  of  justice  by  extending  his  scientific 
knowledge  to  the  detection  of  crime. 

In  non-fatal  cases  of  suicidal  poisoning  the  doctor’s  position  is  an 
extremely  delicate  one.  On  the  one  hand,  he  may  be  placed  in  the 
position  of  compounding  a  felony  if  he  holds  his  tongue  ;  on  the  other 
hand,  by  reporting  the  case  he  may  raise  such  a  scandal  as  may  mean 
rum  not  only  to  himself,  but  to  his  patient  and  his  family.  There  can 
e  no  c  oubt  that  the  correct  attitude  is  to  report  the  matter  ;  but  probably 
many  such  cases  are  hushed  up  without  material  harm  to  the  community. 
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By  s.  1 7  of  the  Food  and  Drugs  Act,  1938,  if  a  medical  practitioner  becomes 
aware  or  suspects  that  a  patient  whom  he  is  attending  within  the  district 
of  a  Local  Authority  is  suffering  from  food  poisoning,  he  must  immediately 
send  a  certificate  to  the  Medical  Officer  of  Health,  and  must  also  state 
whether  the  case  has  occurred  in  his  private  practice,  or  in  his  practice  as 
a  medical  officer  of  a  public  body  or  institution. 

Treatment  of  Cases  of  Poisoning 

\\  hen  called  to  an  undoubted  case  of  poisoning,  immediate  treatment 
must  be  the  first  and  only  concern.  Only  the  general  principles  of 
treatment  will  be  dealt  with  here,  but  the  practitioner  is  advised  to  carry 
a  handy  book  on  treatment  in  his  antidote  bag. 

The  obvious  points  are — 

1.  Empty  the  Stomach.  This  applies  to  all  cases  where  the  poison 


has  been  taken  by  the  mouth.  T1 

(a)  By  the  stomach-tube. 

This  is  contra-indicated  in 
corrosive  poisoning  owing  to  the 
danger  of  tearing,  and  should  be 
used  with  great  caution  in  irritants. 


(6)  Emetics  : 

Sulphate  of  zinc. 


Ipecacuanha. 


Mustard  and  water. 

Salt  and  water. 
Ammonium  carbonate. 

Apomorphine. 


means  for  doing  it  are — 

(a)  Be  careful  to  introduce 
water  into  the  stomach  before 
syphoning  out  the  contents,  so 
that  the  tube  may  not  come  into 

too  close  contact  with  the  walls, 

* 

and  also  that  the  water  may  act 
mechanically  in  bringing  away 
the  “  noxious  substance  ”  as  well 
as  by  dissolving  it. 

Thirty  grains  may  be  given  at 
once  and  repeated  in  a  quarter  of 
an  hour.  It  is  not  very  depressing, 
but  if  emesis  does  not  occur  is 
apt  to  be  irritating  and  may  have 
unpleasant  after-effects. 

Twenty  to  thirty  grains  of  the 
powder  or  from  two  to  six  drachms 
of  the  wine,  and  repeat.  Is 
somewhat  depressing,  but  has  no 
specially  deleterious  effect. 

A  tablespoonful  of  the  powder 
may  be  stirred  in  a  tumbler  of 
water  and  swallowed  rapidly. 

Also  excellent  used  like  mustard. 

Not  so  efficacious,  but  is  a 
stimulating  emetic  ;  15  to  30 

grains  may  be  given. 

Given  ‘  by  hypodermic  injec¬ 
tion,  and  so  may  be  used  when 
swallowing  is  impossible, 
drawback  is  that  it  is  ^  er\ 
depressing.  Dose  :  one-tenth  o  a 
grain  repeated  in  half  an  houi  if 
necessary. 
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2  Neutralise  what  remains  in  the  Stomach.  This  neutralisation 
mav  be  of  either  a  direct  chemical  nature  or  of  a  mechanical  or  p!u . 
chemical  nature.  The  commoner  illustrations  are- 

Alkalies  neutralise  acids  by  direct  chemical  action.  In  tins  illus¬ 
tration  there  is  a  caution  to  be  given,  viz.,  it  is  safer  to  give  a  litt  c 
solution  of  hydroxide  (Am,  Ca,  Na,  Mg,  K),  than  the  respective  bi- 
carbonates  or  carbonates,  because  of  the  possible  risk  of  rupturi  g 
the  stomach  with  the  liberated  carbonic  acid.  Scrapings  from  a  white¬ 
washed  ceiling  or  wall  can  be  used  if  no  other  alkali  is  available  ( vide 

“  Oxalic  Acid  Poisoning,”  p.  378). 


Acids  neutralise  alkalies  by  direct  chemical  action.  Vinegar  is  most 
easily  obtained  and  is  the  safest  acid  to  administer.  . 

Common  salt  (NaCl)  decomposes  silver  nitrate  by  direct  chemical 
action,  forming  the  insoluble  silver  chloride,  but  this  should  be  got 
rid  of  as  soon  as  possible,  for  it  is  distinctly  a  “  noxious  substance. 


Albumen  precipitates  HgCl2.  The  action  is  partly  physical  and 
partly  chemical,  and  hence  white  of  egg  is  the  best  antidote  in  corrosive 
sublimate  poisoning.  The  resultant  precipitate,  however,  must  be  got 
rid  of  as  soon  as  possible,  for  it  again  becomes  soluble  and  may  be 
absorbed.  The  same  remark  applies  to  the  products  formed  when 
dialysed  iron  is  used  to  neutralise  arsenic, 
tannic  acid  ,,  precipitate  strychnine, 

charcoal  ,,  absorb  morphine  and  other  poisons, 

French  oil  of 

turpentine  ,,  oxidise  phosphorus. 


Solution  of  potassium  permanganate  decomposes  morphine  and  many 
other  alkaloids  and  other  organic  substances.  The  usual  strength  of  the 
solution  is  1  grain  to  the  ounce,  and  even  4  or  5  ounces  of  this  solut  ion  left 
in  the  stomach  does  no  harm. 

This  principle  of  an  antidote  or  neutraliser  is  so  important  that 
several  attempts  have  been  made  to  concoct  one  of  universal  appli¬ 
cation.  The  following  formula1  is  probably  the  best,  but  is  very 
incomplete  : — 


(1)  f  Saturated  solution  of  sulphate  of  iron  100  parts. 

J  Calcined  magnesia  .  .  .  .  88  ,, 

(2)  |  Animal  Charcoal  .  .  .  40 

l  Water . 100 

the  two  fluids  to  be  mixed  at  the  moment  of  using.  Murrell  states 
that  it  is  ideal  for  arsenic,  zinc  salts,  digitalis,  and  acids  of  the  ordinary 
tvpe^,  useful  for  mercury  salts,  morphine,  and  strychnine,  but  of  no 
use  for  alkalies,  phosphorus,  tin  salts,  nor  hydrocyanic  acid. 

3  Apply  Physiological  Antidotes.  These  agents  act  on  the  principle 
ol  antagonism,  utilising,  when  possible,  the  power  which  different  drugs 
possess  of  interfering  with  one  another’s  action  upon  the  cells  of  the 
body  when  brought  into  physical  contact  with  those  cells. 

Such  interference  or  antagonism  may  be  due  to  the  fact  that  the 
dings  combine  chemically  with  one  another,  and  that  only  the  resultant 

Murrel :  “  If  hat  to  do  in  Cases  of  Poisoning .” 
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combination  which  may  be  quite  harmless  acts  upon  the  cell,  or  that 
the  drugs  influence  the  cells  in  different  or  contrary  directions  so  as 
to  alter  or  prevent  the  exhibition  of  that  particular  form  of  cellular 
activity  which  either  individual  drug  would  call  forth,  or  that  one  drug 
may  cause  such  alteration  of  the  surface  of  a  cell  that  another  drug 
may  be  unable  to  be  attached  or  absorbed. 

It  is  possible  to  conceive  of  a  complete  antagonism  between  two 
drugs,  but  in  practice  we  find  that  it  is  usually  limited  to  the  cells  of 
one  or  two  systems.  The  antagonism  of  atropine  and  physostigmine  are 
seen  in  their  opposite  effects  on  the  heart  rate,  state  of  the  pupils,  and 
glandular  secretory  activity.  Chloral ,  morphia ,  and  aconite  depress  the 
activity  of  the  respiratory  centre,  while  strychnine  stimulates  it.  Ergot 
and  adrenaline  contract  the  blood  vessels,  while  nitrites  dilate  them. 


These  are  illustrations  of  antagonism,  but  in  practice  the  principle  is 
made  use  of  only  to  a  limited  extent.  Thus  atropine  is  given  hypoder¬ 
mically  to  counteract  the  action  of  morphine  ;  strychnine  is  used  to 
stimulate  the  respiratory  or  cardio-vascular  centre.  The  great  obstacle 
to  a  more  extensive  use  in  poisoning  cases  is  that  of  dosage.  We  do 
not  know  the  amount  of  poison  absorbed,  and  consequently  are  in  the 
dark  as  to  how  much  we  should  give  of  the  counteracting  poison.  It  is 
customary  to  give  a  full  maximum  therapeutical  dose  of  the  antagonist 
and  watch  its  effects,  administering  another  in  half  an  hour  or  so  if 
necessary.  The  completeness  or  the  reverse  of  the  antagonism  is  another 
difficulty,  for  the  remedy  in  other  directions  may  produce  most  un¬ 
desirable  results.  For  details  of  drug  antagonism  the  reader  should 
consult  a  modern  handbook  of  pharmacology. 

An  interesting  and  outstanding  example  of  a  different  type  of 
phvsiological  antidote  is  seen  in  the  use  within  recent  times  of  the 
compound  known  as  B.A.L.  (i.e.,  British  Anti-Lewisite  or  2  :  3  dimereapto- 
propanol)  for  poisoning  by  arsenic  and  other  metals.  This  is  discussed 
more  fully  in  the  section  dealing  with  arsenic  poisoning,  but,  expressed 
briefly,  the  principle  is  that  a  compound  is  introduced  into  the  body 
which  is  similar  to  the  tissue  compound  known  to  be  attacked  by  the 
poison,  in  the  hope  that  the  poison  will  attach  itself  to  the  “  antidote” 
and  so  spare  the  tissues. 


4.  Keep  the  Patient  alive  by  General  Measures  while  his  Eliminatory 
Organs  are  getting  rid  of  the  Poison.  Steps  must  be  taken  to  combat 
the  shock  which  is  common  in  poisoning  cases  ;  and  any  attempts  ma  e 
to  counteract  by  general  means  the  particular  physiological  (patho¬ 
logical)  effect  of  the  poison.  Diffusible  stimulants,  artificial  respiration, 
the  inhalation  of  oxygen  and  carbon  dioxide,  the  application  o  warm 
to  the  trunk  and  extremities  are  illustrations  of  these  general  methods 
that  may  be  adopted.  Attempts  should  also  be  made  by  simple  de¬ 
mulcents  and  anodyne  applications  to  relieve  the  pain  . 

stomach.  The  infusion  of  warm  normal  saline  is  useful  m  counteract  mg 
shock  and  the  addition  of  an  alkali  may  be  of  value  when  the  alkali 
reserve  is  diminished,  as  probably  happens  in  many  cases  of  poisomng^ 
In  many  cases  it  is  advisable  to  give  glucose  either  by  the  mouth  or  by 
intravenous  injection  owing  to  the  depletion  of  liver ' 
intravenous  injection  of  solution  of  sodium  thiosulphate  p 
by  arsenic  and  mercury  is  discussed  under  arsenic  poi.  g. 
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THE  MEDICO-LEGAL  ASPECT  IN  POISONING 

This  refers  to  the  evidence  which  a  medical  witness  may  have  to  bring 

before  the  court  to  establish  a  charge  of  poisoning. 

The  questions  which  have  to  be  decided  are  the  cause  of  death  an 
whether  such  death  was  caused  by  poison  and  not  by  disease. 

To  answer  these  the  medical  witness  must  possess  full  notes  in  writing 

concerning — 


The  symptoms  during  life. 

The  post-mortem  appearances  of  the  body  and  organs. 

The  chemical  analysis  (vomit,  urine,  stomach  contents,  organs;  etc.) 
as  to  the  presence  of  poisonous  substances. 


The  Symptoms 

It  is  impossible  to  discuss  every  conceivable  symptom  that  might 
arise  from  the  administration  of  poison,  but  there  are  certain  points 
which  specially  demand  the  attention  of  the  medical  jurist.  The  follow¬ 
ing  are  the  most  important  : — 

(1)  Their  nature— especially  vomiting,  purging,  convulsions,  coma, 

etc. _ the  time  of  their  occurrence,  and  the  time  relative  to  taking  a 

meal  or  medicine.  If  present  before,  whether  they  were  more  violent 
after  a  meal  or  medicine  or  any  particular  food.  The  condition  of  the 
pupils,  the  pulse,  the  respiration,  the  skin  and  the  mucous  membranes. 

(2)  The  order  of  occurrence  of  symptoms. 

(3)  Whether  they  were  intermittent  or  continuous,  becoming  more 
aggravated  up  to  death. 

(4)  Previous  or  contemporary  known  disease. 

(5)  When  the  physician  was  summoned,  absolutely,  and  relatively 
to  the  occurrence  of  symptoms,  and  the  reason  for  any  delay. 

(6)  Voluntary  explanations  offered  of  the  symptoms.  These  must 
be  noted  as  nearly  as  possible  in  the  ipsissima  verba  of  the  pat  ient.  State¬ 
ments  made  by  other  persons  present  in  the  room  who  may  be  supposed 
to  be  concerned  in  the  matter. 

(7)  Other  persons  affected,  or  others  exposed  to  similar  conditions 
without  effect. 

(8)  Had  the  substance  alleged  to  have  caused  the  symptoms  been 
taken  previously  without  ill  effect  ? 

(9)  Any  circumstances  bearing  on  the  question  of  suicide,  accident, 
or  homicide. 


(10)  Exact  time  of  death,  and  the  interval  between  the  ingestion 
of  the  poison  and  death.  If  found  dead,  when  was  the  patient  last 
seen  living  or  known  to  have  been  alive  ? 

(11)  If  the  patient  has  vomited,  the  vomited  matters,  especially 
those  first  ejected,  should  be  procured,  their  odour,  colour,  and  acid 
of  alkaline  reaction  noted  as  well  as  the  quantity.  If  none  are  procurable 
and  the  vomiting  has  taken  place  on  the  clothing,  furniture  or  floor 
of  a  room,  then  a  portion  of  the  clothing,  sheet,  or  carpet,  may  be  cut 
out  and  reserved  for  analysis.  If  the  vomiting  has  occurred  on  a  deal 
floor,  a  portion  of  the  wood  may  be  scraped  or  cut  out,  or  if  on  a  stone 
pavement,  than  a  clean  piece  of  material  soaked  in  distilled  water  may 
be  used  to  remove  any  traces  of  the  substance.  The  vessel  in  which 
vomited  matters  have  been  contained  will  often  furnish  valuable  evidence, 
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since  heavy  mineral  poisons  fall  to  the  bottom,  or  adhere  to  the  sides. 
() ) serve  whether  vomiting  has  taken  place  in  the  recumbent  position 
or  not.  If  the  person  has  vomited  in  the  erect  or  sitting  posture,  the 
fiont  of  the  clothing  will  usually  be  found  covered  with  the  vomited 
matters. 

(12)  Endeavour  to  ascertain  the  probable  nature  of  the  food  or 
medicine  last  taken  and  the  exact  time  at  which  taken.  Also  ascertain 
the  nature  of  all  the  articles  of  food  used  just  before  the  symptoms 
appeared. 

Ascertain  if  possible  whether  the  patient  noticed  any  change  in  the 
colour,  taste  or  smell  of  the  food  or  drink. 

(13)  Any  suspected  articles  of  food,  as  well  as  the  vomited  matters, 
should  be  sealed  up  as  soon  as  possible  in  clean  glass  vessels,  labelled, 
dated,  and  reserved  for  analysis.  Observe  all  surrounding  objects. 
Bottles,  paper  packets,  weapons,  or  liquids  lying  about  should  be  collected 
and  preserved.  Any  obviously  recent  stains  on  bedclothes,  furniture, 
etc.,  should  be  preserved  if  possible. 

(14)  In  }>reserving  any  specimens,  whether  vomit,  viscera,  or  other 
articles,  be  especially  careful  to  seal  them  up,  label  them,  and  keep  them 
in  such  a  manner  and  place  that  no  one  can  tamper  with  them,  and  that 
they  can  be  recognised  and  identified  at  any  subsequent  stage.  A  careful 
list  must  be  made  at  the  time. 


Post-mortem  Examination 

The  patient  may  be  dead  on  arrival  or  die  shortly  afterwards,  and 
the  following  matters  should  be  observed  before  making  a  post-mortem 
examination. 

(1)  The  position  and  attitude  of  the  body  ;  the  condition  of  the  cloth¬ 
ing  and  any  stains  on  or  marks  of  destruction  of  the  latter.  Evidence 
as  to  whether  a  struggle  had  preceded  death,  or  violent  convulsions  ; 
proofs  of  the  nature  of  the  poison — stains  on  clothing  or  of  alleged 
vomiting,  diarrhoea,  etc. 

(2)  The  external  appearance  of  the  body,  the  colour  of  the  post¬ 
mortem  staining,  whether  the  face  is  livid  or  pallid,  whether  the  coun¬ 
tenance  is  composed  or  distorted.  These  may  be  of  importance  in 
regard  to  the  nature  of  the  poison  and  its  action.  The}"  maj  be  conoboia- 
tive  of,  or  contradictory  to,  some  other  evidence.  Note  any  signs  of 
corrosion  of  the  lips  and' about  the  mouth  suggesting  corrosive  poisoning, 
and  any  smell  about  the  mouth  or  nose  suggesting  volatile  poisons 

(3)  Any  evidence  of  marks  of  violence,  bruises,  cuts,  wounds  ot 
any  nature  ;  they  may  suggest  either  a  struggle  or  some  form  of  death 

other  than  poison.  .  .  ,  .  .  ,, 

(4)  The  degree  of  warmth  of  the  body  (for  choice  taken  in  the  rectum 

or  vagina  by  means  of  a  thermometer),  also  the  presence  or  absence 
of  rigor  mortis.  These  points  are  of  great  value  in  determining  the  time 
of  death  (vide  Vol  I).  In  noting  the  temperature,  the  circumstances 
hi  reference  to  rapidity  of  cooling  must  be  observed,  and  similarly  those 
regarding  the  onset  of  rigidity,  which  is  sometimes  influenced  } 

g  (5)  The  time,  both  absolute  and  relative  to  the  time  of  death,  at 

which  the  autopsy  is  made-this  has  refcrcnce  to  s.gns  of  pul ref  cho 

—and  any  other  points  enabling  the  examiner  to  fix  the  time  ot  deal 
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Tn  relation  to  these  external  appearances,  there  are  none  which  are 

is  rather  the  reverse,  for  the  poison  inhibits  the  action  o  pu  ic 
bacteria  {vide  Vol.  I,  tl  Putrefaction  ). 

The  Internal  Appearances.  There  is  no  special  order  peculiar  to 
poisoning  cases  in  which  the  post-mortem  should  be  done.  The  only 
thing  is  that  all  organs  must  be  examined,  and  for  convenience  we  may 
take  the  alimentary  system  first,  for  it  is  here,  if  anywhere,  that  special 

signs  of  poisoning  are  likely  to  occur. 

It  is  particularly  important,  in  making  the  autopsy,  to  prevent  any 
soiling  of  the  solid  viscera  with  the  contents  of  the  stomach  or  intestine. 
It  is  wise  therefore  to  remove  these  organs  and  place  them  in  clean  glass 
bottles  before  opening  into  the  gastro-intestinal  canal.  It  is  as  well 
also  to  secure  samples  of  blood  and  urine  at  this  stage  and  if  samples 
of  hair,  nails,  skin,  bone  or  muscles  are  to  be  taken  they  should  be 

removed  before  opening  the  stomach. 

1 .  On  opening  the  body  be  careful  to  note  any  peculiar  smell  that 
may  be  observable.  Carbolic  acid,  hydrocyanic  acid,  phosphorus, 
chloroform,  ether,  and  a  few  other  poisons  may  be  thus  detected. 

2.  Examine  the  tongue,  mouth,  and  gullet  for  any  evidence  of 
inflammation  or  erosion  or  staining.  Also  look  for  scars  and  stricture. 
A  person  had  been  known  to  die  from  a  stricture  of  the  gullet  brought 
on  bv  sulphuric  acid  eleven  months  after  the  poison  was  swallowed  ; 
and  instances  may  occur  of  a  still  more  protracted  nature. 

3.  Examine  the  larynx,  trachea  and  bronchi  for  evidence  of  volatile 
irritants. 

4.  Examine  the  stomach,  noting  the  appearance  of  the  mucous 
membrane  and  the  contents. 

(a)  Colour.  The  colour  and  appearance  may  be  normal  ;  only 
corrosives  and  irritants  are  likely  to  alter  the  colour  markedly.  Only 
an  extensive  experience  in  the  post-mortem  room  can  enable  a  medical 
jurist  to  state  what  is  the  natural  colour,  but  it  is  commonly  pale,  with 
only  a  few  small  vessels  definitely  visible  on  the  mucous  membrane, 
generally  arranged  stellately.  If  an  irritant  has  been  given,  it  is  likely 
to  be  red,  either  in  large  patches  not  absolutely  uniform  all  over  or  in 
smaller  patches  which  can  be  shown  to  be  due  to  foldings  of  the  mucous 
membrane  from  spasm  of  the  muscular  layer.  Genuine  inflammation 
from  an  irritant  is  likely  to  show  small  haemorrhagic  foci,  though  these 
may  be  produced  by  violent  vomiting  due  to  causes  other  than  admin¬ 
istered  poison.  Caution  is  necessary  in  assigning  irritant  poisoning  as 
the  cause,  for  there  is  an  important  class  of  cases  in  which  redness  of 
the  mucous  membrane  of  the  stomach  is  found  after  death  not  dependent 
on  the  action  of  poison  or  on  any  easil}'  assignable  cause.  In  many 
cases  exposure  of  the  mucous  membrane  to  the  atmosphere  causes  a 
reddening  of  the  surface  due  to  the  absorption  of  oxygen  by  the  blood, 
ouch  cases  show  none  of  the  other  inflammatory  signs. 

The  redness  of  the  lining  membrane  of  the  stomach,  in  cases  of  poison¬ 
ing,  is  so  speedily  altered  by  putrefaction,  when  circumstances  are 
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ourable  to  this  process,  as  frequently  to  render  it  impossible  for  a  wit¬ 
ness  to  speak  with  any  certainty  upon  its  cause.  Putrefactive  infiltration 
from  the  blood  contained  in  the  adjacent  viscera  and  muscles  will  give  a 
reddish  appearance  to  a  stomach  otherwise  in  a  healthy  condition.  Great 
differences  of  opinion  exist  as  to  the  length  of  time  during  which  redness 
of  the  stomach  produced  by  an  irritant  will  be  recognisable  and  easily 
distinguishable  from  putrefactive  changes.  No  certain  rule  can  be  laid 
down  on  the  subject  ;  it  must  be  left  to  the  knowledge  and  discretion  of 
the  witness.  In  R.  v.  Jennings  the  well-marked  appearances  of  inflam¬ 
mation  produced  by  arsenic  in  the  stomach  and  duodenum  were  seen  in 
an  exhumed  body  twenty-eight  days  after  interment  ;  and  in  other 
instances  the  reddened  state  of  the  mucous  membrane,  in  the  case  of 
arsenical  poisoning,  was  plainly  perceptible  on  removing  a  layer  of  arsenic 
nineteen  months  and  twelve  months  respectively  after  interment.  If, 
however,  there  should  be  a  reasonable  doubt  respecting  the  cause  of  red¬ 
ness,  and  no  poison  is  detected,  it  would  be  unsafe  to  rely  upon  this  appear¬ 
ance  as  evidence  of  poisoning. 

Other  colours  than  red  may  be  present  and  due  to  definite  causes. 
For  instance,  mercury  usually  causes  a  slate-coloured  stain  ;  arsenic  may 
show  white  particles  adherent,  or  possibly  a  yellow  sulphide  which  has 
been  found  long  after  death  ;  strong  sulphuric  acid  and  concentrated 
oxalic  acid  are  likely  to  have  blackened  or  charred  the  wall  ;  nitric  acid 
may  turn  it  yellow  (xanthoproteic  reaction)  ;  carbolic  or  hydrochloric 
acid  may  have  turned  it  buff  coloured  or  white  and  shrivelled,  though 
hydrochloric  acid  may  blacken  it.  The  congestion  outside  the  stomach 
may  be  differentiated  from  hypostasis  by  stretching  (vide  Vol  I).  The 
colour  may  possibly  be  due  to  bile  (yellowish  red),  when  there  will  be  no 
signs  of  inflammation,  and  the  colour  will  be  outside  ;  or  to  fruit  juice, 
when  it  is  uniform  and  without  signs  of  inflammation. 

(6)  Ulcers.  If  the  corrosive  has  been  sufficiently  strong  to  produce 
ulceration  there  will  be  signs  of  intense  inflammation,  which  should 
prevent  such  ulcers  being  mistaken  for  cancerous,  chronic  or  acute  simple 
ulcers,  none  of  which  in  other  respects  look  like  those  of  corrosives,  at 
anv  rate  when  the  case  is  one  of  recent  poisoning.  When  the  poisoning 
is  of  older  date  it  is  impossible  to  differentiate  the  ulcer  from  a  simple 
chronic  ulcer  by  its  appearance  only,  though  the  history  and  other  cir¬ 
cumstances  of  the  ulceration  may  do  so.  Thus  - 


An  examination  was  made  in  March  of  the  stomach  of  a  young  adult  who  in 
the  previous  September  had  swallowed  a  corrosive  by  accident  His  mam  symp¬ 
toms  had  been  gastric  pain  and  vomiting  ever  since,  and  he  died  of  exhaustion 
The  stomach  was  very  thin  and  distended,  chiefly  upwards  under  the  ribs.  Ox  er 
an  areaTthe  pyloric  end  of  the  stomach,  roughly  the  size  of  the  hand  with  the 
fincrers  together1  was  a  stellate  scar,  with  bands  of  thickening,  very  like  the  scar 
of  an  extenshe  burn  on  the  skin.  A  second  unhealed  ulcer  occupied  the  exact 

pyloric  orifice  and  about  an  inch  each  of  gastric  and  du^d^alh^U^U41^^)ng  in 
There  was  in  addition  a  scar  with  longitudinal  lines  and  patches  of  thickening 

the  last  three  inches  of  the  oesophagus. 

It  was  possible  from  the  superficial  nature  and  large  extent  of  the 
sear  in  the  stomach  to  assert  that  it  had  come  from  a  large 
wound  of  the  organ ,  and  tojayMs^as  t0 

disease,  itTould,  according  to  all  experience,  have  caused  adhesion 
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I 

unknown 


In  irritant  poisoning  the  stomach  is  occasionally  found  ulcerated.  In 
such  cases  the  mucous  membrane  is  removed  in  small  distinct  circular 
patches,  under  the  edges  of  which  the  poison  may  be  found.  Ulceiation 
of  the  stomach  is  a  more  common  result  of  disease  than  of  the  action  ot 
poison.  It  is  worthy  of  remark,  as  a  means  of  distinction,  that  ulcera¬ 
tion  has  never  been  known  to  take  place  from  arsenic  or  any  irritant 
poison  until  symptoms  indicative  of  irritant  poisoning  have  occurred, 
while  the  ulcers  of  disease  are  frequently  latent  until  perforation  or 
haemorrhage  leads  to  a  fatal  result.  In  ulceration  from  disease,  the 
mucous  membrane  is  commonly  only  reddened  in  the  neighbourhood  of 
the  ulcer.  In  ulceration  from  poison,  the  redness  is  generally  diffused 
over  other  parts  of  the  stomach,  as  well  as  over  the  duodenum  and  small 
intestines.  The  history  of  a  case  previous  to  death  will  commonly 
enable  us  to  determine  to  what  cause  the  ulceration  found  may  be  due. 

(c)  Other  Conditions  of  the  Walls. 

Actual  perforation  is  occasionally  witnessed  when  the  strong  mineral 
acids  have  been  taken,  especially  sulphuric  acid  ;  it  is  much  less  common 
with  the  other  acids.  The  stomach,  in  such  cases,  is  blackened  and 
extensively  destroyed,  the  aperture  is  large,  the  edges  are  rough  and 
irregular,  and  the  coats  are  easily  lacerated.  The  acid  escapes  into  the 
abdomen,  and  may  be  readily  detected  there  by  chemical  analysis.  Of 
perforation  caused  by  irritant  poisons  (arsenic)  little  is  known,  the 
recorded  cases  being  but  few.  It  is  a  rare  appearance  in  cases  of  irritant 
poison.  Nevertheless  it  is  seen  occasionally. 

Perforation  from  poison  must  be  distinguished  from  perforation  from 
disease  and  also  from  digestive  perforation.  There  should  be  no  diffi¬ 
culty  in  the  former  case,  for  the  ulcer  of  disease,  when  free  from  adhesions 
and  thickening  as  in  the  acute  cases  which  we  are  considering,  never 
shows  the  signs  of  intense  irritation  which  must  be  met  with  when  poison 
has  gone  so  far  as  to  perforate,  and  in  the  majority  of  cases  there  are 
eithei  old  adhesions  to  other  organs  or  thickening  of  the  coats  of  the 
stomach  from  scarring.  The  aperture  of  perforation  is  different  in  the 
two  cases  :  in  poison  it  is  ragged  and  irregular  with  torn  edges  ;  in 


disease  it  is  more  or  less  rounded  and  has  a  punched-out  appearance. 
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Spontaneous  or  digestive  perforation  is  not  common,  but  post-mortem 
thinning  or  digestion  of  the  inner  coats  is  an  almost  constant  phenome¬ 
non,  and  the  question  of  actual  perforation  is  merely  one  of  degree  { vide 
Vol.  I).  An  inspection  of  the  body,  and  the  history  of  the  case,  will 
usually  suffice  to  remove  any  doubt  in  determining  whether  the  extensive 
destruction  frequently  found  was  caused  by  poison.  Thus,  in  a  cada¬ 
veric  perforation,  the  aperture  is  usually  situated  in  that  part  of  the  stom¬ 
ach  which  lies  to  the  left  of  the  cardia  ;  it  is  very  large,  of  an  irregular 
form,  and  ragged  and  pulpy  and  softened  at  the  edges,  which  have  the 
appearance  of  undergoing  the  process  of  digestion  (as,  in  fact,  they  are). 
The  mucous  membrane  of  the  stomach  is  not  found  inflamed.  There  is 
occasionally  slight  redness,  with  dark  brown  or  almost  black  lines  (striae) 
in  and  near  the  dissolving  coats,  which  have  an  acid  reaction.  The  chief 
point  of  distinction  from  the  softening  of  poison  is  the  complete  absence 
of  peritonitis  in  cadaveric  perforation. 

Hardening.  This  is  not  a  frequent  result  of  poisoning,  but  is  occasion¬ 
ally  found.  The  author  has  met  with  an  instance  in  which  the  coats  of 
the  stomach  were  considerably  hardened  by  sulphuric  acid  ;  and  many 
observers  have  noticed  that  carbolic  acid  usually  hardens  t lie  tissues 
with  which  it  comes  into  contact. 


(d)  The  Contents  of  the  Stomach.  The  wall  must  be  carefully  exam¬ 
ined  for  fragments  of  poison  adherent  to  it.  Bismuth,  calomel,  arsenic, 
fragments  of  leaves  or  fruit,  cantharides,  etc.,  etc.,  may  possibly  be  found 

in  this  situation.  .  .. 

The  contents  must  be  carefully  observed  and  written  notes  made  wuli 

reference  to 


Of  great  importance  for  corroborating  or  con¬ 
tradicting  evidence  from  other  sources  as  to 
time  and  nature  of  last  meal,  presence  of 
vomiting,  etc.,  etc. 


(а)  Quantity. 

(б)  The  nature  of 

the  food,  etc. 

( c )  Colour,  etc. 

(d)  The  state  of 

digestion. 

(e)  The  presence  of  matters  not  commonly  considered  as  foods— e.J.. 
cantharides  wings,  berries,  seeds,  leaves  or  other  parts  of  plants,  bde, 
blood  and  foreign  bodies  such  as  nails,  pins,  glass,  etc. 

(  f )  Odour.  Many  substances  may  be  detected  by  their  smell,  for 
example  opium,  chloroform,  carbolic  acid,  phosphorus,  hydrocyanic  acid 
orTvanite  benzene,  camphor  and  alcoholic  beverages  such  as  beer, 
snirits  or  wine  If  the  contents  have  no  smell  in  the  cold,  a  small  qua 

reaction  to  litmus  paper  suggests  poisoning b.V  alk»  •  certainly 

acid  reaction  may  suggest  an  acid  poison,  '™Vte  Tri acidreaction  makes 
present,  and  there  are  no  gross  naked^ye  ch»ng^«^  next 

it  probable  that  the  poison  will  require  the  prolonged  sear 

SeCtW  Any  other  special  characters  not  included  in  the  above. 
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5.  Examine  the  duodenum  and  its 

for  similar  purposes,  as  the  stomach.  •  '  '  tents  Poisons  rarely 

",0re  dfodenaTulcers6  hut'inflannnation  is  frequently  met  with  as  in 
cause  duodenal  uioeia,  nut  1  duodenum  lies  so 

°r  <f  Note  the  condition  of  the  rest  of  the  small  intestine.  It  is  very  rare 
indeed  for  inflammation  from  irritants -i.e  poisons-to  reach  far  down 
thp  intestinal  canal ;  extensive  inflammation  is  moie  likely  to  occui 
from  disease  or  from  decomposed  food.  Ulceration  of  the  small  intestine 
is  usually  due  to  disease  such  as  tuberculoses,  typhoid  fever,  or  possibly 
to  stercoral  ulceration. 

7.  The  state  of  the  large  intestine  and  of  its  contents  must  next  fie 
observed.  Inflammation  of  the  caecum  is  common  in  poisoning  by  cor¬ 
rosive  sublimate.  Arsenic  seems  to  have  a  special  effect  upon  the  rectum, 
when  no  traces  of  it  can  be  found  between  the  duodenum  and  the  colon. 
The  discovery  of  hardened  faeces  in  the  colon  and  rectum  tends  to  dis¬ 
prove  a  history  of  purging  before  death.  Some  care  must  be  exercised  in 
ascertaining  that  the  purging  was  genuine,  and  not  a  mere  false  diarrhoea 
(mucus  and  blood  with  tenesmus),  for  in  one  case  a  colon  and  rectum  was 
found  full  of  hard  scybala  in  a  patient  who  was  stated  to  have  had  diarrhoea 
before  his  death,  which  had  nothing  to  do  with  poisoning.  The  point 
might  be  of  very  great  importance  in  chronic  or  secret  poisoning. 


8.  All  the  other  viscera— kidneys,  liver,  lungs,  heart,  brain,  spinal 
cord,  uterus,  ovaries,  etc. — must  be  carefully  examined  for  signs  of 
disease  of  which  the  patient  might  have  died,  for  negative  evidence  of 
this  description  is  one  of  the  first  things  to  rouse  a  suspicion  of  poisoning 
in  some  cases  that  have  not  been  carefully  observed  during  life. 

9.  The  bladder  and  (in  females)  the  vagina  should  be  particularly 
examined,  for  poison  has  been  known  to  be  introduced  into  the  body  by 
these  channels. 

The  only  details  in  the  above  manipulations  that  require  special 
mention  are — 

Ligature  the  stomach  at  each  end  before  removing  it. 

Ligature  the  duodenum  at  each  end  before  removing  it. 

If  either  of  these  viscera  is  to  be  opened  at  once,  place  it  unopened  in  a 
clean  dish,  so  that  it  and  its  contents  are  not  contaminated  with  unknown 
materials. 

Similarly,  before  opening  the  bladder  aspirate  its  contents  into  a 
clean  bottle. 


Take  care  that  every  viscus  or  material  that  requires  to  be  saved  is 
placed  in  a  clean  vessel,  which  must  be  securely  sealed  and  also  numbered 
or  marked  in  such  a  way  as  to  be  identifiable. 

It  is  adv isable  to  take  the  whole  of  the  viscera  for  analysis  if  this  is 
possible.  If  it  is  not,  the  liver,  kidneys  and  spleen  must  be  removed,  and 
such  other  specimens  as  may  be  necessary.  It  is  advisable  to  take  at 
least  ten  ounces  of  blood,  especially  if  a  volatile  poison  is  suspected. 

The  solid  viscera  should  not  be  contaminated  with  the  contents  of  the 
alimentary  canal. 
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It  is  necessary  to  bear  in  mind  on  these  occasions  that  the  body  is 
examined,  not  merely  to  show  that  the  person  has  died  from  poison,  but 
to  prove  that  he  has  not  died  from  any  natural  cause.  Medical  practitioners 
commonly  give  their  attention  exclusively  to  the  first  point  ;  while 
lawyers,  who  defend  accused  parties,  very  properly  direct  a  most  search¬ 
ing  examination  to  the  last-mentioned  point,  i.e.,  the  healthy  or  unhealthy 
state  of  those  organs  which  are  essential  to  life,  and  with  which  the 
poison  has  probably  not  come  in  contact.  The  usual  causes  of  sudden 
death  have  their  seats  in  the  brain,  the  heart  and  its  great  vessels,  or  in 
the  lungs.  Marks  of  effusion  of  blood,  congestion,  inflammation,  suppura¬ 
tion,  or  a  diseased  condition  of  the  valves  of  the  heart,  should  be  sought 
for  and  accurately  noted,  whatever  may  be  the  condition  of  the  abdominal 
viscera.  It  is  also  to  be  recommended  that  an  examination  of  the  spinal 
marrow  should  be  made.  If  the  cause  of  death  be  obscure  after  the 
general  examination  of  the  body,  there  is  good  reason  for  inspecting  the 
condition  of  this  organ. 

In  cases  of  chronic  poisoning  there  is  sometimes  great  difficulty  in , 
assigning  death  exclusively  to  the  original  action  of  the  poison,  since 
the  habits  of  life  of  the  person,  a  tendency  to  disease,  and  other  circum¬ 
stances,  may  have  occurred  either  to  accelerate  or  produce  a  fatal  result. 
To  connect  a  stricture  of  the  gullet  (proving  fatal)  with  the  effects  of 
poisoning  bv  a  mineral  acid  it  would  be  necessary  to  show  that  there 
were  no  indications  of  the  disease  before  the  acid  was  administered  ; 
that  the  symptoms  appeared  soon  after  the  first  effects  of  the  poison  went 
off  ;  that  these  symptoms  continued  to  become  aggravated  until  the  time 
of  death  ;  and,  lastly,  that  there  was  no  other  cause  to  which  death 
could  with  any  probability  be  referred.  These  remarks  apply  equally  to 
the  secondary  fatal  effects  of  any  poisons,  such,  for  instance,  as  the  saliva¬ 
tion  occasionally  induced  by  corrosive  sublimate,  and  the  exhaustion  and 
depression  which  are  caused  by  tartar  emetic,  when  the  acute  symptoms 
of  poisoning  by  these  substances  have  passed  away. 

It  is  important,  as  a  last  general  remark  on  the  autopsy,  to  bear  in 
mind  that,  except  for  corrosives  and  irritants,  it  is  extremely  easy  and 
common  for  poison  to  destroy  life  without  leaving  any  naked-eye  changes, 
and  proofs  of  poisoning  must  be  derived  from  other  sources  or  from  the 

chemical  examination. 


THE  CHEMICAL  ANALYSIS  AND  THE  DUTIES  OF  THE 

EXPERT  ANALYST 

Before  undertaking  to  appear  in  court  the  expert  analyst  miist  he 
nrcnared  to  answer  the  following  questions,  for  the  strength  of  a  chain 
is  that  of  its  weakest  link,  and  many  charges  of  poisoning  have  broken 
down  through  failure  to  notice  an  apparently  inelevant  detail 

1  When,  where,  and  from  whom  did  you  receive  the  Articles  which 
vnn  have  analysed  ?  These  are  but  elementary  and  obvious  questions 
inkeard  to  the  i^ntitv  of  substances  received;  they  only  emphasise 
the*  importance  of  immediately  making  written  notes  upon  such  serious 

matters 

'  9  In  What  State  were  they  received  ?  Were  they  secured  in  any  way  ?- 
if  so  L  t^e  they  exposed,  rerapped  in  paper,  ray,  etc.,  m  mi  open 
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hoc  or  tin  etc  ?  Did  you  receive  more  than  one  object  ?  If  s0'Jf°™ 

Was  el'  separately  labelled,  or  in  a  separate  receptacle?  IVhat  quantity 

was  there  of  each  by  weight  or  measure  ? 

It  is  necessary  to  observe  that  all  legal  authorities  rigorously  insist 
upon  proof  being  adduced  of  the  identity  of  all  substances  taken  ron 
the  body  of  a  deceased  person  when  poisoning  is  suspected.  If  di  g 
the  examination  the  stomach  and  viscera  are  removed  from  the  body 
they  should  never  be  placed  on  any  surface,  or  in  any  vessel,  before 
first  ascertaining  that  the  surface  or  vessel  is  perfectly  clean .  If  this 
point  be  not  attended  to  a  doubt  may  be  created  in  the  minds  of  the 
urv  whether  the  poisonous  substance  might  not  have  been  accidentally 
present  in  the  vessel  used.  This  may  be  regarded  as  a  very  remote 
possibility  ;  but,  nevertheless,  it  is  upon  technical  objections  of  this 
kind  that  acquittals  take  place  in  spite  of  the  strongest  presumptions 
of  guilt.  This  is  a  question  for  which  every  medical  witness  must  be 
prepared,  Avhether  he  is  giving  his  evidence  at  a  coionei  s  inquest  01  in 
a  court  of  law.  Many  might  feel  disposed  to  regard  matters  of  this 
kind  as  involving  unnecessary  nicety  and  care,  but  if  they  are  neglected 
it  is  possible  that  a  case  may  be  at  once  stopped,  so  that  the  care  sub¬ 
sequently  bestowed  upon  a  chemical  analysis  will  be  labour  thrown 
away. 

Evidence  of  the  presence  of  poison  in  the  contents  of  a  stomach  was  once 
rejected  at  a  trial  for  murder  because  they  had  been  hastily  thrown  into  a  jar 
borrowed  from  a  neighbouring  grocer’s  shop  ;  and  it  could  not  be  satisfactorily 
proved  that  the  jar  was  clean  and  entirely  free  from  traces  of  poison  (in  which 
the  grocer  dealt)  when  used  for  this  purpose. 

When  the  life  of  a  human  being  is  at  stake,  as  in  a  charge  of  murder 
by  poisoning,  the  slightest  doubt  is  always  interpreted  as  far  as  possible 
in  favour  of  the  accused. 

Not  only  must  clean  vessels  be  used  for  receiving  any  substance 
destined  for  subsequent  chemical  analysis,  but  care  must  be  taken  that 
the  identity  of  the  substance  is  preserved,  or  the  results  of  anatysis  may 
be  inadmissible  as  evidence.  The  suspected  substance,  when  once 
placed  in  the  hands  of  a  medical  man  or  analyst,  should  never  be  allowed 
to  leave  his  custody.  It  should  be  kept  sealed  under  his  private  seal, 
and  locked  up  while  in  his  possession,  in  a  room  to  which  no  other  person 
can  have  access.  If  he  has  once  allowed  the  article  to  pass  out  of  his 
hands  into  the  hands  of  several  other  persons,  it  may  become  necessary 
for  those  persons  to  be  called  to  give  evidence  as  to  what  happened  to 
the  article  while  it  was  in  their  possession.  The  exposure  of  a  suspected 
substance  on  a  table,  or  in  a  closet  or  room  to  which  many  have  access 

may  be  fatal  to  its  identification.  ( Melius  est  absolvere  ream  quam 
damnare  mnocentem.)  1 

The  importance  of  this  is  emphasised  by  the  following  notes. 

Mr.  Justice  Grantham  deprecated  the  practice  of  naasim*  r  ,  .  , 

examination  through  so  many  hands.  Mr  Justice  Hawkins  m a  1  or  chemical 
plaint  in  the  Lamson  case.  In  the  FlannieanSmiTlTi^  made  Q'  S,milar  com‘ 
piece  of  evidence  was  nearly  excluded  because  a  police  °j  m°St  imPorfcanfc 

the  identity  of  an  important  article  “  Pref<*ving 

Uue'sent  to 

1896,  1,  p.  586,  in  re  the  Huddersfield  case^t^ 
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In  one  case,  an  analysis  of  certain  matters  vomited  by  a  person  poisoned  with 
arsenic  was  not  admitted  as  evidence  against  the  prisoner  because  the  medical  man 
had  left  them  in  the  custody  of  two  women  ;  and  these  women  had  allowed  the 
vessel  containing  the  suspected  liquid  (which  was  proved  to  contain  arsenic)  to 
be  exposed  in  a  room  open  to  the  access  of  many  persons.  In  another  case,  the 
analysis  of  some  suspected  liquids  was  not  allowed  in  evidence  because  the 
practitioner,  who  lived  in  the  country,  and  was  unwilling  to  take  the  responsibility 
of  analysing  them,  had  sent  them  up  to  town  by  a  carrier,  to  be  examined  by  a 
chemist. 

In  R.  v.  Hearne,  bottles  containing  viscera  were  left  uncovered  in  a  graveyard, 
the  soil  of  which  was  heavily  contaminated  with  arsenic. 


When  any  article  is  reserved  for  analysis,  care  should  be  taken  at 
once  to  attach  to  it,  or  to  the  sealed  vessel  containing  it,  a  label,  upon 
which  are  plainly  written  in  ink  the  name  of  the  deceased,  the  nature 
of  the  material,  and  the  date,  including  the  day  of  the  week  and  month. 
This  is  especially  necessary  when  there  are  two  or  more  articles  for 
analysis.  The  greatest  inconvenience  has  resulted  from  the  neglect 
of  this  simple  precaution. 

Preserving  Articles  for  Analysis.  In  removing  viscera  or  liquids 
from  the  body,  and  preserving  them  for  analysis,  it  is  necessary  to 
observe  certain  precautions.  A  clean  vessel  with  a  wide  mouth  should 
be  selected  ;  it  should  be  only  sufficiently  large  to  hold  the  organ  or  liquid 
(the  less  air  remaining  in  it  the  better)  ;  it  should  be  secured  by  a  closely 
fitting  glass  stopper.  If  a  refrigerator  is  available  all  organic  substances 
should  be  placed  in  it  as  soon  as  possible  after  removal  from  the  body. 
Decomposition  to  some  extent  cannot  usually  be  prevented,  for  antiseptic 
chemical  compounds  must  not  be  added  lest  they  should  confuse  the 
analysis.  It  is  true  that  decomposition  may  produce  bodies  not  in  the 
original  stomach,  but  it  is  within  a  skilled  analyst’s  power  to  make 
allowance  for  these  without  confusion.  If  the  mouth  of  the  vessel  be 
too  wide  for  a  stopper,  it  must  be  properly  closed  with  some  airtight 
material  Paper  only  should  not  be  used  :  the  appearances  after  death 
"  viscera  of  an  infant,  suspected  to  have  died  from  poison  have 
been  entirely  destroyed  by  drying  from  the  evaporation  which  ook 
place  through  the  layers  of  paper  with  which  the  vessel  in  which  they 
lere  contained  was  covered.  The  practitioner  should  bear  in  mind  that 
all  these  matters  are  likely  to  come  out  in  evidence  ;  and  whatever  is 

S' z1 » .» ..... 

be  Scrupulously  examined.  Some  kinds  of  calico  are  dressed  wi 
be  scrupuiou y  and  many  kinds  of  wrapping  paper  as  well 

waTl-pTpers  are  strongly  impregnated  with  this  poison.  The  following 
account  shows  that  this  is  not.  an  unnecessary  caution. 

r  A  pathologist  was  engaged  in  examining the  ^  "d 

the  cause  of  death.  The  o^Xa  vtw  £  malnng  an  analysis  of  its  contents, 
itself,  he  removed  the  sto, na«*  with  a  v.ewto m  he  wrapped  it  in 

He  was  suddenly  called  away  »  ‘  ’  ,  .  placed  it  on  the  uncoloured  side,  and 

a  piece  of  paper  (used  for  P®P®  Jawing  day.  When  he  analysed  the  contents, 
locked  it  in  a  cupboard  until  the  f  >11  ,  g  Jntity  of  arsenic.  As  the  symptoms 
he  found  a  trace  of  morphine  with  a  la  g  of  poisoning  with  arsenic,  and  there 

Hom“iieh  the  child  had -W*  body,  he  came  to  the 

were  no  appearances  of  the  acti  '  "  cause  to  account  for  its  presence. 

Ce—dt  portion* ctfthe  wall-paper  in  which  the  stomach  had  been  wrapped. 
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and  then  found  that  that  part  of  Zt tataf  Wt  to 

~ d  ^  —  tZ'r  ttoS  contents1  had  inched  a  port.on 

of  the  poison  during  the  night. 

£~tBh  ferss  tt,  :r— 

"TTher«sults  of  an  analysis,  in  the  shape  of  sublimates  or  precipitates, 
-houlcl  be  preserved  as  evidence,  distinctly  labelled  in  small  glass  tubes, 
hermetic] lfy ^sealed .  They  can  then,  if  asked  for,  be  produced  for 
examination  at  the  inquest  or  trial. 

3.  When  did  you  analyse  it,  and  where  ?  These  questions  obviously 
tend  to  criticise  the  circumstances  in  which  the  analyst  kept  any  materia 
entrusted  to  his  care.  They  raise  the  possibility  that  delay  might  have 
afforded  opportunity  for  fraud,  mischief,  or  decomposition,  or  that  the 
equipment  available  was  not  adequate  for  a  proper  analysis. 

4.  Did  you  analyse  it  alone,  or  were  you  assisted  ?  If  so,  by  whom 
and  to  what  extent  ?  These  questions  obviously  are  directed  at  the  com¬ 
petency  of  the  analyst  and  his  assistants.  They  also  may  raise  a  suspicion 
of  the'  bond  fides  of  the  assistants  and  the  opportunities  any  of  them 
may  have  had  for  interference  by  carelessness  or  accident. 

5.  What  Tests  did  you  employ  ?  In  a  written  report  these  need  not 
be  minutely  described  :  a  general  outline  of  the  analysis  will  suffice  , 
but  in  court  defending  counsel  may  cross-examine  an  analyst  very  closely 
on  the  tests  he  employed.  As  corroborative  tests  applied  to  compara¬ 
tively  pure  substances,  every  analyst  will  have  several  to  which  he  may 
attach  special  importance  or  with  which  he  may  be  peculiarly  familiar, 
but  there  are  certain  general  or  preliminary  procedures  which  are  prac¬ 
tically  universally  adopted  when  gross  masses  of  animal  remains  [viscera 
and  (or)  their  contents]  are  presented  to  an  analyst  that  he  may  determine 
the  presence  in  them  of  poison. 


GENERAL  METHODS  FOR  THE  SEPARATION  OF  POISONS 

A  search  for  a  completely  unknown  poisonous  substance  is  an 
extremely  laborious  process,  and,  if  it  were  carried  out  in  every  case, 
would  involve  an  enormous  waste  of  time  and  material.  Wherever 
possible  the  analyst  should  either  be  directed  to  search  for  specified 
substances  or  groups  of  substances,  or  should  be  given  all  the  available 
information,  so  that  he  can,  by  proper  use  of  it,  direct  his  efforts  into  the 
most  profitable  channels.  Notwithstanding  such  assistance,  however, 
it  is  the  duty  of  the  analyst  so  to  use  his  material  and  so  to  order  his  work, 
that  if  one  line  of  enquiry  should  yield  negative  results,  he  still  has  the 
means  of  pursuing  others. 

For  the  purposes  of  chemical  analysis,  poisons  may  be  classified 
according  to  the  methods  used  for  their  separation  from  the  tissues 
although  the  classes  are  not  mutually  exclusive.  Such  a  classification 
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does  not  coincide  either  with  the  pharmacological  classification  (p.  230) 
or  the  compromise  classification  given  on  p.  289.  It  is  convenient 
to  distinguish  four  main  groups  as  follows  : — 

1.  Substances  separable  by  distillation  or  steam  distillation  (i.e., 
volatile  poisons)  :  a  group  which  includes  alcohols,  phenols,  aldehydes! 
some  acids,  hydrocarbons  and  their  halogen  derivatives,  phosphorus, 
essential  oils,  etc. 

2.  Organic  poisons  soluble  in  alcohol  :  a  group  divisible  into  two 
sub-groups,  one  including  those  non-basic  substances  such  as  glycosides, 
barbiturates,  etc.,  which  are  generally  extractable  from  aqueous  acid 
solution  by  chloroform  or  other  immiscible  organic  solvents,  and  the 
other  including  bases  (alkaloids)  which  are  similarly  extractable  from 
alkaline  aqueous  solutions.  [These  sub-groups  overlap  ;  some  substances 
can  be  extracted  from  either  acid  or  alkaline  solution  though  not,  as  a 
rule,  with  equal  ease]. 

3.  Toxic  metals  :  a  group  within  which  may  be  distinguished  a  sub¬ 
group  often  termed  “  heavy  metals,”  and  consisting  of  those  which  are 
deposited  on  copper  foil  when  their  salts  are  boiled  with  hydrochloric 
acid  with  copper  foil  suspended  in  the  solution. 

4.  Substances  requiring  special  methods  of  extraction,  identifiable 
only  by  derivatives  or  by  their  effects,  and  substances  not  identifiable 
by  any  existing  methods.  This  group  includes  various  gaseous  poisons 
like  carbon  monoxide,  toxic  proteins  like  ricin,  vegetable  products  of 
unknown  constitution,  and  so  on. 

Ideally,  a  general  method  of  separation  would  allow  a  complete  search 
to  be  made,  one  group  being  separated  or  eliminated  in  such  a  way  as 
to  leave  it  possible  to  examine  the  residual  material  for  the  remaining 
groups,  and  so  on.  Fortunately,  given  proper  co-operation  between 
the  analyst  and  the  medical- jurist,  or  other  person  who  has  furnished 
the  samples  for  analysis  and  the  relative  information,  such  a  complete 
search  is  rarely  necessary.  Even  when  it  is,  if  sufficient  material  is 
available,  it  is  usually  possible  and  is  certainly  more  convenient  to 
examine  different  parts  of  the  material  for  different  groups.  In  the 
extreme  case,  however,  it  would  be  possible  first  to  examine  for  volatile 
poisons,  than  to  use  the  non-volatile  residue  for  the  extraction  of  the 
alcohol-soluble  organic  poisons  (with  the  reservation  that  a  few  unstable 
poisons  might  be  destroyed  by  the  previous  heating)  and  finally  in  the 
alcohol-insoluble  matter,  to  search  for  toxic  metals.  Substances  in 
group  4  capable  of  being  identified  would,  even  then,  need  to  be  sought 
for  in  separate  samples  of  the  material. 


Volatile  Poisons 

Since  the  material  to  be  examined— viscera,  excreta,  etc.,  contains 
a  good  deal  of  water,  there  is  no  convenient  method  of  separating  the 
strictly  volatile  substances  from  those  which  are  only  volatile  in  steam, 
and  it  is  therefore,  convenient  to  use  a  stea m -distil  ation  apparatus 
at  once  All  apparatus,  as  indeed  in  all  toxicological  analysis,  must 
of  course  be  scrupulously  clean,  and  the  final  cleansing  should  be  done 
bv  the  analyst  himself  as  the  responsible  person  ;  new  apparatus  shou 
be  cleaned  just  a,  carefully  as  that  which  has  been  used  on  prev.ous 
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occasions.  The  flask  should  be  of  the  short-necked  or  bolt-head  type, 
the  condenser  of  the  straight,  Liebig  type,  the  tube  from  the  condenser 
should  dip  well  into  the  receiver  which  should  be  immersed  in  ice,  ant 
should  have  its  neck  loosely  plugged  with  cotton-wool  or  glass-woo  . 
It  is  convenient  to  make  the  distillation  in  two  stages— first  with  the 
material  (which  in  the  case  of  solid  viscera,  etc.,  will  have  been  chopped 
into  small  pieces  or  minced)  as  received,  and  later  after  acidification 
with  dilute  sulphuric  or  tartaric  acid  ;  in  this  way  it  may  be  possible  to 
distinguish  whether  a  toxic  volatile  acid  has  been  present  as  such  or  as 


a  non-volatile  salt. 

Tests  for  the  various  substances  which  may  be  present  will  be  found 
in  later  sections  of  this  book,  but  it  should  be  borne  in  mind  that,  as  has 
already  been  mentioned,  the  classification  given  at  the  beginning  of  this 
section  does  not  provide  a  clear-cut  division  into  mutually  exclusive 
groups.  Thus  a  few  alkaloids  (e.g.,  nicotine),  are  steam  volatile,  and  so 
are  some  metallic  compounds  (e.g.,  some  derivatives  of  arsenic,  mercury, 
zinc,  etc.). 


Organic  Poisons  Soluble  in  Alcohol 

The  method  preferred  by  most  toxicological  analysts  is  that  originally 
devised  by  Stas,  modified  by  Otto,  and  many  later  chemists  to  obtain 
more  complete  extraction  and  better  fractionation  usually  known  as 
the  Stas — Otto  jirocess.  Recently,  attempts  have  been  made  to  elaborate 
simpler  and  surer  methods,  but  as  yet  insufficient  work  has  been  done 
to  demonstrate  the  general  validity  of  these,  although  some  success  has 
been  achieved  in  special  cases  ;  they  will  be  noticed  later,  but  the  Stas — 
Otto  method,  in  view  of  its  general  use  and,  indeed,  its  general  utility, 
must  remain  the  safest  general  procedure,  and  must  therefore  be 
described  first. 

The  Stas — Otto  process  depends  upon  the  facts  :  (1)  that  whereas, 
almost  without  exception,  the  organic  poisons  are  reasonably  soluble 
both  in  very  dilute  aqueous  acid  and  in  warm  ethyl  alcohol,  the  protein 
and  most  of  the  fat  in  animal' tissues  is  insoluble  in  alcohol  ;  (2)  the  organic 
poisons  can  be  extracted  from  aqueous  solution  or  suspension  by  various 
solvents  which  are  immiscible  with  water,  the  neutral  or  acidic  poisons 

being  extracted  from  acid  aqueous  solution,  the  basic  poisons  from 
alkaline. 


The  First  Extraction  with  Alcohol.  The  material  to  be  examined  may 
consist-  of : —  J 

(a)  Liquid  or  semi-liquid  discharges,  such  as  urine,  stomach-wash 
vomited  matter  or  fseces,  or  ( b )  viscera. 

Liquids  should  first  be  evaporated  almost  to  dryness  at  a  low  tem¬ 
perature,  and  the  resulting  residues  treated  in  the  same  way  as  solid 


l  he  viscera  to  be  examined  are  finely  divided  by  cutting  or  mincimr 

flas|-""XTt'VVlth  a  j,°Ut  twi?  the;r  w«ight  of  alcohol  in  a  large  Erlenmeyer 
r  •,  14  18  ymet.mee  advised  to  use  alcohol  diluted  with  about  half 

,mn  .  6  °f.water;  as  Pure  alcohol,  or  rectified  spirit,  tends  to  form  a 

completely811  With  ^  Wh*?h  H  “  difficult  extract  the  alkaloids 
added  dr  ii  A  m  the  m,xmg.  however  (the  alcohol  should  be 

an d 7h e  »  W  y" 1 1  h  eons tan t  stirring  or  shaking)  this  danger  can  be  avoided 
and  the  use  of  rectified  spirit  at  this  stage  undoubtedly  shortens  the  p,W 
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A  small  quantity  of  a  weak  organic  acid,  tartaric,  citric,  or  acetic, 
is  added,  so  that  the  liquid,  after  shaking,  reddens  litmus  paper.  Mineral 
acids  should  not  be  used,  as  they  tend  to  bring  into  solution  large  amounts 
of  material  which  render  the  subsequent  processes  more  difficult  and 
laborious,  and  may,  besides,  destroy  some  of  the  less  stable  substances. 
The  neck  of  the  flask  is  loosely  plugged  with  pure  cotton  wool  or  (better) 
fitted  with  a  long  tube  to  act  as  a  reflux  condenser,  a  thermometer  is 
placed  with  its  bulb  in  the  liquid,  and  the  mass  is  warmed  on  the  water 
bath.  The  less  stable  alkaloids,  such  as  atropine  and  aconitine,  are 
liable  to  be  hydrolysed  either  by  a  too  strongly  acid  solution  or  by  too 
high  a  temperature,  and  if  there  is  reason  to  suspect  the  presence  of  these 
alkaloids  the  temperature  should  not  be  allowed  to  rise  above  35°  C. 

Otherwise,  it  is  recommended  to  raise  the  temperature  to  50°  C.  for 
about  an  hour,  then  allow  the  mixture  to  cool  for  a  few  hours,  and  filter 
off  the  liquid  through  a  double  piece  of  muslin.  The  filtration  should 
be  carried  out  with  the  aid  of  gentle  suction,  using  a  Buchner  funnel 
and  flask,  so  that  the  residue  can  be  thoroughly  pressed.  The  pressed 
residue  is  again  extracted  with  warm  alcohol,  the  mixture  being  thoroughly 
shaken  or  stirred  to  loosen  the  caked  material  and,  by  giving  an  even 
suspension,  to  ensure  proper  extraction.  It  is  often  a  help  to  re-mince 
the  material  before  extraction.  The  mixture  is  strained  and  pressed  when 
cold.  This  process  is  repeated  a  third  time,  the  collected  filtrates  are 
allowed  to  stand  a  few  hours  and  are  then  filtered  with  gentle  suction. 
Strong  suction  should  on  no  account  be  used  as  it  causes  the  pores  of 
the  filter  paper  to  become  choked  and  so  slow  down  or  even  stop  the 
filtration.  Reasonably  rapid  filtration  can  be  obtained  without  suction 
by  the  use  of  a  coarse,  fluted  paper.  The  clear  filtrate  is  then  evaporated 


to  dryness. 

«/ 

Evaporation.  At  this  stage  also  the  danger  of  hydrolysis  must  be 
borne  in  mind,  and  the  temperature  must  be  kept  low.  The  most  rapid 
means  of  removing  the  alcohol  and  water  is  by  distillation  under  reduced 
pressure.  With  an  efficient  water-pump  this  can  be  accomplished  with¬ 
out  the  temperature  rising  above  40-45°  C.  On  no  account,  unless  it  is 
certain  that  only  the  more  stable  alkaloids  are  present,  should  it  be 
allowed  above  60°  C.  Distillation  in  vacuo  may,  with  extracts  from 
very  fatty  material,  be  difficult  because  of  the  tendency  of  the  liquid 
to  froth. '  This  tendency  can  be  overcome  by  addition  of  a  few  drops 
of  octyl  alcohol,  provided  this  substance  is  itself  removed  at  the.  end  ot 
the  distillation— if  necessary  by  passing  a  current  of  air  through  the 
flask.  A  simpler  but  slower  plan  is  to  place  the  alcoholic  solution  in  a 
shallow  porcelain  dish  and  allow  a  current  of  heated  air  to  play  on 
surface.  The  evaporation  is  continued  until  the  residue  forms  a 

syrup  or  paste. 

Precipitation  of  Proteins  and  Fats.  It  is  required  to  dissolve  <>■ 
salts  of  the  alkaloids  or  other  poisons  in  alcohol  and  to  <=aus®  '  care 

and  albuminoid  impurities  to  separate  in  a  granular  forrm 
is  necessary  at  this  stage,  otherwise  very  undesirable  sticky  mass  ^ 

be  formed  A  small  quantity  of  warm  absolute  alcohol  should  p 
on  toThe  surface  of  the  residue,  and  the  vessel  gently  rotated  unt the 
XohoUs  turbid.  This  liquid  is 

jar,  and  the  operation  is  repeated  with  further  quantities  ot 
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up  If  the  residue  is  large  a  considerable  quantity  of  absolute  alcohol 
may  be  necessary  to  effect  the  separation  of  the  impunties.  J 

containing  the  material  is  closed  with  a  stopper  and  allowed  to  stand, 
with  occasional  shaking,  for  twenty-four  hours  after  wb‘ch  it  ‘S  filtered 
with  suction  and  the  residue  washed  on  the  filter  with  abs°lnt®  a  •  ,  ' 

This  filtrate  is  evaporated  to  dryness  as  before,  and  if  the  residue 
should  be  unduly  large  or  obviously  contain  large  amounts  of  tat, ,  t  ie 
process  of  taking  up  in  absolute  alcohol  ought  to  be  repeated  It  is 
in  fact,  advisable  to  continue  the  process  of  extraction  with  a  esolute 
alcohol  until  an  extract  has  been  obtained  whose  residue  after  evapora¬ 
tion  yields  no  appreciable  precipitate  on  addition  of  an  equal  \  olume  of 
alcohol.  Care  should  be  taken,  however,  by  evaporating  as  completely 
as  possible  at  each  stage,  to  minimise  the  number  of  extractions  necessary 
to  produce  this  result.  Every  successive  extraction  causes  some  loss 
of  material,  and  the  quantities  of  poison  present  are  usually  so  small 
that  loss  can  ill  be  afforded.  In  obstinate  cases  where  large  residues 
remain  on  evaporation,  it  may  be  advisable  to  add  a  further  quantity 
of  organic  acid  to  the  alcohol  to  assist  the  precipitation  before  putting 
the  jar  and  its  contents  to  stand.  But  this  should  be  avoided  if  the  pres¬ 
ence  of  the  more  unstable  alkaloids  is  suspected. 

Alternative  Method  of  removing  Fatty  Impurities.  The  residue  ob¬ 
tained  by  evaporating  the  first  alcoholic  extract  is  taken  up  in  acidified 
water  and  allowed  to  stand  in  a  tall  vessel  overnight  in  an  ice  chest. 
The  aqueous  liquid  is  then  separated,  evaporated  to  dryness,  and  the 
residue  is  taken  up  in  absolute  alcohol  as  previously  described. 

When  the  quantity  of  fatty  and  albuminoid  matters  has  been  thus 
reduced  as  far  as  possible,  the  residue  is  stirred  with  a  little  warm  water, 
a  few  drops  of  dilute  sulphuric  acid  are  added,  and  the  mixture  is  trans¬ 
ferred  to  a  filter.  After  filtration  the  residue  is  washed  with  water  and 
the  washings  are  added  to  the  filtrate. 

This  filtrate  now  contains  salts  of  any  alkaloids  present,  together 
with  traces  of  impurities  not  yet  removed. 

The  Shaking-out  Process.  The  salts  of  the  more  strongly  basic 
substances  remain  in  aqueous  solution  in  presence  of  acid  on  shaking 
the  latter  with  an  immiscible  solvent,  such  as  chloroform  or  ether,  but 
some  of  the  less  strongly  basic  substances  together  with  neutral  and  acidic 
matter  will  be  extracted  by  the  added  solvent.  Various  organic  solvents 
have  been  recommended  for  dissolving  out  the  residual  impurities  to¬ 
gether  with  the  non-basic  or  weakly  basic  matter,  but  chloroform  is  in 
general  to  be  preferred  to  any  of  them.  Although  many  workers  prefer 
chloroform,  there  are  advantages  in  using  ether  for  this  first  extraction 
from  acid  aqueous  solution,  since  it  removes  less  of  the  weakly  basic 
alkaloids.  On  the  other  hand,  ether  is  not  a  good  solvent  for  many 
glycosides,  and  if  only  one  solvent  is  to  be  used,  chloroform  should 
probably  be  the  choice.  Much  will  depend  on  the  particular  substance 
of  ybstences  which  is  being  sought,  but  if  the  analysis  is  a 

nossfidlT8  V'’  lfthere;s  no  guidance,  and  a  complete  search  for  all 
possible  organic  poisons  is  being  attempted)  there  is  much  to  be  said 

for  a  fractional  extraction  by  a  series  of  solvents.  If  this  method  is  to 
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be  used,  the  acid  aqueous  solution  is  extracted  first  with  petroleum  ether 
(which  removes  essential  oils),  ether  (which  takes  out  hypnotics  and 
soporifics— barbiturates,  other  ureides,  sulphonal,  etc.),  and  chloro¬ 
form  (which  dissolves  glycuronides  and  weakly  basic  alkaloids  such 
as  ergot  as  well  as  one  or  two  alkaloid  salts  such  as  those  of  heroin)  ; 
with  each  solvent  three  or  four  extractions  should  be  made.  The  method 
of  extraction  is  as  follows  : 

The  acid  aqueous  solution  is  poured  into  a  separating  funnel,  and 
about  one-third  of  its  volume  of  the  immiscible  solvent  is  added.  There 
is  a  danger  of  forming  a  stable  emulsion  on  shaking  the  two  liquids 
together  and,  therefore,  the  shaking  with  the  first  quantity  of  solvent 
should  be  cautious.  It  is  true  that  by  using  organic  acid  in  the  pre¬ 
liminary  extraction  and  bv  thorough  removal  of  fat  and  protein  in  the 
intermediate  stages,  this  danger  is  small.  Nevertheless  it  exists,  and 
care  must  be  exercised  accordingly.  If  an  emulsion  should  be  formed 
in  spite  of  careful  shaking  it  may  be  broken  by  (a)  rotating  the  funnel 
briskly,  ( b )  stirring  with  a  glass  rod,  (c)  adding  more  solvent,  or  (d)  cen¬ 
trifuging.  When  the  two  liquids  are  completely  separated,  the  lower 
layer  is  gently  run  off,  and  a  second  quantity  of  solvent  is  added.  The 
process  of  shaking  and  separating  is  repeated  with  this  and  a  third 
quantity  of  solvent. 

If,  as  sometimes  happens,  semi-solid  matter  separates  in  the  aqueous 
la3rer  during  this  process,  it  is  advisable  to  remove  this  by  filtration  be¬ 
fore  proceeding  to  the  next  stage.  In  any  case,  the  ether  or  chloroform 
extracts  should  be  shaken  with  a  little  water,  in  a  separating  funnel, 
and  the  wrashings  returned  to  the  main  aqueous  solution. 

The  mixed  chloroform  extracts  from  the  acid  liquid  may  contain 
various  substances,  such  as  glucosides,  weakly  basic  alkaloids,  picro- 
toxin,  sulphonal,  veronal,  etc.  (partially  separated,  however,  if  frac- 
ticonal  extraction  has  been  done),  whereas  alkaloids  in  general  remain 
in  the  aqueous  portion. 

A  weak  alkali,  such  as  sodium  bicarbonate  or  ammonia,  is  added 
to  the  aqueous  liquid  until  the  latter  is  distinctly  alkaline  to  litmus, 
and  the  free  alkaloid  may  now  be  extracted  by  shaking  with  a  suitable 
solvent.  Chloroform  is  the  most  generally  useful  solvent,  but  either  hot 
amyl  alcohol  or  a  mixture  of  ether  and  ethyl  acetate  (in  equal  parts)  is 
most  suitable  for  morphine,  which  is  only  very  slightly  soluble  in  chloro¬ 


form. 


precipnaung  icagt.*™. 

If  these  indicate  the  presence  of  an  alkaloid,  the  resic  ue  s  1011 1 
purified  before  proceeding  to  further  tests. 


269 


C II  EM  IGA  L  ANAL  Y  SI  S 


shaking-out  processes  witn  immisci me  vui**™*,  , 

solution  is  extracted  three  times  with  chloroform,  and  after  mak 
alkaline  the  liquid  is  extracted  three  times  with  the  chosen  solve 
This  final  alkaline  extract  is  then  evaporated  at  a  low  temperature. 


1I11S  II Hit  1  aiB-ttimo  —  -  j-  _  .  *  ...  r 

Since  it  is  useless  to  perform  the  specific  tests  for  the  recognition  ot 
alkaloids  unless  the  residue  is  in  a  state  closely  approaching  purity, 
it  may  be  necessary  to  repeat  this  process  of  purification.  In  any  event 
the  residue  should  be  again  tested  with  the  general  precipitating  re¬ 
agents.  It  frequently  happens  that  the  precipitates  obtained  by  the 
action  of  these  reagents  on  the  crude  extract  are  due  to  non-alkaloidal 
impurities  {c.g.,  protein),  and  in  such  cases  the  general  tests  on  the 
purified  extract  will  give  negative  results. 

In  the  special  case  of  strychnine  a  more  drastic  and  efficient  method 
of  purification  is  available,  since  this  alkaloid  is  a  remarkably  stable 
compound.  The  crude  residue  may  be  covered  with  strong  sulphuric 
acid  and  heated  on  a  boiling-water  bath  for  two  hours  or  more,  so  as  to 
char  or  otherwise  decompose  the  impurities  present.  The  charred  mass 
is  extracted  with  water  and  filtered.  After  making  the  filtrate  alkaline, 
the  alkaloid  may  be  re-extracted  with  chloroform. 

Purification  of  the  Non-Basic  Substances.  It  may  be  necessary  to 
examine  the  residue  obtained  by  the  evaporation  of  the  chloroform  ex¬ 
tract  from  the  acid  solution,  i.e.,  the  first  extract  made  with  an  immis¬ 
cible  solvent. 

The  purification  of  this  residue  presents  more  difficulty  than  that 
previously  described.  If  chloroform  extraction  alone  has  been  employed, 
the  combined  extracts  are  evaporated  to  dryness,  and,  the  residue  (which 
may  be  oily),  is  dissolved  in  hot  water  slightly  acidified  with  dilute 
sulphuric  acid.  This  solution  or  suspension  is  thoroughly  extracted 
with  petroleum  ether,  the  extract  being  evaporated  and  the  residue 
(if  any)  tested  for  the  presence  of  substances  with  vesicant  action.  The 
aqueous  residue  from  the  petroleum  ether  extraction  is  next  extracted 
with  ether  ;  the  extract  is  evaporated  and  the  residue,  if  any,  is  tested 
for  the  presence  of  hypnotics  and  soporifics  (barbiturates  and  other 
ureides,  sulphonal,  etc.).  The  aqueous  residue  is  submitted  to  a  third 
extraction,  this  time  with  chloroform  or  some  special  solvent  such  as 

amyl  alcohol  and  the  residue  from  the  evaporation  of  this  extract  is 
tested  for  glycosides. 


If  the  material  has  already  been  fractionated,  the  various  extracts 
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funnel  and  the  washings  added  to  the  main  bulk  of  the  aqueous  liquid 
before  adding  alkali. 

Considerable  doubt  has  been  expressed  as  to  the  possibility  of  making 
such  a  process  of  extraction  yield  even  approximately  quantitative  results’, 
since  the  separation  depends  on  the  supposed  insolubility  of  the  salts  of 
alkaloids  in  immiscible  solvents,  and  the  insolubility  is  never  absolute  ; 
or,  to  speak  more  strictly,  a  certain  degree  of  salt  hydrolysis  may  always 
be  expected  in  aqueous  solution,  and  the  base  must  dissolve  to  a  greater 
or  less  extent  in  the  immiscible  solvent,  even  in  the  presence  of  acids. 
The  possibility  of  the  adsorption  of  the  alkaloids  by  the  residues  of  the 
tissues  and  the  precipitated  proteins  remaining  on  the  filter  should  also 
be  borne  in  mind. 

The  following  are  some  of  the  substances  which  may  be  sought  for 
in  the  chloroform  extracts  from  the  acid  and  the  alkaline  aqueous  liquors 
respectively  : — • 

(а)  From  the  acid  liquor  :  Piperin,  picric  acid,  salicylic  acid,  ben¬ 
zoic  acid,  camphor,  ethereal  oils,  caffeine,  geissospermin,  cantharidine, 
elaterin,  colocynthin,  digitalin,  colchicin,  papaverin,  narcein,  hydrastin, 
acetanilide,  picrotoxin.  gelsemic  acid,  the  alkaloids  of  ergot. 

(б)  From  the  alkaline  solution  :  Practically  all  the  remaining  alka¬ 
loids.  Morphine  requires  a  special  solvent,  viz.,  hot  amyl  alcohol  or  a 
mixture  of  ethyl  acetate  and  ether. 


The  following  are  the  common  alkaloidal  reagents 

Picric  Acid  Solution.  A  cold  saturated  aqueous  solution  of  the  acid. 

Ph os pliomol ybd ic  Acid.  Sodium  phosphomolybdate  is  dissolved  in 
ten  times  its  weight  of  a  mixture  of  1  volume  of  strong  nitric  acid  (specific 
gravity  1-42)  with  9  volumes  of  water. 

Mayer’s  Reagent,  or  potassium  mercuric  iodide.  It  is  prepared  by 
dissolving  1-35  grammes  of  crystallised  mercuric  chloride  and  5  grammes 
of  potassium  iodide  separately  in  water,  mixing  the  solutions  so  obtained 


and  diluting  to  100  c.c. 

I odo -potassium  Iodide.  Prepared  by  dissolving  10  grammes  of 
potassium  iodide  in  about  50  c.c.  of  distilled  water,  adding  5  grammes  o 
iodine  and,  when  this  is  dissolved,  diluting  to  100  c.c.  with  distilled  water. 

Tannic  Acid.  A  5  per  cent,  aqueous  solution  of  tannin. 

For  the  precise  identification  of  the  substance  or  substances  extracted, 
it  is  necessary  to  apply  the  appropriate  tests  either  for  the  Particular 
compound  sought  or  according  to  some  systematic  scheme,  such  as  that 
given  by  Bamford.1 


Other  Processes 

Two  processes  for  the  extraction  of  non-volatile  organic  poisons, 
though  not  yet  sufficiently  used  to  be  accepted  as  of  universal  applica¬ 
bility  may  lie  described  as  showing  the  trend  of  research  and  as  being 


1  “  Poisons :  Their  Isolation  and  Identification .” 

2  1937,  October  23rd.,  793. 


Churchill,  1940. 
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obtained  ^  stan^for  half  an  hour^or  re.extraCted  with 

;i“e,  ss£"5»  tzz: 

aconitine  have  been  tested)  and  in  tests,  barbiturates  and  certain  glyco 
“de"  were  also  found  to  be  extracted.  From  the  filtrate  thepoisons 

absorbed  on  kaolin  which  has  previously  been  well used 
chloroform  and  ether,  and  then  re-dried,  10  g.  of  the  kaolin  bem  i  • 
for  the  extract  (usually  about  800  c.c.)  from  400  g.  of  material  and  half 
an  hour  or  longer  being  allowed  for  the  absorption  From  the  kaolin  t  e 
poison  is  extracted  by  a  suitable  organic  solvent,  without  neutralisation  tor 
the  non-basic  substances  and  after  treatment  with  alkali  for  the  bases. 
The  wet  kaolin  may  be  shaken  with  hot  chloroform  and  the  chloroform 
filtered  off  and  separated  from  the  small  amount  of  water  which  comes 
with  it  :  this  process  is  then  repeated  after  the  kaolin  has  been  suspended 
in  dilute  sodium  carbonate  solution.  Alternatively,  the  kaolin  may  be 
ground  with  anhydrous  sulphate  and  the  dry  powder  so  obtained  extracted 
in  a  Soxhlet  apparatus  (for  non-basic  poisons)  or  similarly  treated  after 
being  made  alkaline  with  sodium  carbonate  (tor  alkaloids). 

Daubney  and  Nickolls1  dislike  trichloracetic  acid  which,  unless  carefully 
used,  gives  a  protein  precipitate  difficult  to  filter,  and  considered  absorb¬ 
ents  to  be  insufficiently  effective.  They  freeze  the  material,  mince  it  while 
still  frozen,  mix  to  a  thin  paste  with  dilute  acetic  acid,  and  saturate  with 
ammonium  sulphate.  The  mixture  is  warmed  to  65°  C.  until  the  protein 
coagulates,  when  it  is  filtered  off  and  washed  with  warm  water.  The 
residue  is  re-extracted  by  maceration  with  1  per  cent,  acetic  acid,  and 
this  process  is  repeated  until  the  combined  filtrates  total  1,000  c.c.  from 
200  g.  of  material  or  1,500  c.c.  from  400  g.  The  combined  filtrates  are 
then  extracted  five  times  with  chloroform,  100  c.c.  for  each  extraction. 
The  alkaloid  is  re-extracted  from  the  chloroform  by  3  N.  sulphuric  acid 
(three  extractions)  and  water  (once)  and  these  mixed  extracts  are  in  their 
turn  made  alkaline  with  ammonia  and  extracted  five  times  with  chloro¬ 
form.  This  extract  is  evaporated  to  dryness  and  submitted  to  further 
purification  for  weighing  and  testing. 

Separation  of  inorganic  poisons 

In  effect,  the  inorganic  poisons  to  be  considered  in  this  section  consist 
of  derivatives  of  the  toxic  metals  or  metalloids — arsenic,  antimony,  bis¬ 
muth,  copper,  silver,  mercury,  lead,  barium,  chromium  (chromates  and 
bichromates)  manganese  (permanganates),  etc.  The  non-metallic  poisons 
like  phosphorus,  chlorine,  the  so-called  mineral  acids,  boric  acid,  etc., 
are  identifiable  by  special  means  and,  since  they  produce  such  definite 

effects,  do  not  need  to  be  included  in  a  search  for  more  or  less  obscure 
poisons. 

.  essential  part  of  any  toxicological  analysis  unguided  bv  definite 
instructions  is  the  Reinsch  test  which  affords  a  delicate  means  of  detecting 
those  metals  which,  from  acid  solutions  of  their  salts,  can  be  deposited 
on  metallic  copper— a  group  which  includes  arsenic,  antimony,  bismuth 
and  mercury.  The  technique  of  this  test  is  fully  described  in  the  section 
on  aisenic  (p.  4.10)  where  are  also  given  the  means  of  differentiating 

1  Analyst,  1937,  62,  851.  1938,  63,  560; 
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the  various  types  of  deposit  and  so  identifying  the  particular  metal 
r  esponsible.  A  positive  result  in  the  Reinsch  test  is  an  indication  for  the 
application  of  other  specific  confirmatory  tests  ;  a  negative  result,  how¬ 
ever,  does  not  mean  that  the  search  for  certain  minerals  can  be  abandoned 
but  only  that  still  more  sensitive  tests  must  be  employed  for,  delicate  as 
it  is  in  relation  to  some  other  tests,  the  Reinsch  test  is  crude  compared 
with,  (}.g.,  the  Marsh  or  the  Gutzeit  test  for  arsenic. 

In  any  case,  it  will  become  necessary,  sooner  or  later,  to  use  some 
process  which  will  destroy  the  organic  matter  present,  and  leave  the 
inorganic  constituents  of  the  material  intact  and  in  a  form  capable  of 
yielding  a  solution  to  which  the  various  tests  can  be  applied.  Two 
processes  are  available — the  wet  and  the  dry.  The  latter  consists  simply 
in  heating  the  material  in  a  platinum  or  silica  crucible  until  the  whole  of 
the  organic  matter  has  been  oxidised  and  the  residual  ash  can  be  dis¬ 
solved  in  nitric  acid.  Since  some  metallic  salts  are  volatile  at,  or  even 
below,  the  temperature  necessary  for  rapid  combustion  of  the  organic 
matter,  this  process  is  dangerous  if  the  identity  of  the  possible  poison  is 
unknown  ;  and  even  when  it  is  employable,  the  heating  should  be  done 
at  as  low  a  temperature  as  possible. 

The  wet  process  consists  essentially  in  heating  the  material  with  a 
solution  containing  a  powerful  acid-oxidising  agent,  thereby  oxidising 
the  organic  matter  without  the  necessity  of  using  very  high  temperatures, 
and  leaving  the  inorganic  matter  in  the  form  of  a  solut  ion  of  salts.  Various 
mixtures  have  been  employed  for  this  purpose — hydrochloric  acid  with 
potassium  chlorate  or  perchlorate,  a  mixture  of  concentrated  sulphuric 
and  nitric  acids,  dilute  acid  and  “  100  vol.”  hydrogen  peroxide,  etc.  Of 
the  agents  named,  the  second  offers  many  advantages  for  general  use. 
Whichever  is  used,  however,  the  method  is  much  the  same,  the  material 
is  mixed  with  the  less  active  agent  (hydrochloric  or  sulphuric  acid)  and 
to  the  heated  mixture  the  more  active  agent  is  added  a  little  at  a  time, 


the  heating  being  continued  gently  after  each  addition  until  the  reaction 
is  finished,  and  being  so  controlled  as  to  avoid  too  violent  an  action.  The 
process  is  continued  until  the  solution  which,  intermediately,  will  be 
brown  or  black,  becomes  colourless  or  pale  and  does  not  darken  when 
heated  with  a  little  more  of  the  oxidising  agent.  Finally,  the  solution  is 
boiled  to  remove  excess  of  the  oxidising  agent  or  its  decomposition 
products.  Metals  like  arsenic  which  form  two  series  of  salts  will,  by  this 
process,  be  converted  to  a  salt  of  the  higher  series,  and  since,  in  the  case 
of  arsenic  and  antimony,  it  is  only  salts  of  the  lower  series  which  respond 
to  the  usual  tests,  it  is  necessary,  before  applying  these  tests,  to  treat  the 
solution  with  a  suitable  reducing  agent  (e.g.,  sodium  or  potassium  meta¬ 
bisulphite)  which  will  give  a  soluble  salt  of  the  lower  series. 

The  Dry  Process,  as  stated,  consists  in  burning  the  material  in  a 
platinum  or  silica  dish  at  as  low  a  temperature  as  will  serve  the  purpose. 
The  resulting  ash  is  extracted  with  strong  nitric  acid  and  filtered.  J  He 
metal  is  thus  obtained  in  solution  as  a  nitrate,  and  can  be  tested  tor  by 
the  ordinary  methods  ( vide  caution  under  “  Tests  for  Lead  ). 

Having  thus  considered  in  some  detail  the  various  methods  or  t\pe> 
of  test  which  the  analyst  may  employ,  it  is  necessary  to  continue  a 
consideration  of  those  further  questions  which  he  may  be  asked  in  court 
even  after  lie  lias  established  that  a  poison  or  noxious  agent 


detected  by  his  analysis. 
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8  If  Poison  was  found,  was  it  pure  or  mixed  ?  This  question  may  be 
put  to  confuse  an  expert  witness  or  to  see  what  his  chemical  knowledge 
mav  be  in  regard  to  the  chemical  relationships  of  any  poison  It  may 
have  reference  also  to  the  presence  of  soot  or  other  colouring  matter  show- 
ing  the  commercial  source  of  the  poison. 

7.  What  was  the  Strength  or  Percentage  of  Poison  found  and  also  the 
Absolute  Quantity  ?  These  are  obviously  important  questions  with 
reference  to  the  dose  required  of  the  poison  either  to  kill,  to  be  a  noxious 
thing,”  or  to  annov.  It  may  also  have  an  effect  on  motive. 

Again,  the  importance  of  the  answer  would  be  very  much  affected  by 
the  locality  where  it  was  found,  e.g.,  in  a  vomit,  in  an  external  article, 
or  in  an  organ  such  as  liver  or  brain. 


8.  What  is  the  Dose  necessary  to  kill  ?  Ab  initio  this  is  a  matter  of 
speculation  and  experiment  on  animals,  but  later  becomes  a  question  of 
record  from  previous  cases.  We  have  already  (pp.  230  et  seq.)  drawn 
attention  to  the  difficulties  of  dosage  as  a  matter  of  exact  scientific  proof. 
In  court  cases,  the  minimum  dose  known  to  have  been  swallowed  by  a 
person  who  died  as  the  result  of  the  dose,  is  accepted  as  the  minimum 
fatal  dose. 

9.  In  what  Organs  or  in  what  Material  did  you  find  it  ?  This  has  a 
strong  bearing  on  the  previous  two  questions.  If  the  poison  is  only  found 
in  the  contents  of  the  stomach,  and  none  in  the  solid  viscera,  and  is  not 
an  irritant,  grave  doubts  may  be  thrown  on  the  statement  that  it  was 
the  actual  cause  of  death.  Poison  found  in  a  viscus  (other  than  the 
stomach  or  intestine)  is  proof  of  absorption  ;  hence  the  importance  of 
keeping  the  contents  of  the  alimentary  canal  in  a  separate  receptacle 
from  that  in  which  portions  of  solid  viscera  are  kept.  Poison  similarly 
found  in  urine,  unless  added  from  malice,  also  affords  proof  of  absorption 
and  excretion.  If  it  were  also  found  in  the  food  or  medicine  preserved, 
but  which  had  not  been  swallowed,  this  would  be  very  strong  corroborative 
evidence. 


10.  If  it  was  not  a  Poison,  was  it  “  noxious  ?  It  is  in  answer  to  this 
question  that  attempts  at  the  definition  of  a  poison  are  so  frequently 
made.  (The  reader  is  referred  to  pp  218e£sc(7.) 


11.  Could  the  supposed  Poisonous  Substance  exist  naturally  or  be 
produced  within  the  Body  by  any  Process  of  Decomposition  ?  This  is  a 
veyv  important  question,  but  one  easily  answered  in  the  case  of  definite 
alkaloids,  such  as  morphine,  coniine,  atropine,  strychnine,  etc.  They 
could  not,  by  any  means  known  to  experience  or  science,  possibly  be 
manufactured  in  the  body  from  either  its  own  tissues  or  from  any  'food 
product  and  their  presence  is  incontestable  proof  of  administration, 
the  discoveries  by  Panum,  Bergmann  and  Schmiedeberg,  Otto  Selmi 
rieger  and  many  others  that  poisonous  products  could  be  extracted 

nhvdnwrldl!flUld\and  ‘Vi0"!  theS®  Products  resembled  chemically  and 
“*vfy  certain  well-known  alkaloids,  led  to  the  belief  that  they 
nnglit  play  a  part  m  certain  intoxications  from  decomposed  food  Selmi 
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lelatively  non-toxic,  only  a  few,  such  as  neurin,  muscarin,  mydalein 
approximating  in  toxicity  the  well-known  alkaloids.  These  “  cadaveric 
alkaloids  ”  are  not  isolated  by  the  Stas-Otto  process. 

Incidentally  it  is  certain  that  the  vast  majority  of  cases  of  “  ptomaine 
poisoning,  so  called,  are  due  to  highly  complex  poisons  produced  by  or 
present  in  the  bodies  of  certain  bacteria,  notably  of  the  Salmonella  group, 
and  have  nothing  to  do  with  ptomaines. 

\\  hen  metals  are  found  in  very  minute  quantities  it  again  becomes  a 
little  difficult  to  swear  that  they  could  not  have  found  their  way  in  as 
constituents  of  foodstuffs,  though  they  may  not  be  natural  constituents  of 
the  body.  Copper,  for  example,  is  now  regarded  as  being,  in  minute 
traces,  an  element  essential  to  life,  and  minute  traces  of  arsenic  can  be 
demonstrated  in  most  materials,  for  arsenic  is  exceedingly  widely  distri¬ 
buted  in  nature  ;  it  has  been  found  in  the  “  fur  ”  of  kettles  and  boilers, 
in  river  and  well  waters,  in  soil,  in  plants,  and  so  on.  Indeed,  one  of  the 
difficulties  in  arsenic  estimations  is  to  obtain  arsenic  free  reagents,  and  a 
second  is  to  make  proper  allowance  for  the  traces  normally  present  in 
animal  and  plant  tissues.  It  is,  in  fact,  very  dangerous  to  draw  serious 
conclusions  from  the  finding  of  minute  amounts  of  arsenic  in  viscera  unless 
there  is  also  good  physiological  or  pathological  evidence  of  arsenic  poison¬ 
ing.  Bamford1  considered  that  in  Egypt,  at  any  rate,  quantities  of 
arsenic  up  to  -02  mg.  per  100  g.  of  tissue  must  be  regarded  as  “  normal.1’ 
The  objection  is,  however,  more  theoretical  than  practical,  for  in  all  cases 
of  a  suspicious  character  the  toxic  metals  are  found  in  quantities  too  large 
to  be  accepted  as  arising  from  such  sources,  especially  when  the  symptoms 
are  taken  into  account. 


12.  Could  it  have  been  present  in  the  Reagents  employed  in  Analysis  ? 

This,  especially  as  regards  arsenic  and  lead,  is  a  very  proper  question  for 
defending  counsel  to  put  ",  the  well-known  fact  that  these  metals  are 
frequently  contained  in  commercial  chemicals  (especially  acids)  should 
put  an  analytical  chemist  on  his  guard,  and  nothing  but  gross  carelessness 
could  account  for  their  presence  in  reagents  used  for  such  delicate  work 
as  that  now  under  consideration. 


13.  Was  it  possibly  due  to  a  Preservative  employed  on  the  Body  ?  It 

is  this  question  which  makes  it  so  necessary  to  be  careful  about  saving 
portions  of  the  body  for  analysis  without  the  use  of  antiseptics.  Carbolic 
acid  corrosive  sublimate  and  other  mercurial  preparations,  chlorinated 
lime’  etc.,  may  all  very  easily  confuse  the  result,  anc\s® 
paper  used  for  wrapping  up  viscera  {vide  case  on  p.  -<>-).  It  the  jo.  v 
has  been  artificially  embalmed  or  definitely  injected  for  preservation, 

the  fact  will  be  obvious. 

There  are  few  reports  in  which  answers  to  many  of  these  'lucstio  . 
will  not  be  required  ;  and  unless  all  of  them  are  borne  mm, nd  by  the 
operator  at  the  time  an  analysis  is  undertaken,  those  which  are  omit  _ 
can  never  receive  an  answer,  however  important  to  the  ends  01  justice 

tha^^“K^uts  raised  in  the  foregoing  discussion 
on  poisontagTn  its  medico-legal  aspects,  the  report  of  a  case  that  occurred 
in  1903, 2  with  a  few  marginal  comments,  is  inserted. 

1  “  Poisons :  Their  Isolation  &  Identification."  Churchill,  1940,  pp.  89-92. 

2  ]{.  v.  Klosowski  or  Chapman. 
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Severino  Klosowski  (36),  alias  George  Chapman,  »  " 
for.  and  charged  on  the  coroner’s  inquisition  with,  the  wilful  mur 

of  Maud  Marsh.1  . 

For  the  defence  it  was  submitted  that  the  prosecution  were  not 
entitled  to  prove  the  deaths  of  any  other  women  at  previous  dates, 
and  which  were  alleged  to  have  been  brought  about  by  the  prisoner, 
and  he  was  separately  indicted  for  them.  Counsel  refenet 
U  v  Winslow2 3 4  and  R.  v.  Oddy,  before  the  Privy  Council  m  1893, 
and  R  v  Making  The  Solicitor-General  submitted  that  he  was 
entitled  to  open  the  facts  and  give  evidence  of  the  death  of  other 
women  with  whom  the  prisoner  had  lived,  and  submitted  that  the 
case  of  Winslow  had  been  overruled.  He  quoted  R.  v.  trill  and 
R.  v.  Flemington,5  and  also  the  case  of  Neil  Cream.  Mr.  Justice 
Grantham  ruled  that  the  evidence  was  clearly  admissible. 

As  the  prisoner  had  lived  under  at  least  two  names,  evidence 
of  identification  was  here  of  cardinal  necessity.  The  evidence 
not  only  identified  the  man,  but  proved  that  he  was  well  acquainted 
with  drugs,  which  was  a  point  of  importance. 

The  next  evidenee  was  the  purchase  by  the  prisoner  in  189/ 
of  an  ounce  of  tartar  emetic,  and  here  the  chemist  who  sold  it  had 
to  show  and  did  show  that  he  took  all  the  precautions  required 
under  the  Sale  of  Poisons  Act. 

Evidence  was  then  given  to  prove  an  alleged  marriage  of  the 
prisoner  to  the  victim,  and  also  that  in  July  1902,  the  victim  was 
in  hospital  with  similar  symptoms  to  those  of  which  she  died. 
[In  October  1902,  the  fatal  illness  began,  the  main  symptoms 
being  vomiting  and  abdominal  pain  and  excessive  thirst  ;  these 
recurred  whenever  she  took  drink  prepared  by  the  prisoner,  and  he 
prepared,  or  had  access  to,  all  her  food.] 

Dr.  Targett  gave  evidence  to  the  effect  that  her  illness  in  July 
was  attributed  to  peritonitis,  and  that  she  had  fever  (102°  F.),  and 
that  therefore  antimony  could  hardly  be  suspected  to  be  the  whole 
cause  of  her  illness  at  that  time,  even  if  other  circumstances  had 
suggested  it. 

Francis  Gaspard  Grapel  :  I  practise  at  West  Croydon,  and  have 
been  the  medical  attendant  to  the  Marsh  family  for  some  time. 
On  Tuesday,  October  21st,  Mr.  Marsh  called  on  me,  and  in  con¬ 
sequence  of  what  he  said  I  went  about  3  or  4  p.m.  to  the  “  Crown  ”  — 
I  saw  the  prisoner  and  told  him  that  I  was  a  medical  man  from 
Croydon,  and  had  come  to  see  Dr.  Stoker  in  consultation  about 
his  wife  —  he  said  there  was  a  doctor  already  in  attendance,  and 
something  about  fifty  others  — I  could  not  distinguish  exactly  what 
he  did  say  — I  asked  to  see  Mrs.  Marsh  —  I  sat  in  the  bar  and  then 
saw  Dr.  Stoker,  and  together  we  examined  the  deceased  — her  skin 
was  sallow,  jaundiced,  and  muddy  in  appearance,  her  tongue  coated, 
her  pulse  fairly  quick,  her  breathing  shallow  — she  was  in  a  semi- 
comatose  condition  — I  examined  her  stomach  — it  was  extremely 
tender  to  the  touch  —  when  I  touched  it  she  groaned  and  retched  — 
I  had  a  consultation  with  Dr.  Stoker  downstairs,  and  then  saw 
Mrs.  Marsh  before  lea\  ing  the  house  X  asked  for  and  was  shown 
some  of  the  vomit  — it  was  green  — Dr.  Stoker  and  I  were  of  the 
opinion  that  she  was  suffering  from  some  acute  irritant  poison, 
probabh  ptomaine  later  on  the  suspicion  crossed  my  mind  that 
it  was  not  ptomaine  poisoning,  but  repeated  do3as  of  arsenic  — I 
formed  that  opinion  before  there  was  a  post-mortem— after  I  heard 
of  her  death  I  sent  a  telegram  to  Dr.  Stoker. 

1  C.C.C.,  March  1903. 

2  8  Cox’s  Criminal  Cases. 

3  Appeal  Cases,  1894. 

4  18  Law  Journal,  Magistrates’  Cases,  p  G6 

5  15  Cox,  p.  403.  i 
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C  ross-examined  :  It  crossed  my  mind  that  it  was  arsenical 
poisoning  on  my  way  home- 1  did  not  go  back  and  tell  Dr.  Stoker 
or  send  him  any  communication  until  after  she  was  de^d-  bringing 
in  a  diagnosis  of  repeated  doses  of  arsenic  is  tantamount  to  accusing 
someone  of  murder,  and  I  had  no  proof  whatsoever -I  did  not 
believe  she  was  likely  to  die  then  — I  was  going  to  communicate 
with  Dr.  Stoker  next  day  — the  prisoner  sent  for  the  doctor  — he 
did  not  put  the  slightest  obstacle  in  my  way  of  seeing  the  deceased  — 
it  did  not  strike  me  that  he  seemed  anxious  —  I  did  not  question  him 
about  the  symptoms -lie  said  she  had  been  suffering  from  con¬ 
stipation— he  did  not  tell  me  how  she  had  been  treated — I  did  not 
say  more  to  him  than  I  could  help  — on  the  Wednesday  morning 
I  told  Mr.  Marsh  that  I  was  going  up  to  London  as  early  as  I  could 
on  that  day  to  see  Dr.  Stoker,  with  the  idea  of  having  the  excreta 
saved  and  examined  — I  did  not  examine  Mrs.  Marsh  — I  heard 
of  the  rabbit  — I  think  it  was  Mrs.  Marsh  who  told  me  that  her 
daughter  had  been  poisoned  by  a  rabbit,  and  also  the  servant  — 
I  afterwards  told  the  father  that  you  did  not  get  arsenic  in  a  rabbit — 
it  did  not  occur  to  me  to  investigate  the  story  of  the  rabbit  — I  did 
not  feel  justified  in  at  once  telling  the  father  what  my  suspicions 
were — even  a  doctor  must  have  time  to  think  about  a  case  before 
he  renders  himself  liable  to  anything  legal  — I  did  not  take  part 
in  the  post-mortem. 

James  Maurice  Stoker  :  I  practise  at  221,  New  Kent  Road. 
On  October  10th,  about  5  p.m.,  the  prisoner  called  at  my  surgery, 
which  is  about  half  a  mile  from  where  he  lives  — lie  said  he  wanted 
a  bottle  of  medicine  for  diarrhoea  and  vomiting  — he  led  me  to 
believe  it  was  for  his  wife  — he  said  she  had  been  at  Guy’s,  suffering 
from  the  same  thing  — he  said  she  was  not  his  wife,  but  she  passed 
as  such — I  gave  him  a  bottle  of  medicine  ;  it  was  catechu,  chalk, 
bismuth,  and  opiiun  — the  same  evening  about  10.30  I  went  to 
the  “  Crown  ”  —  I  found  the  deceased  in  bed  on  the  second  floor 
—  the  prisoner  went  into  the  room  with  me  — the  deceased  said 
she  was  suffering  from  diarrhoea  and  vomiting,  and  great  pain  in 
the  stomach  — I  examined  her  stomach  — there  was  great  pain  and 
tenderness  all  over  the  abdomen  — I  told  her  to  continue  taking 
the  medicine  I  had  sent,  and  said  she  was  to  have  no  solid  food, 
but  to  go  on  a  milk  diet  — I  ordered  her  soda-water  and  milk,  boiled 
milk,  brandy,  beef-tea,  and  ice  — I  ordered  the  ice  to  stop  the 
sickness  — she  did  not  complain  of  any  great  thirst  then  — I  went 
to  see  her  the  next  day— the  prisoner  again  went  into  the  room 
with  me  — she  was  no  better— the  prisoner  then  said  that  she  had 
been  treated  at  Guy’s,  but  they  did  not  quite  understand  what  was 
the  matter  with  her  there  —  the  deceased  told  me  that  they  had 
said  she  had  peritonitis  —  the  symptoms  she  complained  of  would 
be  consistent  with  peritonitis  —  I  saw  her  again  next  day  (Sunday) 
she  was  very  much  better  — I  changed  the  medicine  and  gave  her 
bismuth,  morphia,  and  ipecacuanha  ;  that  was  for  the  soothing 
of  the  stomach  — I  saw  her  again  on  the  13th  ;  she  was  then  as  bad 
as  ever  —  she  had  diarrhoea  and  vomiting  ;  I  saw  them  both  ;  they 
were  mixed  together  ;  it  was  an  ordinary  yellow-brown  mixture  — 
I  saw  her  again  on  the  14th  ;  she  was  no  better  about  the  lift  i 
day  I  noticed  she  had  spasms -they  came  on  with  great  pain  in  the 
stomach  ;  she  got  rigidity  of  the  muscles  of  the  leg  ;  they  passed 
off  in  about  half  a  minute  — they  did  not  synchronise  with  the 
sickness -they  came  on  independently -on  one  occasion  she  had 
two  in  about  five  minutes -I  could  not  then  form  an  opinion  as 
to  what  caused  them  — I  saw  her  again  on  the  15th  ;  she  was  no 
better  — I  asked  the  prisoner  if  she  was  having  the  milk  diet,  and 
he  led  me  to  believe  she  was  having  all  I  ordered -there  was  no 


one 
she  w 
all 


else  to  ask -I  was  not  there  when  anything  was  administered 
was  very  much  worse  on  the  15th  ;  and  on  that  day  I  stopped 
food  through  the  mouth  except  the  bismuth  powders  f  she 
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could  not  even  keep  the  medicine  down-1  ordered  her  to  be  fed 
by  injections  through  the  rectum-she  was  to  have  egg,  mllk’aild 
beef-tea  as  a  mixture -I  could  not  then  form  any  opinion  as  to 
what  she  was  suffering  from- 1  thought  the  symptoms  might  be 
those  of  gastro-enteritis,  which  is  inflammation  of  the  stomach 
and  bowels -at  that  time  1  had  not  the  slightest  suspicion  of  any 
foul  play  —  I  suggested  to  the  prisoner  that  she  should  be  taken 
to  the  hospital,  but  the  deceased  objected  and  began  to  cry  — 1  then 
suggested  a  nurse,  but  the  next  day,  finding  there  was  still  no  one 
there,  I  spoke  to  the  prisoner  about  it  — he  said  he  had  tried  to 
get  one,  and  that  she  would  come  on  the  following  day  — on  this 
ilav  1  found  that  the  deceased  could  not  retain  the  bismuth  powders 

—  they  were  to  allay  the  irritation  of  the  mucous  membranes  of 
the  stomach  —  I  stopped  them  and  advised  her  to  be  fed  cntnel\ 
with  the  injection  — I  got  beef-tea  suppositories  and  told  the  prisoner 
to  give  her  everything  iced  —  I  do  not  know  whether  up  to  that  time 
she  had  had  any  injections  — on  Friday  I  saw  the  nurse,  Toon,  for 
the  first  time  — I  gave  her  directions  about  the  food  and  injections  — 
I  did  not  know  if  she  knew  anything  about  giving  injections  — the 
prisoner  was  there  when  I  gave  Toon  the  instructions  —  I  thought 
Toon  was  carrying  out  my  directions— I  called  again  on  Saturday, 
the  18th— I  found  the  deceased  very  bad,  vomiting  and  diarrhoea  — 
I  saw  the  vomit ;  it  was  slimy  and  green  ;  the  green  would  be  due 
to  the  irritation  of  the  stomach  and  gut  — I  do  not  think  I  visited 
her  on  the  Sunday  ;  I  know  I  missed  one  day  — the  next  time  that 

1  saw  her  after  the  Saturday  I  foimd  her  much  weaker  and  with 
the  same  symptoms  — I  asked  the  nurse  about  the  injections  — she 
told  me  she  did  not  even  retain  these  — I  told  her  she  ought  to  reduce 
them  to  half  the  quantity  to  try  if  she  could  retain  any  liquid  — 
the  prisoner  was  there  when  I  said  that  — I  had  no  idea  that  it  was 
the  prisoner  who  was  giving  the  injections— I  was  sent  for  to  meet 
Dr.  Grapel  —  the  prisoner  was  not  present  —  the  deceased  was  very 
weak  and  semi -unconscious  —  I  had  some  conversation  with  Mrs. 
Marsh  on  the  landing  about  the  death  certificate  on  the  Monday 

—  I  called  on  the  Wednesday  about  3  p.m.  and  then  heard  that 
the  deceased  had  died  at  12.30  —  a  message  had  been  sent  to  me, 
but  I  did  not  receive  it,  as  I  was  out  visiting— when  I  saw  her  on 
the  Tuesday,  I  had  no  reason  to  anticipate  that  she  would  die 
so  soon  — on  the  Monday  she  was  about  as  bad  as  she  could  be, 
and  I  could  not  say  if  she  would  get  well— on  the  Wednesday  I 
asked  when  the  deceased  had  died  — I  was  told  —  I  then  went 
out  on  the  landing  and  had  a  conversation  with  the  prisoner 

—  I  said  I  should  like  a  “  P.M.”  as  I  could  not  account  for  the 
cause  of  her  dying— he  said,  “  What  use  is  it  ?  ”  — I  did  not  say 
anything  about  the  certificate  then  —  I  went  back  into  the  room 
with  him— Mrs.  Marsh  was  there  — I  told  her  that  I  wanted  a 

P.M.”  as  I  could  not  account  for  the  cause  of  death  — she  said 
"}  must  leave  it;  to  husband  ”  —  I  said  that  I  did  not  know 
what  was  the  cause  of  death,  and  I  might  be  asked  what  had 
caused  her  death -the  prisoner  said  that  she  had  died  from 
exhaustion— I  asked  what  caused  the  exhaustion— he  said 

Diarrhma  and  vomiting”- 1  asked  what  caused  the  diarrhoea 
and  vomiting,  and  lie  made  no  answer— I  said  I  could  not  give 
a  certificate  for  her-I  would  have  to  have  a  “  P.M.”  or  an  inquest 
-I  told  the  prisoner  I  only  wanted  a  private  post-mortem  just  to 
satisfy  myself  as  to  what  caused  the  diarrhoea  and  vomiting  - 
len  Sdld  1  sh°uld  have  to  make  arrangements  for  the  removal 
of  the  body  to  the  mortuary,  and  I  went  to  the  proper  authorities 
nd  the  mortuary  keeper -the  body  was  removed  early  the  following 

Ulth  Dr.  Cotter— I  examined  the  liver,  the  kidneys,  the  lanes 

2  ::  :™rth!yW?re  ^-I  examined  ^he  IntestiL 


and  the  stomach  externally  — I  could  not 


arrive  at  any  opinion 


Very  proper 
medical  pro¬ 
cedure  in 
suspicious 
cases. 


Evidence  of 
the  right  thing 
to  do  when 
suspicion  is 
aroused. 
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procedure  in 
a  suspicious 
post-mortem. 
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statement 
with 

Bodmer’s 
evidence 
p.  279. 

Correct  action 
when  sus¬ 
picion  made  a 
certainty,  or 
nearly  so. 


Evidence 
rebutting  sug¬ 
gestion  that 
poison  might 
have  been  in 
medicine. 


Cross- 

examination 
to  destroy 
witness’s  relia¬ 
bility,  but  he 
very  correctly 
assumed  no 
special  know¬ 
ledge.  Note 
how  he  was 
questioned  on 
his  knowledge 
of  drugs. 


as  to  t lie  cause  of  death  — I  did  not  see  anything  to  account  for  the 
symptoms  causing  death  — I  had  taken  two  glass  bottles  with  me 
when  I  went  to  make  the  examination— I  had  taken  pains  to  see 
that  they  were  chemically  clean  — I  removed  the  stomach  and  its 
contents  from  the  body  without  opening  it  — I  tied  it  up  and  put 
it  straight  into  one  of  the  bottles — I  also  removed  portions  of  the 
rectum  and  the  liver,  and  put  them  into  the  other  bottle  — the 
deceased  was  not  pregnant  —  there  were  no  traces  of  pregnancy 
or  any  affection  of  the  womb  —  I  took  the  bottles  away  mvself  and 
sealed  them  up,  and  next  day  took  them  to  Dr.  Bodmer,  of  the 
Clinical  Research  Association— I  got  a  communication  from  him 
in  the  evening,  and  then  I  had  a  consultation  with  Dr.  Cotter, 
and  as  a  result  in  the  early  morning  of  Saturday,  the  25th,  I  com¬ 
municated  with  the  police — after  the  prisoner  was  arrested  I  saw 
these  bottles  of  medicine  ( produced )  which  I  had  sent  to  the  deceased 
—  I  make  up  my  own  medicines  —  I  made  these  up  —  this  small 
one  had  opium  and  water  in  it  ;  that  is  a  sedative  ;  that  was 
for  injection  to  relieve  the  pain  in  the  rectum  —  I  cannot  fix  the 
date  that  I  ordered  that  —  this  other  bottle,  I  should  say,  had 
bicarbonate  of  soda  and  prussic  acid  in  it  — I  did  not  put  antimony 
or  tartar  emetic  into  any  of  them  — I  do  not  keep  any  antimony 
in  my  surgery  — I  had  none  at  this  time  — I  have  had  none  for 
ten  years  —  I  do  not  know  if  antimony  now  is  an  accepted  medicine  ; 
I  do  not  know  much  about  it  I  never  use  it  — I  keep  a  prepara¬ 
tion  of  arsenic  —  I  did  not  put  any  arsenic  in  the  medicine— I 
think  these  are  some  of  the  bismuth  powders  I  prescribed  ( pro¬ 
duced) — I  had  some  of  it  remaining  in  my  surgery  after  the  death 
of  the  deceased  — I  handed  it  to  Inspector  Godley  with  a  view  to 
it  being  analysed  — I  was  present  at  the  post-mortem  made  by  Dr. 
Stevenson. 


Cross-examined  :  I  have  been  in  practice  ten  years  in  London, 
and  have  had  a  good  many  cases  of  ptomaine  poisoning,  but  not 
of  arsenical  or  antimonial  poisoning  — I  had  never  had  a  case 
where  poison  has  been  deliberately  administered  — this  is  my  first 
experience  of  a  case  of  this  kind,  and  I  hope  it  will  be  the  last  — 

I  know  that  tartar  emetic  is  in  the  Pharmacopoeia  as  a  medicine ; 
I  have  never  had  occasion  to  employ  it  — I  have  never  had  any 
practical  experience  of  the  tartarisation  of  antimony— I  do  not 
think  I  should  recognise  it  if  I  came  across  it  in  a  post-mortem 

—  if  antimony  was  present  in  the  deceased’s  stomach  when  I  took 
it  out  and  placed  it  in  the  glass  jar  I  should  not  recognise  it  — I 
do  not  put  myself  forward  as  having  any  special  knowledge  on 
that  subject— I  should  not  have  analysed  the  deceased  s  vomit 
myself— I  should  not  have  tried  to  trace  the  presence  of  antimony 

—  the  prisoner  did  not  in  any  way  object  to  my  making  an  examina¬ 
tion  of  the  vomit  or  the  excreta— I  could  have  taken  it  away  for 
examination  ;  the  vomit  was  only  unusual  because  it  was  green, 
but  not  more  so  than  you  would  see  if  the  patient  was  suffering 
from  a  bilious  attack  — I  have  constantly  seen  vomit  as  green  as  that 

_ I  did  not  see  any  blood  in  it ;  it  may  have  been  there  when  i  did 

not  see  the  vomit  — I  only  saw  it  on  two  occasions— I  only  saw  the 
fecal  matter  once -I  saw  no  blood  then -I  prescribed  altogether 
six  five-grain  bismuth  powders -I  am  not  aware  that  bismuth 
gives  rise  when  tasted  to  the  same  burning  sensation  in  the  throat 
as  is  alleged  with  regard  to  antimony  — I  do  not  know  it  it  gives 
rise  to  a  metallic  taste -I  have  often  taken  bismuth,  but  never 
tasted  it -I  have  taken  a  piece  on  my  finger -I  have  never  had 
a  case  of  poisoning  from  bismuth  — I  know  there  are  sue  i 

but  you  want  an  enormous  quantity  — you  can  get  t  iaii mn  a  * 
vomiting  from  an  overdose  of  bismuth  you  might  ge  S1 )c 
n  ?he  a^ns  and  legs-I  do  not  know  if  you  would  get  mo¬ 
tion  of  the  throat,  windpipe,  and  gul  et-I  prescr.hed  the  ipew 
cuanha  in  three  minim  doses-I  should  say  about  sixty 
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would  give  rise  to  a  sense  of  sickness -I  have  never  known ten 
or  twelve  minims  doing  so-the  ordinary  dose  te" 

some  people  are  more  sensitive  than  others -I  did  not  keep  any 
record1  of  the  medicine  I  prescribed— I  never  do  so  excop 
a  patient  coming  into  the  surgery- 1  do  not  enter  in  a  book 
medicines  I  send  out -I  put  down  the  visits  I  make -it  is  not 
unusual  to  have  no  record -I  am  almost  certain  that  my  memory 
is  accurate  as  to  what  I  gave  the  deceased-the  beef  entiles  came 
from  Burroughs  &  Wellcome -the  patient  generally  gets  the  nurse, 
the  prisoner  had  no  objection  to  having  one -I  did  not  know  what 
Toon’s  experience  was— I  did  not  think  it  necessary  to  satisfy  myselt 
that  she  could  carry  out  my  instructions -I  thought  the  prisoner 
would  get  a  good  nurse  because  he  knew  what  had  to  be  clone 
I  should  not  as  a  rule  witness  the  injection  — the  prisoner  asked 
me  to  call  and  see  the  deceased  — I  did  not  suggest  to  him  during 
the  last  twelve  days  that  he  should  call  in  another  doctor -1  did 
not  know  Dr.  Grapel  — the  prisoner  was  not  present  at  our  con¬ 
sultations —  I  was  in  consultation  with  three  or  four  other  medical 
men  in  connection  with  that  matter  with  the  prisoner’s  consent 
and  approval -he  paid  the  fees -I  was  always  under  the  impression 
that  any  suggestion  of  mine  with  regard  to  food  was  carried  out 
— he  appeared  to  be  kind  and  solicitous  to  his  wife  she  appeared 
to  be  fond  of  him— I  had  never  the  slightest  idea  of  anything  being 
wrong  —  the  vomiting  and  diarrhoea  were  consistent  with  my 
experiences  of  gastro -enteritis  — I  should  have  been  perfectly  ready 
to  give  a  certificate  to  that  effect. 

Re-examined  :  I  did  not  think  of  submitting  the  vomit  to 
chemical  analysis  because  suspicion  was  entirely  eliminated  from 
my  mind— I  had  no  idea  of  any  irritant  poison  ;  it  would  not 
be  possible  for  me  to  recognise  antimony  when  examining  a  body 

—  it  would  have  to  be  submitted  to  a  chemical  analysis  or  to  some¬ 
body  with  more  experience  that  I  have  — I  have  never  seen  a  case 
of  poisoning  by  bismuth  ;  I  have  read  of  one  — there  has  not  been 
a  case  in  recent  years  — the  number  of  grains  in  a  case  I  read  of 
was  very  great ;  at  that  time  bismuth  had  arsenic  in  it  — the  bismuth 
in  my  surgery  was  found  perfectly  pure  — a  five-grain  dose  of  bismuth 
is  a  medium  one  — I  was  prescribing  it  with  a  view  to  allay  the 
vomiting  — it  is  a  well-known  remedy  for  doing  that  — I  have  never 
heard  of  these  small  doses  causing  vomiting  or  irritation  — it  always 
had  the  opposite  tendency— I  use  about  half  a  pound  in  a  fortnight 

—  I  did  not  know  whether  my  instructions  as  to  diet  were  carried 
out  or  not. 

By  the  Court  :  I  know  Bessie  Taylor  died  at  the  “  Monu¬ 
ment  ’’  —  her  symptoms  were  something  similar  to  those  of  Maud 
Marsh  — even  that  did  not  make  me  think  at  first  that  I  ought  to 
have  further  inquiry. 

Richard  Bodmer  :  I  am  a  Fellow  of  the  Institute  of  Chemists 
and  Public  Analyst  for  the  Borough  of  Bermondsey  —  I  am  con¬ 
sulting  chemist  to  the  Clinical  Research  Association,  1,  Southwark 
Street  I  received  two  sealed  jars  from  Dr.  Stoker  —  one  of  them 

contained  a  human  stomach  and  a  small  piece  of  human  liver _ 

the  other  contained  a  part  of  the  lower  bowel  and  some  pieces  of 
liver  — I  had  a  conversation  with  Dr.  Stoker,  and  in  consequence 
1  applied  some  tests  in  order  to  discover  whether  there  was  any 
arsenic  present  — the  stomach  was  tied  at  both  ends,  and  on  opening 
it  i  found  its  contents  were  from  about  one  and  a  half  to  one  and 
three-quarter  ounces  of  a  yellow  gruel -like  fluid -I  applied  Riensch’s 
test  to  a  small  portion  of  it ;  that  is  a  well-known  test  for  arsenic 
-1  discovered  arsemc  was  present-some  slips  of  copper  are  used 
in  the  test  ;  they  became  a  purple  colour,  indicating  the  probable 

iTounrTtn  T?ntS10Lly  m  ad*itio?  to  ars*nic-I  communicated  what 
s“t00Dr  Stoker-°n  Mon^y,  October  27th,  Inspector  Godley 
saw  me,  and  in  consequence  I  subjected  another  portion  of  the 


Value  of 
records  of 
all  cases. 


Doctor  not 
sufficiently 
suspicious  in 
such  a  case. 


Evidence  of 
identification 
of  jars,  etc. 


Mixing  of 
solid  viscera 
with  pieces  of 
gut  very 
careless. 
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contents  of  the  stomach  to  Marsh’s  test,  which  is  also  a  test  for 
arsenic  and  antimony  — I  discovered  both  present  by  that  test, 
and  also  found  that  there  was  far  more  antimony  present  than 
arsenic  — I  did  not  open  the  second  jar -I  replaced  the  stomach 
in  the  first  one,  and  a  part  of  it  which  I  used  in  my  tests  I  placed 
m  a  perfectly  clean  glass -stoppered  bottle,  and  on  October  28th 
I  handed  all  three  jars  to  the  coroner’s  officer. 


C  ross -examined  :  The  violet  deposit  suggested  antimony  to 
me  — it  is  not  always  a  conclusive  proof  of  its  existence  —  other 
substances  will  hardly  produce  the  same  colour,  but  something 
which  might  be  taken  for  it  —  I  have  not  read  a  report  of  Pritchard’s 
case  in  1865  —  1  cannot  at  present  remember  any  other  substance 
which  would  produce  the  same  violet  colour  — sometimes  arsenic 
will  come  out  and  almost  look  like  antimony  —  I  do  not  only  rely 
on  the  colour  of  the  copper  —  I  subjected  the  copper  to  a  cleansing 
process  before  I  used  it. 

Joseph  Henry  Vaughan  Marks  :  I  live  at' 31,  Gay  wood  Street, 
and  am  coroner’s  officer  for  Southwark— on  October  25th  I  got 
some  information  and  went  to  the  police-station,  and  an  inquest 
was  opened  on  the  body  of  Maud  Marsh  on  the  28th  — that  evening 
by  the  coroner's  order  I  went  to  Mr.  Bodmer  and  received  from 
him  three  jars  — I  took  them  to  my  house  and  kept  them  there 
till  October  30th,  when  I  gave  them  in  the  same  state  to 
Dr.  Stevenson. 

Thomas  Stevenson,  M.D.  :  I  am  one  of  the  official  analysts 
to  the  Home  Office,  and  also  Lecturer  on  Forensic  Medicine  at 
Guy’s  Hospital  —  I  have  had  experience  in  analysis,  particularly 
with  reference  to  poisons,  and  have  acted  for  the  Home  Office 
for  thirty-one  years  — On  October  30th  I  attended  St.  George’s 
Mortuary  to  make  a  post-mortem  examination  on  the  body  of  Maud 
Marsh  — Dr.  Freyberger,  Dr.  Stoker,  and  Dr.  Cotter  were  there 

—  there  had  been  a  previous  post-mortem  —  the  body  had  been 
dead  fully  eight  days,  but  there  was  not  much  decomposition, 
much  less  than  I  should  expect  in  a  body  so  long  dead,  considering 
the  time  and  season  — the  scalp  covering  the  skull  was  dry  ;  that 
indicated  that  there  was  little  fluid  in  the  tissues  — the  skull  and 
brain  were  normal  — there  w  as  no  haemorrhage  or  disease  in  the  brain 

—  the  spinal  cord  was  normal,  and  no  sign  of  disease  there  — the 
tongue  was  yellow,  coated,  and  swollen  — the  air  passages  to  the 
lungs  were  quite  clear,  and  the  lungs  free  from  disease  —  there 
was  a  good  deal  of  fat  about  the  heart,  but  that  would  not  have 
affected  her  health  much,  unless  it  had  gone  much  further  — it  had 
invaded  the  muscles  to  the  extent  of  about  one-third— the  mesenteric 
glands  were  much  swollen  — the  stomach  had  been  taken  away, 
but  it  -was  given  to  me  by  the  coroner  s  officer  before  the  end  of 
the  post-mortem— the  blood-vessels  of  the  bowels  were  unusually 
red  and  injected  with  blood,  but  not  to  a  very  marked  extent - 
the  mucous  membrane  of  the  bowrels  wras  swollen  and  slimy ,  and 
was  in  the  condition  which  we  generally  know  as  subacute  enteritis, 
which  is  inflammation  of  the  membrane  lining  the  bowels  — there 
was  a  good  deal  of  liquid  in  the  bowels,  but  only  a  little  semi-solid 
fecal  matter,  which  was  about  the  sigmoid  flexure  of  the  colon 

—  one  of  the  glands  showed  that  she  had  probably  been  a  person 
subjected  to  habitual  constipation  —  the  whole  of  the  rectum  had 
been  removed -I  found  no  ulceration  of  the  bowels—I  examined 
the  pancreas,  the  spleen,  and  the  kidneys  ;  they  were  a  1  sound  and 
healthy -the  liver  had  been  detached,  but  it  was  in  the  abdomen 
-a  small  portion  had  been  removed -it  was  rather  dry  and  greasy 
but  there  was  no  condition  which  would  affect  her  health  material  1} 

—  I  examined  the  womb  and  ovaries  — they  were  perfectly  norma 
-she  had  never  apparently  borne  a  child,  nor  were  there ^any 
signs  that  she  had  been  far  advanced  in  pregnancy -menstruation 
was  just  upon  ceasing -I  found  no  evidence  of  any  natural  disease 
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which  would  account  for  her  death  — I  suspected  that  she  had  died 
from  some  form  of  irritant  poison,  which  had  set  up  enteritis  — I 
had  heard  of  the  question  of  arsenical  poisoning,  but  I  came  to 
the  conclusion  on  making  the  examination  that  it  was  not  arsenic, 
but  some  other  metallic  poison  — I  then  removed  the  brain,  some 
Jdood  from  the  cavity  of  the  chest,  the  spleen,  the  gall  bladder, 
which  was  full  of  bile,  the  liver,  the  kidneys,  the  contents  of  the 
bowels,  the  bowels  themselves,  and  also  some  blood  from  the 
abdominal  cavity  — they  were  all  rather  light  in  weight  — the  drain 
on  the  fluid  caused  by  the  vomiting  would  account  for  that  in  a 
great  measure— on  the  31st  I  examined  the  stomach  from  the  jar 

—  there  were  signs  of  putrefaction  externally  and  internally,  it 
was  pink  and  injected  with  blood  — the  blood-vessels  were  prominent 
and  redder  than  usual— internally  it  was  coated  with  a  good  deal 
of  yellow  slimy  mucus,  which  became  an  orange  colour  at  the  bowel 
end— I  did  not  find  any  ulcers  or  loss  of  substance  — I  examined 
the  contents  in  the  stomach  and  portion  of  the  liver  and  rectum 
in  the  jars  — I  made  an  analysis  of  various  parts  of  the  body  — every 
portion  of  the  body  which  I  examined  had  antimony  in  it  — I  found 
antimony  in  the  stomach  and  its  contents,  in  the  bowels  and  their 
contents,  in  the  liver,  bile,  spleen,  kidneys,  the  fluid  which  I  took 
from  the  abdominal  cavity,  in  the  blood  from  the  cavity  of  the 
chest,  and  in  the  brain  — I  made  tests  for  arsenical  poison  —  I  found 
traces  of  arsenic  in  a  small  quantity,  and  I  formed  the  opinion  that 
death  had  not  resulted  from  it  — arsenic  is  sometimes  found  in 
antimony  when  it  is  impure  — I  came  to  the  conclusion  that  death 
was  caused  by  poisoning  with  antimony  in  a  soluble  form  — that 
was  tartar  emetic  or  metallic  antimony  —  that  is  one  of  the  scheduled 
poisons  — I  did  not  find  any  bismuth  there,  but  the  tests  for  bismuth 
are  not  so  complete  — if  there  was  any  it  must  have  been  infinitesimal 

—  I  have  never  heard  in  late  years  of  a  case  where  bismuth  has 
caused  such  symptoms  as  these,  or  caused  death  —  bismuth  is  now 
purified  from  arsenic  and  other  impurities  —  five  grains  is  an  ordinary 
dose  — in  the  cases  I  have  heard  of  where  death  was  caused  bv 
bismuth  I  think  that  120  grams  must  have  been  taken  — I  found 
no  trace  of  impure  bismuth  in  this  case  — I  found  0-23  grain  of 
metallic  antimony  in  the  contents  of  the  stomach,  5-90  grains 
in  the  contents  of  the  bowels  — that  indicated  to  me  that  there 
must  have  been  a  large  dose  of  antimony  given  within  a  few  hoxirs 
of  death,  as  it  is  soluble  in  water  — it  had  not  been  got  rid  of  bv 
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have  taken  tartar  emetic  in  much  larger  quantities,  and  have 
recovered  where  it  has  been  quickly  vomited  — I  am  of  opinion 
if  two  or  three  grains  were  given  repeatedly  to  a  healthy  person 
that  it  would  eventually  cause  death — when  doses  of  antimony 
are  given  from  time  to  time  the  symptoms  are  great  depression, 
profuse  perspiration,  followed  by  nausea  and  vomiting— purging 
is  set  up  with  pain  in  the  abdomen,  and  usually  after  a  time  there 
is  a  burning  or  metallic  sensation  in  the  throat  and  stomach  — there 
is  a  great  thirst— spasms  are  quite  common,  and  patients  fall  some¬ 
times  into  a  comatose  or  semi-comatose  state  — they  are  generally 
very  pallid,  and  sometimes  they  get  jaundiced,  and  dark  under  the 
eyes,  and  thin  and  worn— it  is  sometimes  the  appearance,  apart 
from  other  symptoms,  which  indicates  that  the  patient  is  approaching 
death  — in  the  case  of  Mr.  Braywood  it  was  his  appearance  which 
excited  the  suspicion  that  he  would  die  — Sir  William  Gull  and 
others  who  saw  him,  although  he  was  apparently  going  on  well, 
thought  afterwards  he  could  not  get  on  so  wall  — that  wras  a  case 
of  poisoning  by  tartar  emetic  —  if  tartar  emetic  is  taken  in  a  strong 
solution  it  has  a  somewhat  metallic  but  sweetish  taste,  but  when 
taken  diluted  it  does  not  have  much  taste — it  can  be  covered  up 
by  food  or  medicine  —  people  take  antimony  wine,  which  is  sherry 
with  antimony  in  it,  and  do  not  know  that  anything  is  wrong 
if  doses  had  been  going  on  for  some  time  so  as  to  set  up  irritation 
of  the  mucous  membrane,  that  would  set  up  the  burning  feeling 
in  the  throat  — antimony  can  be  dissolved  and  given  by  injections, 
or  put  into  injections  — that  would  be  very  dangerous  :  it  would 
be  quickly  absorbed  into  the  rectum  and  then  into  the  body  the 
vomit  in  the  case  of  poison  by  antimony  would  be  at  first  the 
contents  of  the 'stomach,  and  then  it  would  become  green  or  yellow 
—  I  got  a  great  number  of  bottles  from  Sergeant  Kemp  I  examined 
them — there  was  antimony  or  arsenic  in  one  of  them  — some  of 
them  had  contained  photographic  chemicals— I  examined  the 
bismuth  powders  found  in  the  room,  proved  to  have  come  from 
Dr.  Stoker  — they  were  free  from  antimony  and  arsenic  — I  also 
examined  the  bismuth  from  Dr.  Stoker’s  surgery -it  was  pure  and 
a  very  good  specimen— these  two  bottles  which  contained  medicine 
had  no  trace  of  antimony  or  arsenic  — this  other  one  had  two  or 
three  drops  at  the  bottom  of  it -I  do  not  know  if  it  had  been  washed 
out -I  found  bismuth  and  antimony  in  it -I  should  say  there  was 
quite  as  much  antimony  as  bismuth  in  it  — there  was  enough  anti¬ 
mony  to  give  several  dull  doses-emetic  tartar  can  be  dissolved  in 
water  so  as  not  to  be  apparent,  and  then  could  be  mixed  with  jj 
bismuth  preparation— tartar  emetic  is  also  soluble  in  bra  y 
brandy  of  ordinary  strength  will  take  up  about  two  grams .to  the 
ounce  —  a  tablespoonful  of  such  medicine  would  be  a  full  emetic  dose 
-it  is  much  more  soluble  in  brandy  and  water  than  mplam  brandy 
-these  two  bottles  contain  brandy  and  water,  two  parte s  water 
to  one  part  brandy-there  is  tartar  emetic  in  one  of 
this  one,  which  contains  about  an  ounce,  is  probably  a  fatal  dose 
-I  cou  d  find  nothing  to  account  for  death  except  poison  by 
antimony  antimony  might  be  given  to  produce 

signs  I  found  at  the  post-mortem  would  not  be  caw  y 

By  the  Court  :  When  I  said  I  ^  anth^ony^dSktered 

death  except  poisoning  by  antimony,  I  meant  antnno  y 

for  the  purpose  of  poisoning. 

Cross-examined  :  There  was  not  enough  ^  ^  game 

bottle  for  a  fatal  dose  if  the  o  e  think  there  would 

preparation  of  bismuth,  antimony,  and  water, 
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have  been  sufficient  for  a  fatal  dose,  but  I  am  not  positive -it 
contained  six  doses -each  dose  of  itself  would  not  be  a  fata°“e’ 
but  I  cannot  say  what  would  be  the  effect  of  six  successive  doses- 
I  should  expect  a  person  to  be  very  ill  after  taking  them- 1  examined 
the  syringes -one  of  them  is  covered  with  an  insoluble  preparation 
of  antimony,  which  is  used  in  its  manufacture -apart  from  that  L 
do  not  find  any  trace  of  antimony  on  either  of  them  I  hea 
that  they  were  used  for  the  injecting  of  liquid  beef-tea,  but  also 
that  they  were  soaked  and  washed  afterwards -the  immediate  cause 
of  death  was  subacute  gastritis  — I  have  had  to  do  with  a  good 
many  cases,  but  I  never  saw  such  extensive  gastro-enteritis  from 
ptomaine  poisoning  — it  generally  produces  more  inflammation  of 
the  bowels  than  of  the  stomach -in  this  case  the  stomach  was  worse 
than  the  bowels -persons  who  have  died  from  ptomaine  poisoning 
suffer  from  subacute  enteritis  — it  is  a  question  of  degree  — the  fat 
which  I  noticed  round  the  heart  might  point  to  old  alcoholism,  but 
fatty  degeneration  of  the  heart  is  well  known  in  poisoning  — the 
deceased  was  a  very  young  woman  to  have  had  a  fatty  heart  from 
alcoholism— tartar  emetic  is  sometimes  used  as  a  check  to  drinking 
propensities  — it  nauseates  the  patients  so  that  they  cannot  indulge 
in  drink  for  the  time  being  —  in  former  times  bismuth  contained 
impurities  which,  apart  from  the  bismuth  itself,  gave  rise  to  arsenical 
poisoning  ;  but  at  the  present  day  bismuth  is  cleansed  from  those 
impurities,  and  is  not  itself  poisonous  —  there  have  been  cases  on 
record  of  bismuth  poisoning  where  the  dose  was  only  two  drachms 
—  I  have  edited  Taylor’s  “Medical  Jurisprudence  ”  —  a  metallic 
taste,  vomiting,  and  purging,  spasms  in  the  arms  and  legs,  which 
occurred  in  a  case  of  bismuth  poisoning,  would  coincide  with  a  case 
of  poisoning  by  antimony  ;  but  in  a  paragraph  in  my  edition  of 
Taylor  I  think  that  this  is  explained— my  reason  for  saying  that  I 
did  not  attribute  the  poisoning  to  arsenic  was  because  the  quantity 
of  arsenic  was  very  small,  and  it  was  present  only  in  the  contents  of 
the  stomach  and  bowel,  and  in  the  liver,  but  I  could  not  detect  any 
in  the  more  remote  organs,  and  if  a  person  died  from  arsenical 
poisoning  I  should  expect  to  find  arsenic  generally  distributed  through 
the  body  — there  was  not  sufficient  arsenic  to  make  me  attach  any 
importance  to  it  — I  ascertain  its  presence  in  various  ways  —  the 
colour  of  the  copper  foil  in  Reinsch’s  test  is  very  significant  — 
arsenic,  antimony,  bismuth  and  mercury  give  very  much  the  same 
colour,  but  none  of  them  give  the  particular  effect  of  antimony, 
so  far  as  I  know,  and,  of  course,  one  does  not  rely  on  that  one  simple 
test  alone  —  my  tests  are  absolute,  and  not  only  probable  —  I  dis¬ 
covered  some  orange  sulphide,  which  was  soluble  in  hydrochloric 
acid,  and  separating  it  and  treating  it  by  Marsh’s  process,  it  was 
proved  over  and  over  again  beyond  all  doubt  to  be  antimony  —  that 
colour  is  not  common  to  other  mineral  or  vegetable  poisons  — 
putrefaction  had  only  just  commenced  in  the  body  of  the  deceased 
at  the  time  of  her  death  —  there  was  only  one  day  when  the  tempera¬ 
ture  rose  about  50  degrees  —  I  keep  a  record  —  I  was  engaged  in  the 
Bravo  case,  which  was  a  case  of  poisoning  by  tartar  emetic  —  I  did 
not  see  the  vomit  in  that  case,  but  probably  it  contained  blood  — 
the  purge  contained  blood,  but  it  is  not  invariably  present  in  the 
vomit  and  purge  in  cases  of  antimonial  poisoning  — I  have  not 
personally  had  a  case  where  a  person  who  died  of  antimonial  poison - 
ing  vonutecl  or  purged  blood-Bravo  passed  blood  the  same  night 
that  he  had  the  antimony -I  was  at  the  inquest  in  that  case -there 
are  cases  where  there  has  been  no  vomiting  of  blood. 

Re-examined  :  The  question  of  blood  in  the  stool  would  be 
according  to  the  amount  of  the  irritation,  and  in  the  faces  the 
bloiMinight  not  appear  as  blood,  but  as  a  black  stuff- to  an  un- 
skifieu  person  it  might  not  appear  to  be  blood-if  the  motion  was 
black  it  would  probably  indicate  that  there  was  blood-if  L  as  a 
medical  man  wished  to  know  whether  there  was  metallic  poison, 
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This  finished  the  actual  case  of  Maud  Marsh,  with  the  poisoning  of 
whom  the  prisoner  was  charged,  but  evidence  was  then  taken  with  re¬ 
gard  to  another  woman  with  whom  the  prisoner  had  lived  previously. 
The  evidence  here  again,  from  a  medical  point  of  view,  is  most  instructive. 

Thomas  Stevenson  ( Re-examined )  :  I  attended  at  St.  Patrick’s 
Cemetery,  Leytonstone,  on  December  9th,  1902,  and  examined  the 
body  in  the  coffin  bearing  the  name-plate  of  Mary  Isabella  Chapman, 
who  died  on  December  25th,  1897  —  1  saw  the  lid  removed  — the 
body  was  altogether  remarkable  —  the  face  and  head  were  those  of  a 
woman  who  might  have  been  coffined  that  day  from  the  appearance 

—  even  the  eyes  were  unruptured,  a  very  unusual  circumstance  — 
there  was  not  the  least  difficulty  in  recognising  her  — the  muscles  had 
a  fresh  appearance  — all  the  parts  of  the  body  cut  rather  leathery, 
like  shoe-leather,  and  of  course  were  drier  than  in  a  fresh  body  — 
all  the  parts  of  the  body  except  the  brain  were  preserved  — the 
stomach  was  unusually  pink  externally —  that  was  from  the  blood 
in  the  vessels  being  more  than  usually  good  —  its  inner  coat  was  of  a 
peculiar  cinnabar  red  colour,  and  towards  the  bowel  end  there 
was  a  patch  of  black  blood  which  had  been  effused  — there  was  no 
sign  of  perforation  or  ulceration  — there  was  no  loss  of  substance  in 
the  mucous  membrane  —  towards  the  bowel  end  there  were  some 
old  scars  of  years  standing  — the  bowels  were  not  ruptured  — 
the  tube  was  intact  — internally  the  bowel  had  the  same  red  colour 
as  the  stomach  — there  was  no  ulceration  — the  liver  was  pale, 
but  firm  in  texture  and  fairly  normal  — the  spleen,  the  kidneys, 
the  bladder,  the  heart,  and  the  lungs  were  all  normal  — there  was  no 
sign  of  phthisis  ;  that  generally  indicates  disease  of  the  lungs 
the  cause  of  death  was  gastro-enteritis  — there  was  no  other  cause 

—  there  wras  nothing  to  indicate  that  the  woman  had  been  a  con¬ 
firmed  drunkard  — if  she  had  drunk  it  had  not  produced  any  serious 
injury  to  the  kidneys  or  liver -the  inflammation  which  I  found  m 
the  stomach  was  not  attributed  to  alcohol  — 1  removed  the  stomach, 
the  bowels,  liver,  kidneys,  spleen,  lungs,  heart,  brain,  and  some  of 
the  muscles,  and  submitted  them  all  to  analysis,  except  the  lungs— 
they  all  contained  antimony- it  had  permeated  to  the  muscle  ot  the 
thigh-in  the  bowels  I  found  0-41  grain  of  metallic  antimony,  in  the 
liver  0-87  grain,  in  the  kidneys  0  06,  and  the  stomach  0-03,  which 
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I  should  look  to  see  if  there  was  blood  in  the  faecal  matter-these 
glass  tubes  contain  antimony  in  a  sulphide  form  which  I  took 
rom  the  deceaseds  body -here  are  some  in  the  metallic  form- 
the  shining  portion  is  the  sulphide  from  the  bowel -all  the  bismuth 
coming  from  Dr.  Stoker  was  pure,  and  did  not  contain  arsenic - 

ia\  e  no  reason  to  think  that  the  deceased  was  addicted  to  drink 
-1  never  heard  it  suggested  until  now -there  was  nothing  in  the 
fatty  degeneration  of  the  heart  that  would  cause  death  — I  daresav 
I  have  a  much  fatter  heart  than  she  had -it  would  not  have  produced 
vomiting  or  gastro-enteritis -the  poisoning  could  not  possibly  brim* 
about  the  production  of  antimony  by  any  internal  process  — if  the 
syringes  were  soaked  in  water,  that  would  get  rid  of  any  traces  of 
antimony  —  there  would  be  no  difficulty  in  mixing  the  antimony  with 
bismuth  if  you  dissolve  it  in  water  first -you  could  also  put  it  into 
the  bismuth  without  dissolving  it. 

By  Mr.  Elliott  :  Bismuth  taken  by  the  patient  produces  black 
motions. 

By  the  Jury  :  There  was  less  antimony  in  the  rectum  than  higher 
up  in  the  bowel  — I  cannot  say  if  the  whole  of  the  last  dose  of  anti¬ 
mony  was  due  to  rectal  administration,  but  I  think  that  she  must 
have  had  during  the  last  few  hours  of  her  life  some  given  by  the 
mouth  — if  the  brandy  was  pure  it  would  not  take  up  enough  anti¬ 
mony  to  give  it  any  extra  taste  ;  but  I  should  not  like  to  take  a 
mouthful  of  this  brandy  and  water  and  antimony. 
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makes  altogether  1  37 -that  would  represent  as  emetic  tartar 
3-83  grains -there  was  more  in  her  liver  than  I  found  in  Mauc 
Marshes -the  quantity  points  to  a  large  amount  of  antimony  having 
been  absorbed  into  the  body,  and  would  indicate  a  considerable 
dose  having  been  taken  some  hours  before  death  or  the  continuous 
administration  of  small  doses -the  purging  and  vomiting  would 
get  rid  of  a  good  deal  of  antimony- 1  came  to  the  conclusion  that  the 
cause  of  death  was  poisoning  by  antimony,  and  I  attribute  the 
preservation  of  the  body  to  the  antimony -it  has  not  been  thoroughly 
recognised  that  preservation  is  one  of  the  effects  of  antimony,  but  it 
has  been  found  in  previous  cases  to  be  a  preservative  — the  fact  of 
antimony  being  found  in  the  muscles  would  not  indicate  that  doses 
of  antimony  have  been  going  on  for  some  time,  because  I  think  it 
would  quickly  pass  to  every  vascular  part  of  the  body  ;  evidently 
the  body  had  not  been  touched  by  water,  the  coffin  and  its  contents 
being  well  preserved. 


Cross-examined  :  The  condition  of  preservation  in  a  measure 
depends  on  the  surroundings  of  the  body  quite  apart  from  any¬ 
thing  internal  — it  was  an  elm  coffin  — the  grave  was  eighteen  feet 
deep  — the  depth  of  a  grave  to  some  extent  helps  to  preserve  a 
body,  but  if  this  body  had  begun  to  decay  at  the  time  it  was  buried, 
the  depth  of  the  grave  would  not  have  retarded  it  — the  air  generally 
reaches  a  body  before  it  is  buried— this  soil  was  very  dry  clay  and 
loam,  which  would  assist  preservation  —  it  would  take  a  few  years 
fcr  rain  to  get  down  eighteen  feet  — the  grave  was  not  a  brick  one — 
there  were  seven  other  coffins  above  ;  this  one  was  at  the  bottom 
—  the  body  was  almost  lifelike— bodies  buried  in  lead  coffins,  when 
opened  years  afterwards,  have  been  found  to  be  preserved  to  a 
wonderful  degree  — in  those  cases  the  air  had  been  excluded — a 
wooden  coffin  would  not  be  hermetically  sealed  — the  other  bodies 
removed  from  this  grave  had  a  fearful  smell  — we  did  not  open  the 
other  coffins  ;  they  were  reverently  put  aside,  and  a  tarpaulin  put 
over  them  — the  whole  of  them  had  been  buried  within  a  month — 
I  did  not  analyse  the  lungs,  because  I  was  told  the  woman  had  died 
from  phthisis,  but  when  I  found  no  traces  I  put  them  aside  in  case 
questions  were  asked— if  I  had  not  known  the  history  of  the  woman, 
but  was  told  that  a  certificate  of  death  from  phthisis  had  been 
given,  I  might  possibly  have  found  that  consistent  with  her  condition 
— when  people  die  from  phthisis  there  is  generally  great  emaciation. 

By  the  Jury  :  I  am  of  opinion  that  antimony  given  in  gradual 
doses  for  a  long  time  would  be  more  likely  to  preserve  the  body 
than  a  sudden  dose  — it  would  get  more  into  the  system. 

R.  Bodmer  ( Re-examined )  :  I  took  part  with  Dr.  Stevenson  in 
making  an  analysis  of  this  body  —  I  have  heard  his  evidence,  and  I 
agree  with  him. 


J.  M.  Stoker  {Be -examined)  :  I  was  called  to  the  “  Monument 
on  January  1st,  1901  — previous  to  that  Bessie  Taylor  had  calle 
on  me  and  asked  for  some  medicine— I  then  attended  her  — I  visite 
Mrs.  Chapman  almost  daily  from  January  1st  to  February  1 3tl 
when  she  died -when  I  first  called  she  was  in  bed  ;  she  had  vomitim 
<  larrhoea,  and  pains  in  the  stomach,  which  was  very  tender  — tl 
vomit  was  green -I  cannot  recollect  if  I  saw'  her  vomiting  - 
prescribed  for  her -she  used  to  get  better  and  then  go  back  agai 
-1  suggested  another  doctor  being  called  in -I  had  three  senarat 
consultations  with  three  other  doctors -one  was  Dr.Sffi 
he  is  a  specialist  in  the  diseases  of  women-he  only  saw  her  once- 
I  was  under  the  impression  that  "  Mrs.  Chapman  ”  was  sufferin 
from  some  womb  trouble-I  do  not  recollect  “ Dr  StmdSan 
uggested  any  alteration  in  the  treatment  — she  did  not  make  an 
improvement  —  I  then  suggested  another  doctor— somebody  in  *th 
house  suggested  Dr.  Thorpe,  of  Southwark  Bridge  Road -he  and 
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examined “  Mrs.  Chapman  ”  together -he  said  he  thought  she  was 
suffering  from  a  severe  form  of  hysteria  — I  then  got  Dr.  Cotter  — 
we  examined  the  patient  together-he  thought  she  was  suffering 
from  some  cancerous  disease  of  the  stomach  or  intestines -in  con 
sequence  1  sent  a  portion  of  her  vomit  to  the  Clinical  Research 
Association,  with  directions  to  see  if  there  was  any  trace  of  cancer  — 
that  would  be  a  microscopical  examination -they  foimd  no  trace - 
the  constant  vomiting  and  diarrhoea  continued  more  or  less  dining 
the  whole  time  I  was  there  — I  remember  one  evening  going  in  and 
finding  her  playing  the  piano -I  cannot  recollect  the  date -she 
appeared  very  much  better,  and  in  consequence  I  said  I  would  not 
call  back  again  unless  I  was  sent  for  — I  do  not  recollect  if  I  had  any 
conversation  with  the  prisoner  on  that  day  — I  was  sent  for  the 
next  day— I  found  her  worse  than  ever  — I  was  with  her  the  day 
before  she  died  she  was  very  bad  then  with  the  same  symptoms 
—  I  do  not  recollect  whether  on  that  day  I  thought  she  was  dying 
or  not  next  day  I  heard  of  her  death  —  I  was  asked  to  give  a  certi¬ 
ficate,  which  I  did,  giving  the  cause  of  death  as  intestinal  obstruction, 
vomiting  and  exhaustion  —  intestinal  obstruction  would  cause 
vomiting  and  exhaustion  —  she  was  suffering  from  vomiting  and 
ordinary  stoppage  when  she  came  to  my  surgery  — diarrhoea  would 
follow  when  the  stoppage  was  cleared  —  I  did  not  put  the  particulars 
in  the  certificate,  “  G.  Chapman,  widower  of  the  deceased  ”  — I 
thought  the  prisoner  was  married  to  the  woman  — I  never  had  such 
a  thing  as  antimony  at  this  period,  and  I  never  prescribed  it. 


Difficulties 
of  diagnosis 
of  poisoning. 


Cross-examined  :  I  had  seen  Mrs.  Stevens  before  — it  was  at  her 
recommendation  that  I  went  to  the  Chapmans— up  to  that  time 
1  knew  nothing  of  them  — at  first  I  regarded  the  case  as  one  of  con¬ 
stipation,  and  I  directed  my  treatment  with  a  view  to  removing 
that  — I  attended  her  at  her  home  for  excessive  diarrhoea,  so  the 
stoppage  must  have  given  way — I  think  that  she  came  to  my  surgery 
twice — I  do  not  remember  what  I  gave  her,  most  likely  a  dose  of 
salts — I  next  saw  her  at  her  home  on  January  1st,  when  I  treated 
her  for  diarrhoea  and^vomiting  — I  do  not  know  what  I  gave  her 
then  — I  saw  the  prisoner  — I  do  not^remember  if  when  I  suggested 
to  him  that  I  should  like  further  advice  it  was  within  the  month  — 
he  at  once  agreed  — I  believe  that  Dr.  Sunderland  came  to  the  con¬ 
clusion  that  she  was  suffering  from  some  uterine  trouble  — I  have 
no  record  of  it  — I  have  not  seen  him  since  — the  prisoner  saw  Dr. 
Sunderland  when  he  came,  and  asked  him  what  was  the  matter 
with  his  wife  — I  do  not  remember  that  he  was  dissatisfied  with  our 
opinion  — he  was  willing  to  have  a  third  doctor  — he  paid  the  fees 
—  I  consulted  with  Dr.  Thorpe  — I  think  he  told  the  prisoner  that  the 
woman  had  hysteria  — he  accepted  that  opinion,  as  he  had  accepted 
Dr.  Sunderland’s  — it  was  my  suggestion  that  a  fourth  doctor  was 
called  in,  because  the  woman  was  getting  no  better— the  prisoner 
agreed  to  that  — I  do  not  know  what  fee  he  paid  in  each  case  — he  did 
not  grumble  — Dr.  Cotter  said  it  was  some  cancerous  disease  of  the 
stomach  or  intestines -I  think  Dr.  Bodmer  examined  the  vomit 
that  I  sent  — Dr.  Cotter’s  opinion  was  not  sustained  — I  do  not  think 
the  report  was  told  the  prisoner  — I  do  not  think  the  patient  lived 
long  after  that  — I  had  many  opinions -I  have  no  record  of  my 
treatment  — if  the  specialist  had  suggested  an  alteration  in  tho 
medicine  I  certainly  should  have  made  it. 


Re-examined  :  None  of  us  suspected  poison. 

By  the  Court  :  As  far  as  I  can  tell,  she  was  cured  of  constipation 
-vou  can  get  vomiting  with  hysteria,  and  you  can  imagine  a  lot 
vlfen  you  have  hysterit-I  think  Dr.  Thorpe  thought  the  woman 
vas  imagining -it  did  not  occur  to  me  that  she  was  not  suffering 
•onstipation  was  the  primary  cause -the  vomiting  and  exhaustion 
md  caused  her  death -it  would  probably  have  been  wise  to  1m 
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had  a  post-mortem  before  givmg  wher^four 

Srgave  irSrent  opinions,  and  when  the  patient  died, 
still  there  was  no  post-mortem. 

Dr  Stevenson  ( Re-examined ):  On  November  22nd,  1902,  I 
Tvmm  Churchyard,  Cheshire,  and  I  saw  Bessie  Taylors 
Toffin  taken  from  the  grave-it  had  a  plate  on  it,  “  Bessie  Chapman 
C^Yebvua^nT,l90l,  aged  36  years  ’’-the  body  was  covered 
with  a  mouldy  growth,  but  otherwise  was  fresh -there  was  no 
putrefaction  and  no  odour -the  tissues  were  dry -the  muscles  had 
a  red  and  freshish  appearance  —  there  was  a  faecal  odour  in  t  ie 
abdomen,  but  no  putrefactive  odour -although  the  features  had 
mould  on  them  one  could  follow  the  shape  and  general  contour - 
the  breast  was  shrunken,  and  the  whole  body  dry -generally 
•when  the  bodies  decompose  they  become  w'et  and  slimy  this  one 
was  extremely  well  preserved  except  for  the  superficial  skin 
made  an  examination  of  the  various  organs- on  the  base  of  the  right 
lung  I  found  some  old  adhesions  from  old  pleurisy  — the  lungs  were 
shrunken  and  dry,  but  otherwise  healthy  and  free  from  deposits 
or  cavities -adhesions  are  quite  common  in  people  of  good  health 
in  middle  life  and  after  — the  heart  and  its  valves  were  healthy  — 
the  stomach  was  empty,  but  its  vessels  were  filled  with  dark  blood 
to  an  unusual  extent  — on  the  inner  surface  of  the  gullet  end  of  the 
stomach  there  was  a  patch  about  four  inches  in  diameter  of  a  cinnabar 
red  colour  which  denoted  gastritis  — there  was  no  ulceration  or 
perforation  or  any  loss  of  substance  in  the  mucous  membrane  of 
the  stomach— the  cinnabar  red  colour  extended  more  or  less  through 
the  bowels,  indicating  enteritis  — the  inner  surface  of  the  bowel 
was  coated  with  a  yellow  paint-like  stuff,  which  w^as  sulphide  of 
antimony  — the  pancreas,  spleen,  kidneys,  and  liver  were  all  shrunken 
by  time,  but  otherwise  normal  — the  womb,  ovaries,  appendages,  and 
bladder  were  quite  normal  — I  found  no  trace  of  cancer  or  uterine 
trouble  — it  v'as  a  good  deal  decomposed  — there  was  no  sign  of 
haemorrhage,  or  any  recognisable  disease  — I  found  no  intestinal 
obstruction  —  I  formed  the  opinion  that  she  had  died  from  gastro¬ 
enteritis,  which  was  due  to  some  irritant  poison  — I  removed  the 
stomach,  bowels,  liver,  spleen,  kidneys,  heart,  brain,  and  lungs,  and 
subjected  them  all  to  analysis  and  examination  — the  analysis  showed 
that  antimony  was  present  in  all  those  parts  — there  was  no  other 
poison  — in  the  stomach  there  was  012  grain  of  metallic  antimony, 
in  the  bowel  8-43  grains,  in  the  liver  1-64  grains,  in  the  kidneys  0-30 
grain,  making  a  total  of  10-49  grains,  which  equals  101— that 
represents  of  tartar  emetic  in  the  stomach  0-32  grain,  in  the  bowel 
23-43  grains,  in  the  liver  4-55  grains,  in  the  kidneys  0-82  grain, 
making  in  all  29-12  grains  — I  cannot  find  any  recorded  case  of 
such  a  quantity  having  been  found  in  the  bowel  after  death  — it 
suggests  that  she  had  some  large  dose  not  long  before  her  death  — 
I  examined  the  earth  about  the  coffin,  but  found  no  poison. 


Cross-examined  :  The  woman  had  been  buried  about  twenty-one 
months  — Isabella  Spink  had  been  interred  practically  five  years  — 
neither  body  was  putrid  I  aylor  was  covered  with  ordinary  veget* 
able  fungi  — there  were  conditions  about  the  body  that  I  identified 
with  the  case  of  Spink -I  compared  Taylor’s  features  with  a  photo¬ 
graph  which  I  was  told  was  hers,  and  1  could  recognise  the  general 
contour -the  nose  and  cheeks  had  preserved  their  shape— I  could 
not  distinguish  the  eyes.  There  had  been  a  change  in  her  which 
was  more  remarkable  than  in  the  case  of  Spink,  w  here  there  had  been 
practically  none-1  think  Taylor’s  body  contained  more  antimony 
than  Spinks -given  the  same  conditions  as  far  as  the  coffin  and 
grave  were  concerned,  I  should  have  expected  to  find  that  a  woman 
who  had  only  been  buried  twenty  months,  and  had  more  antimony 
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in  her  body,  to  be  less  subject  to  change  than  a  woman  who  had  hepn 
buried  five  years  and  had  less  ant imony- Taylor’s  coffin was a 
c  m  one,  and,  as  far  as  I  could  judge,  the  body  had  not  been  coif 
tammated  by  contact  with  the  soil,  which  was  very  dry  and  sandy 
loam -putrefaction  generally  begins  through  the  nose  fnouth  and 
anus,  and  spreads  outwards -there  was  none  of  that  in  either  bo’dy- 
the  superficial  decomposition  of  the  body  was  due  to  the  growth  of 
non  d  the  presence  of  antimony  does  not  prevent  the  growth  of 
moulds  ,  m  fact,  they  will  grow  m  a  strong  solution  of  tartar  emetic. 

^  erdict,  “  Guilty  ”  ;  sentence,  death. 


CHAPTER  XVII 


CLASSIFICATION  OF  POISONS  AND  POISONING  BY 
(GROUPS  OF)  INDIVIDUAL  POISONS 

There  is  as  much  difficulty  in  classifying  poisons  on  any  satisfactory 
and  scientific  plan  as  there  is  in  defining  a  poison.  They  may  for  various 
purposes  be  classified  in  many  ways,  according  to  their  origin,  for  instance, 
from  the  animal,  vegetable,  or  mineral  kingdom,  or  according  to  their 
mode  of  entrance  to  the  body,  or  according  to  their  physical  properties, 

i.e.,  gaseous,  liquid,  or  solid;  but  to  each  and  all  of  these  theie  aie 
objections  of  greater  or  less  magnitude. 

There  is  one  method  which  would  be  unexceptionable  if  it  were 
only  practicable,  and  that  is  to  classify  them  according  to  their  action 
on ’the  body.  Of  this  method  a  sketch  containing  a  few  substances 
will  be  found  on  p.  230.  If  an  attempt  were  made  to  complete  the  list 
by  adding  to  it  even  all  the  well -recognised  poisons,  nothing  but  con¬ 
fusion  would  result,  for  so  many  of  them  act  in  more  than  one  direction, 
and  not  only  so,  but  sometimes  in  one  direction  and  sometimes  in 
another. 

If  science  fails  us,  the  only  principle  left  is  convenience,  and  here 
some  assistance  is  obtainable  by  grouping  certain  poisons  for  descriptive 
and  other  purposes.  The  following  groups  have  considerable  con¬ 
venience  to  recommend  them,  and  there  is  also  some  connection  between 
the  members  of  each  group,  if  not  between  the  groups  themselves  : — 

1.  Corrosives,  strong  acids,  and  alkalies  (including  phenols). 

2.  Poisons  derived  from  metals  and  their  salts. 

3.  Gaseous  poisons. 

4.  Poisons  derived  from  the  non-metallic  elements. 

5.  Anaesthetising  agents,  sedatives,  and  antipyretics  of  artificial  origin. 

6.  Artificial  organic  substances  not  in  group  five. 

7.  Poisonous  substances  of  direct  origin  from  the  living  vegetable 
kingdom. 

8.  Poisonous  substances  of  animal  origin. 

9.  Food  poisons. 

10.  Miscellaneous  poisons— mechanical,  such  as  glass,  coffin  dust  • 
patent  medicines,  etc. 


Group  1.  THE  CORROSIVE  POISONS 

Of  this  class  the  typical  members  are  the  concentrated  mineral 
acids  and  caustic  alkalies,  and  so  long  as  these  only  are  considered  the 

f'°UP  “  a  yery  natural  one  but  there  are  many  objections  to  consider¬ 
ing  It  a  scientific  one  an  the  same.  For  instance,  nitric  and  hydro¬ 
chloric  acids  may  by  their  volatility  act  as  simple  pulmonary  irritants, 
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while  by  dilution  sulphuric  acid  may  act  as  an  irritant  only.  Again, 
oxalic  and  carbolic  acids  should  at  times  be  included  in  the  group,  for 
they  frequently  kill  by  purely  local  action,  but,  on  the  other  hand, 
they  often  do  not  corrode,  but  kill  by  their  poisonous  effects  after  absorp¬ 
tion.  The  group,  then,  must  be  considered  to  consist  typically  of  the 
strong  mineral  acids  and  alkalies  and  to  shade  off  through  the  more 
dilute  and  less  powerful  acids  down  to  the  irritants. 

The  total  number  of  deaths  due  to  the  ingestion  of  the  corrosive 
poisons  is  much  greater  than  one  would  expect  in  view  of  their  violent 
and  painful  action  and  obvious  physical  characters. 

The  main  principle  connecting  the  several  members  of  the  class 
is  that  they  may  cause  death  by  purely  local  destructive  action,  com¬ 
bined  with  shock  and  collapse  produced  by  intense  stimulation  of 
sensory  nerves,  dehydration  due  to  vomiting  and  diarrhoea  and  alteration 
in  the  alkali  reserve  of  the  body  tissues.  In  addition  to  the  local  effects 
certain  of  the  corrosive  poisons  such  as  Phenol  and  Oxalic  acid  exert 
a  profound  effect  on  the  central  nervous  system  after  absorption. 


Test  for  Free  Mineral  Acids 


The  presence  of  a  free  acid  is  not  proved  by  identification  of  the 
acid  radicle  ;  it  is  necessary  to  demonstrate  that  the  radicle  is  really 
present  as  an  acid  and  not  as  a  metallic  salt.  This  can  sometimes  be 
done  merely  by  testing  a  watery  extract  with  a  suitable  indicator  (congo - 
red,  methyl-orange,  thymol-blue,  etc.)  sensitive  only  to  such  high  con¬ 
centrations  of  hydrogen  ions  as  are  produced  by  mineral  acids  or  unusually 
concentrated  solutions  of  organic  acids.  Litmus  is,  of  course,  inadmissible, 
since  it  is  affected  by  organic  acids  and  even  by  carbonic  acid,  and  even 
congo-red  reacts  with  concentrated  vegetable  acids.  More  conclusive 
evidence  may  be  obtained  by  evaporating  a  little  of  the  material  with 
freshly  made  Gunzberg’s  reagent  ;  the  presence  of  mineral  acid  is  shown 
by  the  appearance  of  a  red  or  red-rimmed  residue. 

The  presence  of  free  mineral  acid  having  been  proved,  the  identity 
of  the  acid  may  be  established  by  the  ordinary  tests  used  in  analytical 


chemistry. 

If  free  sulphuric  acid,  mixed  with  other  acids,  is  suspected,  the 
aqueous  extract  should  be  evaporated  on  a  water  bath  to  remove  volatile 
acids,  and  the  residue  extracted  with  equal  parts  of  alcohol  and  ethei  . 
This  mixture  extracts  free  sulphuric  and  phosphoric  acids  from  admixed 
salts  It  is  stated  that  sulphuric  acid  itself  is  seldom  found,  owing  to 
its  reaction  with  phosphates  in  the  organism  ;  but  the  presence  of 
phosphoric  acid  in  the  alcohol-ether  extract  would  indicate  either  the 
ingestion  of  free  sulphuric  acid  or  free  phosphoric  acid. 

3  Free  hydrochloric  acid  exists  normally  in  the  stomach.  Hence 
examination  of  the  stomach  and  its  contents  by  these  qualitative  tests 
cannot  provide  evidence  of  any  value  and  a  quantitative  analysis  is 
necessary.  By  titration  of  a  measured  volume  of  the  material  vit 
standard  sodium  hydroxide  solution  using  methyl-orange  or  thymol- 
blue  as  indicator,  the  concentration  of  free  acid  can  be  determine^ 
this  will  not  normally  exceed  the  equivalent  of  about  50  cc  .  N/IO  acid 
per  100  cc.  of  stomach  contents  and  will  only  rarely  exceed  twice  that 
concentration  even  in  cases  of  hyper chlorhydna. 
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Poisoning  by  Sulphuric  Acid  (H2S04) 

Source  and  Method  of  Occurrence.  Sulphuric  acid,  or  oil  of  vitriol, 
is  more  extensively  used  in  the  arts  and  manufactures  than  any  other 
acid  ;  lienee  cases  of  poisoning  by  it  are  common.  Occasionally  it  is 
used 5  for  suicidal  purposes,  and  accidents  in  consequence  of  its  having 
been  mistaken  for  some  other  liquid  are  numerous.  It  has  often  been 
used  externally  (vitriol-throwing,  vide  Vol.  I,  p.  505),  with  the  object  of 
injuring  or  disfiguring  a  person. 

Toxicity  and  Fatal  Dose.  The  effects  of  this  acid,  as  of  all  corrosives 
and  some  irritants,  depend  not  only  upon  the  dose,  but  upon  its  con¬ 
centration.  The  quantity  required  to  prove  fatal  depends  on  many 
circumstances.  If  the  stomach  is  full  when  the  poison  is  swallowed, 
the  main  effect  of  the  acid  may  be  spent  on  the  contents  ;  and  a  larger 
quantity  might  then  be  taken  than  would  suffice  to  destroy  life  if  the 
stomach  were  empty. 

The  smallest  quantity  which  is  described  as  having  proved  fatal 
was  in  the  following  case  : — 


Half  a  teaspoonful  of  concentrated  sulphuric  acid  was  given  to  a  child  about 
a  year  old  by  mistake  for  castor  oil.  The  usual  symptoms  came  on,  with  great 
disturbance  of  breathing,  and  the  child  died  in  twenty-four  hours. 


The  quantity  here  taken  could  not  have  exceeded  forty  drops.1  It 
is,  however,  doubtful  whether  this  small  quantity  would  have  proved 
fatal  to  an  adult.  The  smallest  fatal  dose  which  Christison  states  he 
had  found  recorded  is  one  drachm  ;  it  was  taken  by  mistake  by  a  stout 
young  man,  and  killed  him  in  seven  days.  Even  when  moderately 
diluted  sulphuric  acid  may  rapidly  destroy  life. 

A  man  swallowed,  on  an  empty  stomach,  six  drachms  of  the  strongest  acid 
diluted  with  eighteen  drachms  of  water.  He  suffered  from  the  usual  symptoms, 
and  died  in  two  hours  and  a  half.2 


Two-thirds  of  the  cases  prove  fatal.  The  pharmacopceial  dose  is 
hve  to  sixty  minims  of  the  dilute  acid,  which  contains  10  per  cent  of 
pure  sulphuric  acid. 

Duration.  When  sulphuric  acid  is  swallowed  in  a  concentrated 
torm,  the  symptoms  produced  come  on  either  immediately  or  during 
^le  act  of  swallowing.  In  a  case  which  came  under  the  notice  of  Sir 

of  V  trio1SinVenTi  a  fglr  swaUowed  ab0»t  a  fl'iid  Ounce  of  brown  oil 

habi  of  taHn“‘S  f  ,  7  a  “agnesium  ™vture  which  was  in  the 
r  it  ol  taking  and  did  not  discover  tile  mistake  till  severe  symptoms 

had  supervened.  Generally,  death  occurs,  in  cases  of  acute  2Z 

to  children  than  adults.  Crfigie  ^  T?  r?pkUy  fatal 

a  Med-  Gaz.,  vol.  29,  p.  147. 

-  Med.  Times  and  Gaz.,  1863,  1,  p.  183. 
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Remer  met  with  an  instance  in  which  death  took  place  in  tivo  hours.  A 
case  is  reported  by  Watson  in  which  a  woman  swallowed  two  ounces 
of  a  strong  acid.  She  died  in  half  an  hour,  but  it  appears  that  a  quarter 
of  an  hour  before  death  she  had  made  a  deep  wound  in  her  throat,  which 
gave  rise  to  great  bleeding.  The  stomach  was  found  extensively  per¬ 
forated  ;  but  it  is  highly  probable  that  the  wound  accelerated  death 
in  this  case.  The  most  rapid,  uncomplicated,  death  was  reported  by 
Rapp.  A  man,  at  50,  swallowed  three  ounces  and  a  half  of  concentrated 
sulphuric  acid.  He  died  in  three-quarters  of  an  hour.1  On  the  other 
hand,  there  are  numerous  instances  reported  in  which  the  poison  proved 
fatal  from  secondary  causes  at  periods  varying  from  one  week  to  several 
months.  These  secondary  causes,  such  as  contraction  and  occlusion 
of  the  gullet,  may  threaten,  and  even  cause,  death  from  starvation,  and 
require  operative  procedures.  When  the  passage  of  bougies  to  dilate 
the  stricture  of  the  oesophagus  has  failed  to  procure  relief,  gastrostomy 
has  been  successfully  performed,  and  the  patient  fed  through  an  artificial 
opening  into  the  stomach. 


Symptoms.  There  is  violent  burning  pain  (which  begins  as  soon 
as  the  acid  touches  the  mouth),  extending  down  the  throat  and  gullet 
to  the  stomach,  and  the  pain  is  often  so  severe  that  the  body  is  bent. 
There  is  an  escape  of  gaseous  and  frothy  matter,  followed  by  retching 
and  vomiting,  the  latter  accompanied  by  the  discharge  of  shreds  of 
tough  mucus  and  of  a  liquid  of  a  dark  coffee-ground  colour,  mixed  with 
blood.  The  vomited  matters  may  contain  shreds  of  mucous  membrane 
from  the  gullet  and  stomach,  and  even  portions  of  the  muscular  structures 
of  the  former.  These  may  form  complete  casts  .of  some  portion  of  the 
gullet  or  stomach.  The  mouth  is  excoriated,  and  the  lining  membrane 
and  surface  of  the  swollen  tongue  white,  or  resembling  soaked  parch¬ 
ment  ;  in  one  instance  the  appearance  of  the  mouth  was  as  if  it  had 
been  smeared  with  white  paint.  After  a  time  the  membrane  acquires 
a  grey  or  brownish  colour  ;  the  mouth  is  filled  with  a  thick  \  iscid  sub¬ 
stance,  consisting  of  saliva,  mucus,  and  the  corroded  membrane  ;  this 
renders  speaking  and  swallowing  difficult,  and  may  cause  death  by 
asphyxia,  especially  if  the  epiglottis  also  becomes  swollen.  If  the  poison 
has  been  administered  by  a  spoon,  or  the  phial  containing  it  has  been 
passed  to  the  back  of  the  throat,  the  mouth  may  escape  the  chemical 
action  of  the  acid.  A  medical  witness  must  bear  this  circumstance 
in  mind  when  he  is  required  to  examine  an  infant  suspected  to  hav  e 
been  poisoned  by  sulphuric  acid.  Around  the  lips  and  on  the 
may  be  found  spots  of  a  brown  colour  from  the  spilling  of  the  acid  and 
““  action  on  the  skin.  There  is  great  difficulty  in  brea  nng,  owing 
to  the  swelling  and  excoriation  of  the  throat  and  larynx  and  tta  ooun 
tenance  has,  from  this  cause,  a  bluish  or  livid  appearance  the 
motion  of  the  abdominal  muscles  is  attended  with  increase  of  pain. 
These  symptoms,  although  characteristic  of  the  acf'011,°  ‘  fdi 
liquid,  have  been  sometimes  by  carelessness  mistaken  for  those  of  disease. 
The  stomach  is  so  irritable  that  whatever  is  swallowed  is  ”n 
ejected,  and  the  vomiting  is  commonly  violent  and  incess  .  d  ;f  t, 

first  vomited  generally  contain  the  Lffer^escence  If  on coloured 

fall  on  a  limestone  pavement  there  may  be  effei 

x  Qaz,  Med.,  December  28th,  1850. 
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nrfiplM  of  dress  the  colour  is  sometimes  altered  to  red  or  yellow,  or  it 
blacked *hta!^ 

brown  and  remain  moist  for  a  considerable  time  Attention  to  these 
circumstances  may  often  lead  to  a  suspicion  of  the  real  cause  of  the 
symptoms  when  the  facts  are  concealed.  After  a  time  there  is  exbaus  ion, 
accompanied  by  great  weakness  and  collapse  ;  the  pulse  is  quick  small, 
and  feeble,  the  skin  cold,  mottled  or  dusky,  and  covered  with  a  clammy 


Vomiting  may  cease  from  the  collapse  for  many  hours  before  death 
actually  takes  place  ;  there  is  generally  great  thirst,  with  obstinate 
constipation,  and  should  any  evacuations  take  place  they  are  commonly 
either  of  a  dark  brown  or  leaden  colour,  in  some  instances  almost  black, 
arising  from  an  admixture  of  altered  blood.  There  are  sometimes  con¬ 
vulsive  movements  of  the  muscles,  especially  those  of  the  face  and  lips. 
The  countenance,  if  not  livid  from  obstructed  respiration,  is  pale, 
expressive  of  great  anxiety  and  intense  suffering.  The  intellectual 
faculties  are  quite  clear,  and  in  the  greater  number  of  cases  of  acute 
poisoning  by  this  acid  death  takes  place  very  suddenly  in  from  eighteen 
to  twenty-four  hours  after  the  poison  has  been  taken  : — 


Walker  met  with  a  case  in  which  a  man,  cet.  30,  swallowed  fifteen  drachms  and 
a  half  of  sulphuric  acid  (sp.  gr.  1-842),  and  died  twenty-five  hours  afterwards. 
Half  an  hour  after  taking  the  poison  he  resembled  a  patient  in  the  collapsed  stage 
of  cholera.  The  inside  of  the  lips,  as  well  as  the  tongue  and  throat,  wTere  swollen, 
and  had  the  appearance  of  being  smeared  with  thin  arrowroot.  He  suffered 
severe  pain,  but  did  not  vomit  until  three-quarters  of  an  hour  had  elapsed  ;  the 
vomiting  appeared  to  be  then  excited  by  the  liquid  which  had  been  given  to  him. 
The  vomited  matters  were  dark,  bloody,  and  viscid.  The  patient  was  sensible 
up  to  the  time  of  his  death. 


This  case  is  remarkable  in  the  fact  that  vomiting  was  not  imme¬ 
diate  ;  that  there  were  no  spots  on  the  face  ;  that  the  poison  was 
swallowed  in  large  quantity  on  an  empty  stomach  ;  and  there  was  free 
voluntary  exertion,  as  twenty  hours  after  he  had  taken  the  poison  the 
man  got  out  of  bed  and  sat  on  a  night-stool. 


Treatment.  Treatment  is  much  simpler  in  theory  than  in  practice, 
owing  to  the  intense  pain  caused  by  swallowing.  We  must  aim  at 
speedy  neutralisation  of  the  acid  ;  and  for  this  purpose  calcined  magnesia 
is  the  most  useful  antidote.  Bicarbonate  of  soda  must  be  used  if  nothing 
else  is  handy,  but  it,  like  any  other  carbonate,  such  as  chalk,  has  the 
obvious  disadvantage  that  the  carbonic  acid  liberated  may  tear  a  damaged 
stomach.  However,  something  must  be  rapidly  done,  and  these  car¬ 
bonates  must  be  used  if  handy.  Whitening  used  to  clean  silver  may 
be  easy  to  get,  perhaps,  and  should  be  used.  Lime-water  may  possibly 
be  obtained.  Plaster  from  the  ceiling  may  be  used,  or  whitewash  from 
a  wall,  or  egg-si, ells  finely  powdered.  White  of  egg,  soap  and  water 
may  be  useful  because  easily  obtainable.  If  none  of  these  can  be 
O  )  allied,  plain  water  must  be  given  in  considerable  quantities.  It  will 
lute  the  acid,  and  also  render  the  vomiting  less  distressing.  Milk 
or  gruel  will  serve  the  purpose,  or  oatmeal  stirred  up  in  simple  water. 

and  11°  aCC0Unt  mus*  attemPts  be  made  to  use  the  stomach  tube 
and  emetics  are  assuredly  not  required. 
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Morphine  should  be  given  to  relieve  the  pain,  and  belladonna  or 
atropine  may  be  of  service  in  reducing  gastric  secretion  and  motility. 

Intravenous  saline  perfusion  with  the  addition  of  sodium  bicarbonate 
01  sodium  lactate  is  necessary  to  replace  fluids  lost  by  vomiting  and 
diarrhoea  and  to  renew  the  alkali  reserve. 

After  the  first  effects  are  over,  demulcent  drinks  will  assist,  but  this 
need  not  be  further  discussed.  The  case  is  then  one  of  acute  gastritis, 
to  be  treated  on  ordinary  principles.  The  burns  of  the  skin,  if  present, 
must  be  treated  also  on  ordinary  principles  after  all  acid  has  been  washed 
away  or  neutralised. 


Post-mortem  Appearances.  The  marked  effects  of  this  poison  are 
usually  observed  in  the  stomach  ;  but  in  rare  instances  they  may  be 
confined  to  the  region  of  the  throat  and  windpipe.  In  an  inspection  of 
the  body  the  whole  course  of  the  alimentary  canal  from  the  mouth 
downwards  should  be  examined,  since  in  recent  or  acute  cases  it  is  in 
the  throat  and  gullet  that  we  generally  obtain  strong  evidence  of  the 
action  of  a  corrosive  poison.  The  discovery  of  the  usual  marks  of 
corrosion  in  these  parts  is  always  highly  corroborative  of.  the  signs  of 
poisoning  found  in  the  stomach.  During  the  inspection  the  examiner 
must  not  omit  to  notice  any  spots  on  the  skin  produced  by  the  spilling 
of  the  acid  ;  these  are  commonly  dark  brow'n,  and  are  situated  about 
the  mouth,  lips,  chin  and  neck.  The  appearances  met  with  in  the  body 
vary  according  to  whether  death  has  taken  place  quickly  or  slowly. 
Supposing  the  case  to  have  proved  rapidly  fatal,  the  membrane  lining 
the  mouth  may  be  found  white,  softened,  and  corroded.  The  mucous 
membrane  of  the  throat  and  gullet  is  commonly  found  corroded,  having 
a  brown-black  or  ash-grey  colour,  and  dark-coloured  blood  is  effused 
in  patches  beneath  it.  The  corroded  membrane  of  the  gullet  is  occa¬ 
sionally  disposed  in  longitudinal  folds,  portions  of  it  being  partty 
detached.  In  some  cases  an  actual  cast  of  the  oesophagus  has  been 
expelled  during  life.1  The  stomach,  if  not  perforated,  is  collapsed  and 
contracted.  On  laying  it  open  the  contents  are  commonly  found 
to  be  dark  brown  or  black  and  of  a  tarry  consistency,  being  formed 
very  largely  of  mucus  and  altered  blood.  The  contents  may  or  may 
not  be  acid  according  to  the  time  the  patient  has  survived  and  the 
treatment  which  has  been  adopted.  On  removal  the  stomach  may 
be  seen  to  be  traversed  by  black  lines,  or  the  whole  of  the  mucous 
membrane  may  be  corrugated,  and  stained  black  or  dark  brown. 
This  blackness  is  not  entirely  removed  by  washing.  On  stretching 
the  stomach  inflammation  may  be  found  between  the  folds,  mchcatec 
by  a  dark  crimson  colour.  On  forcibly  removing  the  blackened  mem¬ 
brane  the  red  colour  indicative  of  inflammation  may  be  seen  in  tie 
parts  beneath.  Both  the  dark  colour  and  marks  of  inflammation  are 
sometimes  partial,  being  confined  to  isolated  portions  or  patches  of  the 
mucous  membrane.  When  the  stomach  is  perforated  the  coats  are 
softened  and  the  edge  of  the  aperture  is  commonly  black  and  irregula  . 
In  removing  the  stomach  the  opening  is  liable  to  be  made  larget  by 
the Terl  weight  of  the  organ.  Perforation  does  not  always  occur 
during  life  but  when  this  happens  the  surrounding  parts  arc  attacked 
by1  the  pofem.  The  spleen,  the  liver,  and  the  coats  of  the  aorta,  have 

'  ■  O.  WyflS,  "  Arch.  f.  Hcilk.,  ”  1869,  p.  184  ,  Horncffcr,  “  D*.  Cr.if.waM 1895. 
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action^may  be  found  in  the  small  intestines.  In  one  case  the  mucous 
membrane^of  the  ileum  was  corroded.  In  fifty  oa«es  of  -  ph^aerd 
poisoning  Lesser  found  corrosive  changes  m  the ^smah  mtete  ^ 
eio-hteen  out  of  twenty-six  cases  that  died  acutely  I 
the  windpipe,  as  well'  as  of  the  bronchial  tubes,  has  also  presented 
marks  of  the  local  action  of  the  acid.  The  acid  has  thus  destroyed  life 
without  reaching  the  stomach.  A  remarkable  instance  in  which  the 
poison  penetrated  into  and  destroyed  both  lungs  has  been  reported  by 
Gull  2  It  is  important  for  a  medical  witness  to  bear  in  mmd  that  the 
mouth,  throat,  and  gullet  are  not  always  found  in  the  state  above 
described.  Ogle  met  with  a  case  in  which  the  membrane  of  the  tongue 
was  but  slightly  affected.  The  man  had  swallowed  a  large  dose  of  the 
acid  and  had  died  in  nine  hours.3  Many  cases  are  recorded  in  which 
this  poison  has  passed  into  the  stomach,  and  yet  the  gullet  has  escaped. 

Recovery  is  rare  even  from  the  acute  symptoms,  and  rarer  still  if  we 
include  recovery  from  the  resultant  gastric  ulcer . 


Analysis.  This  acid  may  be  met  with  either  concentrated  or 
diluted  ;  and  a  medical  jurist  may  have  to  examine  it  in  three  con¬ 
ditions  :  (1)  in  its  simple  state  ;  (2)  when  mixed  with  organic  matters, 
as  with  liquid  articles  of  food,  or  in  the  contents  of  the  stomach  ; 
(3)  on  solid  organic  substances,  as  where  the  acid  has  been  thrown  or 
spilt  on  articles  of  dress  or  clothing. 

In  the  Simple  State.  The  pure  acid  has  a  density  of  1-84,  but  since 
it  is  hygroscopic,  slight  dilution  caused  by  exposure  to  air  may  cause 
figures  rather  lower  than  this  to  be  found.  If  concentrated ,  it  possesses 
these  properties  :  (1)  Wood,  sugar,  or  other  organic  matter  plunged 

into  it,  is  speedily  carbonised  or  charred,  either  with  or  without  the 
application  of  heat.  (2)  When  boiled  with  wood,  copper  cuttings,  or 
mercury,  it  evolves  fumes  of  sulphurous  acid  ;  this  is  recognised  by  the 
odour,  as  well  as  by  the  acid  vapour  first  rendering  blue,  and  then  bleach¬ 
ing,  starch-paper  dipped  in  a  solution  of  iodic  acid.  (3)  When  mixed 
with  an  equal  bulk  of  water,  great  heat  is  evolved. 

The  Diluted  Acid.  For  the  acid  in  a  diluted  state  but  one  test  need 
be  applied,  that  of  a  solution  of  a  barium  salt.  Having  ascertained 
by  test-paper  that  the  liquid  is  strongly  acid,  we  dilute  a  portion  of  it 
and  add  a  few  drops  of  nitric  acid  and  then  a  solution  of  the  barium 
salt.  If  sulphuric  acid  is  present,  a  dense  white  precipitate  of  sulphate 
of  barium  will  fall  down  ;  this  is  insoluble  in  all  acids  and  alkalies 
Alternatively,  the  acid  may  be  neutralised  with  alkali  and  the  solution 
aporated  to  dryness,  the  residue  heated  on  charcoal  (whereby  the 
sulphate  is  reduced  to  sulphide)  and  the  product  scraped  on  to  a  silver 
com  and  moistened  with  dilute  hydrochloric  acid  ;  sulphuretted  hydrogen 
will  be  liberated  and  form  a  dark  brown  stain  of  silver  sulphide. 

1  Virch.  Arch.,  83,  193. 

2  Med.  Gaz.,  vol.  45,  p.  1102. 

3  Med.  Times  and  Gaz.,  1860,  1,  p.  408 

*  Cp.  2  Casper,  E.  Tr„  p.  83,  and  Hoffmann,  Atlas,  plates  33  and  34. 
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Dilute  sulphuric  acid  does  not  carbonise  organic  substances  which 
are  immersed  in  it.  The  application  of  heat  will  only  effect  carboni¬ 
sation  when  the  water  of  dilution  is  in  great  part  evaporated.  Thus 
paper  or  linen,  wetted  with  the  dilute  acid,  becomes  charred  when 
dried  and  heated.  This  may  serve  as  one  method  of  identification 
in  the  absence  of  other,  more  precise,  tests. 

In  Liquids  containing  Organic  Matter .  If  sulphuric  acid  is  mixed 
with  such  liquids  as  porter,  coffee,  or  tea,  the  liquid  is  first  cleared 
by  filtration.  Some  liquids,  such  as  vinegar,  beer,  and  most  wines, 
generally  contain  a  soluble  sulphate  and  have  an  acid  reaction. 
Should  the  liquid  be  thick  and  viscid  like  gruel,  it  may  be  diluted  with 
water,  and  then  boiled  with  the  addition  of  a  little  acetic  acid.  For 
the  success  of  the  barium  test  it  is  not  necessary  for  the  liquid  to 
be  absolutely  clear,  provided  it  is  not  so  thick  as  to  interfere  mechani¬ 
cally  with  the  subsidence  of  the  precipitate. 

A  similar  process  may  be  applied  to  the  examination  of  matters 
vomited  and  of  the  contents  of  the  stomach,  care  being  taken  to 
separate  the  insoluble  parts  by  filtration,  before  trying  the  test.  The 
coats  of  the  stomach  should  be  cut  up  and  boiled  in  distilled  water 
for  some  time  to  extract  the  acid  completely.  The  decoction,  filtered 
and  concentrated  by  evaporation,  may  then  yield  evidence  of  the 
presence  of  a  free  mineral  acid  ( vide  p.  290).  If  there  be  evidence 
of  a  free  mineral  acid,  and  the  liquid  yields  a  decided  precipitate  with 
solution  of  nitrate  of  barium,  it  should  be  concentrated  by  evaporation 
if  necessarv,  and  strong  alcohol  be  added  till  the  mass  contains  /  5  per 
cent,  by  volume  of  absolute  alcohol.  The  soluble  sulphates  are  thus 
precipitated  ;  and,  after  standing  and  filtration  to  remo\  e  these,  the 
filtrate  is  neutralised  with  solution  of  potash,  the  alcohol  distilled  off, 
the  solution  evaporated  to  dryness.  The  residue,  when  taken  up  with 
water,  may  then  be  tested  with  nitrate  of  barium  after  acidification 
with  nitric  acid.  One  part  of  the  barium  sulphate  precipitate  corresponds 
to  0-42  part  by  weight  of  sulphuric  acid. 

Note,  of  course,  that  the  soluble  sulphates  should  be  similarly 
estimated  by  precipitation  and  weighing  of  barium  sulphate,  for  they 
may  have  been  produced  in  situ  by  neutralisation  of  the  free  acid  and  the 
question  of  whether  sulphuric  acid  has  been  administered  may  have  to  be 
decided  on  the  basis  of  the  total  amount  of  sulphate  found  (together 
with  the  symptoms  and  post-mortem  findings).  Only  small  amounts  of 
sulphate  are  normally  present.  Some  sulphate,  actually  combmed 
with  protein,  will  not  be  extracted  by  this  method. 

When  the  acid  is  mixed  with  milk,  decomposed  blood,  and  mucus, 

or  other  substances  which  render  it  thick  and  viscid,  it  may  be  readily 

separated  by  dialysis,  a  process  which  is  applicable  to  the  other  aci 

Sons  such  as  nitric,  hydrochloric,  and  oxalic.  A  portion  of  the 

ncid  viscid  liouid  should  be  placed  in  a  test-tube,  about  hie  inches 

bnv  ^d  on^iich  in  diameter,  open  at  both  ends,  the  mouth  being 
long  ana  one  mou  bladder  or  parchment  paper. 

r^beTthl  fimLrsed  nhuth  downwards,  in  a' vessel  containing 

distilled  water.  After  some  hours  quicker'if, 

taXad^te^b^h  only  the  mouth  as  a  dialysing  surface,  a  sac  of 
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collodion  or  cellophane  is  used  This  process  may  be  employed  as  a 

rsu'-J5r„“i£ *  r— >■  “wri:  s 

acid  such  as  vinegar  or  lemon-juice  may  give  the  acid  reaction, 
remove  any  fallacy  on  this  ground,  a  portion  of  the  liquid  tested  should  be 
evaporated,  and  treated  with  alcohol  as  already  described.  Comp 
differentiation  of  sulphuric  acid  and  organic  salts  from  soluble  sulphate 
and  organic  acid  may  not  be  possible,  but  can 

quantitative  analysis  and  sometimes  more  simply  by  the  alcohol  treat 

ment  already  described.  . 

It  is  an  important  fact  that  the  contents  of  a  stomach  in  a  case  o 
poisoning  by  sulphuric  acid  are  sometimes  entirely  free  from  any 
traces  of  this  poison,  even  when  it  has  been  swallowed  m  large  quantity. 
This  is  the  result  of  vomiting  and  treatment.  In  many  cases  of  poison¬ 
ing  by  sulphuric  acid,  therefore,  a  medical  witness  must  be  prepared  to 
find  that  chemical  analysis  will  furnish  only  negative  results.  This, 
however,  is  not  inconsistent  with  death  having  taken  place  from  the 
poison.1 

If  the  stomach  should  be  perforated,  the  contents  will  be  found 
in  the  abdomen,  or  perhaps  in  the  lower  part  of  the  cavity  of  the  pel\  is. 
They  may  then  be  collected,  boiled  with  distilled  water,  and  the  solution 
examined  for  the  acid  by  the  process  already  described.  If  the  contents 
of  the  stomach  are  highly  putrefied,  the  sulphuric  acid  may  be  found 
combined  with  ammonia. 


On  Solid  Organic  Substances.  It  sometimes  happens  in  cases  of 
poisoning  by  sulphuric  acid  that  it  is  spilled  upon  articles  of  clothing, 
such  as  cloth  or  linen,  and  here  a  medical  jurist  may  succeed  in  detecting 
it  when  every  other  source  of  chemical  evidence  fails.  Again,  sul¬ 
phuric  acid  is  often  used  for  the  purpose  of  seriously  injuring  a 
person  by  throwing  it  on  him  (vide  Vol.  I,  p.  505,  “  Vitriol¬ 

throwing  ”).  The  process  of  analysis  is  simple.  The  spot,  unless  it  has 
been  washed  gives  a  blue  colour  with  moist  congo-red  paper.  The 
stained  fabric  should  be  digested  in  rectified  spirits  at  a  gentle  heat, 
whereby  a  brownish-coloured  liquid  may  be  obtained  on  filtration. 
If  sulphuric  acid  is  present,  the  liquid  will  have  an  acid  reaction,  and 
produce  the  usual  effects  with  the  barium  test  after  evaporation  and 
dilution  with  water.  Old  stains  are  known  by  the  complete  destruction 
of  the  organic  fibre,  fresh  stains  by  their  dampness.  The  acid  remains 
fixed  in  the  stuff.  Sulphuric  acid  has  been  thus  detected  in  clothing 
after  the  lapse  of  twenty-seven  years.  The  detection  of  spots  of  this 
acid  on  articles  of  dress  has  in  some  cases  served  to  supply  the  place  of 
direct  evidence  from  a  chemical  analysis  of  the  stomach  ;  and  in  other 
instances  it  has  aided  justice  in  fixing  on  an  accused  person  the  act 
of  administration. 


Sulphate  of  Indigo 

Source  and  Method  of  Occurrence.  This  compound  is  a  commercial 
product,  and  consists  essentially  of  a  solution  of  indigo  in  strong 
sulphuric  acid.  Several  cases  of  accidental  poisoning  by  it  have  occurred! 

1  Cp.  2  Casper,  E.  Tr.,  p.  77  and  p.  81 
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vvl,  A  t!1U  lg°  1S  °ne  °Lthe  substanoes  directed  to  be  mixed  with  arsenic 
hen  this  poison  is  sold  in  small  quantities,  the  detection  of  this  colouring 

,™C’P'e  m.  the  “outh.  an,d  vomited  matters  will  not  necessarily  show 
that  it  has  been  taken  in  the  form  of  sulphate. 


Toxicity  and  Fatal  Dose  ;  Duration  ;  Symptoms  ;  Treatment.  These 
are  similar  to  those  which  have  been  already  described  for  sulphuric 
acic  ,  which  is  the  toxic  agent.  This  kind  of  poisoning  may  be  suspected 
when,  together  with  these  symptoms,  the  membrane  of  the  mouth  has  a 
blue  or  blue-black  colour.  The  vomited  matters,  as  well  as  the  fjeces, 
aie  at  first  of  a  deep  blue-black  tint,  afterwards  green  ;  and  it  was 

obser\  ed  in  two  instances  that  the  urine  voided  by  the  patients  had  a  blue 
tinge. 

Analysis.  The  solution  is  of  a  dark  blue  colour,  and  strongly 
acid.  Sulphuric  acid  is  detected  in  it  by  the  methods  above  described. 
The  blue  colour  is  discharged  by  chlorine,  or  when  a  portion  previously 
diluted  is  boiled  with  nitric  acid. 


Poisoning  by  Nitric  Acid  (HN03) 

Source  and  Method  of  Occurrence.  Nitric  acid  is  popularly  known 
under  the  name  of  aquafortis,  or  red  spirit  of  nitre.  According  to 
Tartra,  it  seems  to  have  been  first  used  as  a  poison  about  the  middle 
of  the  fifteenth  century.  Although  it  is  perhaps  as  much  used  in  the 
arts  as  oil  of  vitriol,  cases  of  poisoning  by  it  are  not  very  common. 

Toxicity  and  Fatal  Dose.  These  depend  more  upon  the  concentra¬ 
tion  than  upon  the  quantity  of  the  acid  taken.  The  smallest  quantity 
reported  to  have  destroyed  life  is  about  two  drachms ,  administered  to  a 
boy,  aged  thirteen,  who  died  in  about  thirty-six  hours.  But  less  than 
this  quantity,  even  one  drachm,  might  doubtless  suffice  to  cause  death, 
for  the  fatal  result  depends  on  the  extent  of  the  damage  to  the  air  passages, 
gullet,  and  stomach.  It  is  difficult  to  state  the  largest  dose  of  concen¬ 
trated  acid  from  the  effects  of  which  a  person  has  recovered,  since  in 
most  of  the  cases  of  recovery  reported  the  quantity  of  the  poison  taken 
was  unknown.  A  case  of  recovery  from  about  half  an  ounce  of  the 
strong  acid  mixed  with  the  diluted  acid  is  reported.1  The  patient  was  a 
man  at.  21.  He  had  the  usual  symptoms,  with  the  exception  that  there 
was  no  yellowing  of  the  teeth,  nor  corrosion  of  the  mouth.  The  vomited 
matters  were  bloody  and  of  a  dark  colour.  He  suffered  from  stricture 
of  the  gullet,  and  this  remained  when  he  left  the  hospital  about  fifteen 
weeks  after  admission. 

Duration.  The  symptoms  of  acute  poisoning  appear  while  swallow¬ 
ing  the  fluid  if  it  be  at  all  concentrated,  but  when  the  dilute  acid  is  taken 
the  time  of  onset  of  symptoms  and  their  severity  will  depend  largely  on 
the  condition  of  the  stomach  as  regards  its  contents.  Sobernheim 
relates  a  case  of  poisoning  by  nitric  acid  which  proved  fatal  in  one  hour 
and  three-quarters.2  This  we  believe  to  be  the  most  rapidly  fatal  instance 
on  record  in  an  adult.  The  usual  well-marked  effects  were  found  in  the 
gullet,  stomach,  and  small  intestines.  In  infants,  however,  life  may  be 
destroyed  by  this  poison  in  a  few  minutes  should  it  happen  to  affect  the 

1  Lancet,  1870,  1,  p.  549. 

2  Op.  cit.,  402. 
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larynx.  Death  commonly  takes  place  in  from  eighteen  to  twenty-fo 
hours  and  the  intellectual  faculties  commonly  remain  clear  until 
the  last.  Sometimes  death  is  preceded  by  a  kind  of  stupor  from  which 
the  patient  is  easily  aroused.  In  one  case  the  patient  was  insensible,  but  she 
ultimately  recovered.  Death  may  take  place  months  or  years  afterwards 
from  the  effects  of  the  ulcers  or  strictures  caused  by  the  acid. 

Symptoms.  When  nitric  acid  is  taken  in  a  concentrated  state,  the 
symptoms,  on  the  whole,  bear  a  close  resemblance  to  those  produced  by 
sulphuric  acid.  They  come  on  immediately,  and  the  swallowing  of  the 
acid  is  accompanied  by  intense  burning  pain  in  the  throat  and  gullet 
extending  downwards  to  the  stomach.  There  are  gaseous  eructations 
from  the  chemical  action  of  the  poison,  swelling  of  the  abdomen,  violent 
vomiting  of  liquid  or  solid  matters,  mixed  with  altered  blood  of  a  dark 
brown  colour,  and  shreds  of  yellowish-coloured  mucus,  having  a  strongly 
acid  reaction.  The  abdomen  is  generally  exquisitely  tender,  but  in  one 
well-marked  case  of  poisoning  by  the  acid  the  pain  was  chiefly  confined 
to  the  throat  ;  probably  the  poison  had  not  reached  the  stomach.  The 
mucous  membrane  of  the  mouth  is  commonly  soft  and  white,  after  a 
time  becoming  yellow,  or  even  brown  ;  the  teeth  are  also  white  or  yellow, 
and  the  enamel  is  partially  destroyed  by  the  chemical  action  of  the  acid. 
There  is  great  difficulty  in  speaking  and  swallowing,  the  mouth  being 
filled  with  viscid  mucus  ;  the  power  of  swallowing  is  sometimes  lost.  On 
opening  the  mouth  the  tongue  may  be  found  swollen,  and  of  a  citron 
colour  ;  the  tonsils  are  also  swollen  and  enlarged.  The  difficulty  of 
breathing  is  occasionally  such  as  to  render  tracheotomy  necessary, 
especially  in  young  persons.  As  the  symptoms  progress  collapse  super¬ 
venes.  The  administration  of  remedies,  even  the  swallowing  of  the 
smallest  quantity  of  liquid,  increases  the  severity  of  the  pain,  occasions 
vomiting,  and  gives  rise  to  a  feeling  of  laceration  or  corrosion.  There  is 
obstinate  constipation.  Death  may  be  occasioned  by  the  action  of  this 
acid  on  the  larynx,  as  in  the  case  of  sulphuric  acid.  Should  the  patient 
survive  the  first  effects  of  the  poison,  the  mucous  membrane  of  the  throat 
and  gullet  may  be  ejected,  either  in  regular  masses  or  in  the  form  of  a 
complete  cylinder.  The  stomach  may  be  ulcerated  and  this  may  lead 
ultimately  to  death. 

There  is  one  very  important  particular  in  which  nitric  and  hydro¬ 
chloric  acids  differ  from  sulphuric,  viz.,  in  their  volatility,  so  that  at 
tfie  ordinary  temperatures  of  the  air  they  give  off  fumes  which  will 
cause  serious  and  even  fatal  injury  to  the  mucous  membrane  of  the 
air-passages.  In  these  cases  the  symptoms  are  those  of  intense  suffo¬ 
cative  bronchitis,  frequently  with  lung  oedema.  They  often  appear 
several  hours  after  inhalation  of  the  poison.  The  fumes'  associated  with 

th°  aC‘d  ifcf lf  raixed  With  oxides  of  "itrogen)  are 

y  deadly .  .Such  fumes  are  evolved  during  the  manufacture  of  explo- 
sives  such  as  gun-cotton  and  if  respired,  though  they  may  have  no 

r«" l  *"•  5  £ 5 


Treatment. 


The  same  as  for  sulphuric  acid. 
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r  ^ost'moftem  APPearances.  If  death  occurs  quickly  from  the  effects 
of  the  liquid  acid,  the  skin  of  the  mouth  and  lips  is  deeply  stained  yellow- 
oiange-brown  and,  as  after  burning  or  scalding,  is  easily  detached 
(sp  ashing  or  spilling  may  have  produced  similar  yellow  spots  or  patches 
on  the  hands,  neck,  etc.).  Yellow  spots  produced  by  the  spilling  of  the 
acit  may  be  found  about  the  hands  and  neck.  A  yellow  frothy  liquid 
escapes  from  the  nose  and  mouth  ;  and  the  abdomen  is  often  much 
distended,  The  membrane  lining  the  mouth  is  sometimes  white,  some¬ 
times  citron  coloured  ;  the  teeth  are  white,  but  present  a  yellowish 
colour  about  the  coronae.  The  pharynx  and  larynx  are  much  inflamed  ; 
and  the  latter  is  sometimes  oedematous.  The  lining  membrane  of  the 
gullet  is  softened,  and  of  a  yellow  or  brown  colour,  easily  detached,  often 
in  long  folds.  The  windpipe  is  inflamed,  the  lungs  are  congested  and 
oedematous,  and  there  may  be  patches  of  necrosed  mucous  membrane  in 
the  bronchial  tubes.  The  most  strongly  marked  changes  are,  however, 
seen  in  the  stomach.  When  not  perforated,  this  organ  may  be  found 
distended  with  gas,  its  mucous  membrane  inflamed,  and  covered  by 
patches  of  a  yellow,  brown,  or  green  colour,  or  it  may  be  even  black. 
This  green  colour  is  due  to  the  action  of  the  acid  on  the  colouring  matter 
of  the  bile  ;  but  it  must  be  remembered  that  a  morbid  state  of  the  bile 
itself  may  give  a  similar  appearance  to  the  mucous  membrane  in  many 
cases  of  death  from  natural  disease.  The  stomach  coats  may  be  so 
softened  as  to  rupture  with  the  slightest  pressure,  and  there  may  be 
commencing  peritonitis,  although  no  perforation  has  taken  place.  In 
the  duodenum  similar  changes  are  found  ;  but  in  some  cases  the  small 
intestines  have  presented  no  other  appearance  than  that  of  slight  redness. 
It  might  be  supposed  that  the  stomach  would  be  in  general  perforated 
by  this  corrosive  liquid  ;  but  perforation  has  not  often  been  observed. 
The  question  of  perforation  is  entirely  one  of  quantity  and  strength 
(concentration)  of  the  acid,  conditions  obviously  influenced  by  food  in 
the  stomach.  In  those  cases  in  which  death  takes  place  at  a  remote 
period  ulcers  and  cicatrices  will  be  found,  only  to  be  distinguished  from 
idiopathic  ones  by  their  irregularity  of  shape  and  distribution,  unless 
there  is  a  history  of  previous  poisoning. 


Analysis.  In  the  simple  state.  This  acid  may  be  met  with  either 
concentrated  or  dilute.  The  concentrated  acid  varies  in  colour  from  a 
deep  orange  red  to  a  light  straw  yellow.  It  may  be  recognised,  1.  By 
evolving  yellow-brown  acid  fumes  when  exposed  to  the  air  or  when 
heated.  2.  By  its  staining  nitrogenous  organic  matter,  such  as  wool, 
yellow  or  brown,  the  colour  being  heightened  and  turned  to  an  oi ange¬ 
red  tint  by  contact  with  caustic  alkalies.  3.  When  mixed  with  a  few 
copper  cuttings,  it  is  rapidly  decomposed,  deep  red  acid  vapours  are 
given  off,  and  a  bluish-green  solution  of  nitrate  of  copper  is  formed. 
Tin  or  mercury  may  be  substituted  for  copper  in  this  experiment. 
In  the  dilute  stale.  This  acid  is  not  precipitated,  like  sulphuric,  by  any 
common  reagent,  since  all  its  salts  are  soluble  in  water.  1.  I  he  Jiquic 
has  a  highly  acid  reaction,  and  on  boiling  it  with  some  copper  turnings, 
red  nitrous  fumes  are  given  off,  unless  the  proportion  of  water  is  very 
e-reat.  At  the  same  time  the  liquid  acquires  a  blue  colour.  2.  A  strea  v 
made  on  white  paper  with  the  diluted  acid  does  not  c”ly’.‘s*  1 

paper  when  heated  ;  but  a  faint  yellow  stain  is  left.  3.  The  liq 
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not  precipitated  by  salts  of  barium  or  of  silver.  The  two  last  experi- 
mente  give  merely" negative  results:  they  serve  to  show  that  sulphuric 

“"'in'oriCTto1  detect  nitric  acid,  the  liquid  should  be  first  tested  for  the 
presence  of  a  free  mineral  acid  m  the  way  described  (p.  -90)  ,  then 
tested  for  the  presence  of  nitrates  as  below. 

In  liquids  containing  organic  matter.  Nitric  acid  may  be  adminis¬ 
tered  in  such  liquids  as  tea,  vinegar,  or  beer.  In  this  case,  besides 
the  acid  reaction,  there  will  be  a  peculiar  smell  produced  by  the  strong 
acid,  when  mixed  with  substances  of  an  organic  nature.  The  applica¬ 
tion’  of  the  usual  tests  may  be  here  counteracted  :  thus,  unless  the 
quantity  of  nitric  acid  in  the  liquid  is  rather  large,  the  orange-red  nitrous 
fumes  are  not  evolved  on  boiling  it  with  copper  cuttings.  The  action 
on  gold-leaf  will  enable  the  chemist  to  detect  nitric  acid  in  coffee,  tea, 
and  similar  organic  liquids,  even  when  the  proportion  of  acid  is  small. 
Boil  a  fragment  of  gold-leaf  in  pure  hydrochloric  acid,  and  add  while 
boiling  a  few  drops  of  the  suspected  organic  liquid  to  the  mixture.  If 
the  acid  is  present  the  gold  will  be  dissolved.  When  the  acid  liquid  is 
thick  and  turbid,  a  portion  of  it  may  be  submitted  to  dialysis.  \  omited 
matters,  as  well  as  the  contents  and  coats  of  the  stomach  (cut  up), 
should  be  boiled  in  water,  and  filtered.  If  not  cleared  by  filtration,  they 
may  be  submitted  to  dialysis,  and  the  acid  water  obtained  neutralised  by 
potash,  and  concentrated.  If  by  filtration  we  succeed  in  procuring  a 
clear  acid  liquid,  the  colour  is  of  no  importance.  The  liquid  should  be 
carefully  neutralised  with  a  solution  of  pure  potash,  and  concentrated 
by  evaporation.  Drops  of  this  may  be  placed  on  a  slide,  and  the  crystals 
microscopically  examined  and  compared  with  those  of  nitre.  Paper 
dipped  into  the  concentrated  neutralised  liquid,  and  dried,  burns 
like  touch-paper.  The  crystals,  on  heating,  evolve  oxygen  and  leave 
potassium  nitrite  which,  when  warmed  with  concentrated  sulphuric 
acid,  evolves  red  acid  fumes  (mainly  nitrogen  peroxide). 

The  crystals  obtained  by  evaporating  the  neutralised  liquid  are 
generally  coloured  with  organic  matter,  but  they  fuse  into  a  white  mass 
when  carefully  heated  in  a  platinum  capsule.  (Overheating,  however, 
converts  nitrate  to  nitrite.)  The  pure  nitre  thus  obtained  may  be  tested 
as  above  described.  The  organic  matter  in  the  crystals  does  not  interfere 
with  the  results  of  the  copper  and  gold  tests. 

When  either  the  nitric  acid,  or  the  nitrate  into  which  it  has  been 
converted,  is  mixed  with  common  salt,  the  copper  test  cannot  be 
employed.  The  gold  test  will  in  such  a  case  furnish  the  best  evidence. 
Hydrochloric  acid  with  a  small  portion  of  gold-leaf  may  be  added  to 
the  dried  residue,  and  the  mixture  boiled.  If  nitric  acM  or  a  nitrate  is 
present,  even  in  minute  proportion,  some  portion  of  the  gold  will  be 
dissolved,  a  fact  demonstrable  by  the  addition  of  stannous  chloride. 

Nitric  add  may  be  detected  in  stains  on  clothing,  if  recent,  by  simply 
boil.ng  the  stained  cloth  in  water.  An  acid  liquid  will  be  obtained 
unless  the  stains  are  of  old  date  or  the  stuff  has  been  washed  This 

described ^el TheI1sCtarlnrafed’  Tv  -C!ealt  with  in  the  ™nner  alreadv 
T," Z  ,rhe  stf  S„fr°m  T  acld  on  black  and  cloth  are  of 

dr  but  the  elTl  y  ?WiCOlOUr;  When  l0,1g  exposed  they  become 
'  ’  but  the  cloth  18  easlly  torn-  A  simple  method  of  detectin'^  the  acid 
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a  portion  of  the  gold  will  be  dissolved.  ’ 


f“:ci°r  Strutts 

Ttl4Vho“£  ^bered 

other  than  poSSg  "rfc  ££.*  **“*  “  ™terial  from  — s 

__  V  /if  na  mtratf.  a  ffw  droPs  of  strong  sulphuric  acid  are  added,  and  then  a 
>  stai  of  Brucine  stirred  into  the  mixture,  a  bright  red  colour  is  produced.  This 
f  t  1S  so  delicate  that  even  a  considerable  amount  of  foreign  colouring  material 
does  not  obscure  it,  though,  of  course,  the  less  colour  from  other  sources  1  he  better 
the  blood-red  colour  of  the  Brucine  reaction  is  seen. 

2.  If  to  a  test-tube  containing  a  colourless  solution  of  a  nitrate  a  few  crystals 
of  ferrous  sulphate  be  added  and  the  test-tube  shaken  for  a  moment  or  two  and 
thef  ®°m®  str°ng  sulphuric  acid  be  added  in  such  a  manner  that  the  sulphuric 
bottom  of  the  test-tube,  then  at  the  junction  of  the  sulphuric  acid 
anti  the  liquid  to  be  tested  a  dark  purplish-brown,  almost  black,  ring  will  develop  ■ 
moreover,  around  those  crystals  of  the  ferrous  sulphate  which  have  not  completely 
dissolved  a  similar  brown  or  black  ring  will  develop.  This  test,  though  very 
delicate  in  colourless  solutions,  is  useless  in  deeply  coloured  ones.  (Nitrites  give 
this  reaction.) 


3.  Diphenylamine  test,— Diphenylamine  )  freshly  dissolved  in 

concentrated  sulphuric  acid  (0  1  grm.  in  10  c.c.)  gives  with  nitric  acid  or  its  salts 
a  blue  zone  where  the  fluids  mix.  This  is  a  very  sensitive  test,  0-5  mgr.  of  HN03 
in  1  litre  of  blood  giving  a  definite  reaction.  (Nitrites  also  give  this  reaction.) 

Cases.  A  chemist  was  pouring  a  mixture  of  nitric  and  sulphuric  acids  from 
a  carboy  containing  about  sixty  pounds,  when  by  some  accident  the  vessel  was 
broken.  For  a  few  minutes  he  inhaled  the  fumes  of  the  mixed  acids,  but  it  does 
not  appear  that  any  of  the  liquid  fell  over  him.  Three  hours  after  the  accident 
he  was  sitting  up  and  appeared  to  be  in  moderately  good  health.  He  was  then 
seen  by  a  .medical  man,  and  complained  merely  of  some  cuts  about  his  hands. 
He  coughed  violently.  In  three  hours  more  there  was  difficulty  of  breathing, 
with  increase  of  the  cough.  There  was  a  sense  of  tightness  at  the  lower  part 
of  the  throat,  and  the  pulse  was  hard.  At  times  he  said  he  could  scarcely  breathe. 
He  died  eleven  hours  after  the  accident.  On  inspection,  there  was  congestion  of 
the  windpipe  and  bronchial  tubes,  with  effusion  of  blood  in  the  latter.  The  heart 
was  flaccid,  and  contained  but  little  blood  ;  and  the  lining  membrane  of  the  heart 
and  aorta  was  inflamed.  The  blood  had  a  slightly  acid  reaction. 

A  similar  accident  occurred  to  Mr.  Stewart  and  one  of  the  janitors  of  an  educa¬ 
tional  institution  in  Edinburgh,  in  1863.  A  jar  of  nitric  acid,  which  he  was  carrying, 
fell  on  the  floor  and  was  broken.  He  and  the  janitor,  instead  of  withdrawing 
from  the  spot,  wiped  the  floor,  and  attempted  to  save  some  of  the  acid.  They 
thus  inhaled  the  fumes  which  were  immediately  diffused.  Stewart  returned  home 
unconscious  of  the  mischief  which  had  been  done.  After  an  hour  or  two,  difficulty 
of  breathing  came  on,  and  in  spite  of  every  effort  to  save  his  life,  he  died  in  ten 
hours  after  the  accident.  The  janitor  suffered  from  similar  symptoms,  and  died 
the  day  following.1 

Taylor  recorded  that,  on  one  occasion  when  he  was  preparing  gun-cotton,  he  acci¬ 
dentally  inhaled  the  vapour  and  suffered  from  severe  constriction  of  the  throat,  tight¬ 
ness  in  the  chest,  and  cough  for  more  than  a  week.  The  fumes  from  batteries  worked 
with  nitric  acid  are  often  productive  of  serious  results,  and  Sir  Thomas  Ste\  enson 
has  met  with  serious  cases  resulting  from  their  inhalation. 

In  1888  a  man  was  convicted  of  the  murder  of  a  woman  by  pouring  nitric  acid 
down  her  throat  whilst  in  bed.2  In  reality  a  mixture  of  sulphuric  and  nitric 
acids,  containing  more  sulphuric  than  nitric,  was  employed.  Such  a  mixture 
does  not  char  cellulose  (wood  and  cotton)  like  sulphuric  acid,  but  converts  it 


1  Chem.  News,  1863,  p.  132. 

-  R.  v.  Lipski,  C.C.C.,  July  1888. 
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room  in  which  the  murder  was  committed. 

A  serious  fire,  caused  by  the  bursting  of  a  carboy  fil^e^t^gration1involved 

violent  cough,  dyspnoea,  nausea,  to  continue  on  duty  and  to 

and  clonic  convulsions.  The  heart’s  action  was  at  first  <K=cel ei rated, ^  but ™th 
a  few  hours  became  very  slow,  making  only  from  forty-five  to  hft>  -four  beats 
per  minute  ;  sometimes  the  pulse  was  irregular.  All  the  patients  wmpiamed  of 
oppression  in  the  chest  and  great  pain  near  the  sternum.  This  was  followed  by 
severe  bronchitis,  the  expectoration  being  sometimes  of  a  yellow  colour  and  some¬ 
times  tinged  with  blood.  Some  of  the  patients  had  a  difficulty  in  swallowing, 
due  to  inflammation  of  the  fauces.  Albumen  was  found  in  the  urine  of  three 
of  them  for  periods  varying  from  three  to  eight  days.  Seven  recovered  completely 
within  ten  days,  but  the  remaining  four  were  very  weak  and  off  duty  for  about 
a  fortnight  longer.1 


The  two  following  cases  show  the  danger  of  the  fumes  from  nitric 
acid  : — 


An  inquiry  was  held  at  Aston  on  May  5th  relative  to  the  death  of  a  man  described 
as  an  annealer  and  dipper.  His  duty  appears  to  have  been  that  of  dipping  copper 
cups  in  dilute  nitric  acid  after  they  had  been  annealed  and  pickled.  The  medical 
evidence  pointed  to  acute  congestion  of  the  lungs,  a  condition  consistent  with  the 
statement  that  the  deceased  had  inhaled  acid  fumes.  The  jury  returned  a  verdict 
in  accordance  with  this  and  added  that  they  did  not  attach  any  blame  to  any  one, 
but  recommended  the  company  to  supply  chemically  charged  respirators  for  the 
men  employed  in  work  similar  to  that  which  the  deceased  did  and  to  have  printed 
notices  exhibited  to  that  effect.  The  product  of  the  action  of  dilute  nitric  acid 
on  copper  is,  of  course,  nitric  oxide,  which,  however,  in  contact  with  air  forms  nitric 
peroxide.  This  dark  red  fume  meeting  the  moisture  of  the  respiratory  passages 
would  split  up  into  nitrous  and  nitric  acids,  which  are  distinctly  injurious  to  the 
lung  tissues.2 


On  September  19tli  a  man,  32  years  of  age,  employed  by  Messrs.  Curtiss  and 
Harvey  in  the  manufacture  of  nitro -glycerine,  was  admitted  into  St.  Bartholomew’s 
Hospital,  Rochester,  and  died  an  hour  later.  He  was  too  distressed  to  give  any 
account  of  wrhat  had  caused  his  illness.  On  admission  ho  wras  cyanosed,  with 
laboured  and  shallow  breathing.  His  pulse  rate  wras  120,  his  respirations  were  42, 
and  his  temperature  was  98°  F.  He  was  put  to  bed  surrounded  with  hot-water 
bottles,  strychnine  was  given  hypodermically,  and  oxygen  wTas  administered. 
On  two  occasions  he  coughed  up  a  small  amount  of  frothy  bloodstained  fluid. 
His  heart  continued  to  beat  for  a  short  while  after  respiration  ceased.  At  the 
necropsy  the  pleural  cavities  were  found  to  contain  a  good  deal  of  fluid  ;  the 
lungs  were  very  congested  and  full  of  frothy  fluid  ;  the  blood  was  very  dark  in 
colour  and  had  not  coagulated.  Nitro -glycerine  is  made  by  treating  glycerine  with 
sulphuric  and  nitric  acids.  The  waste  acid  left  at  the  end  of  the  process  is  said  to 
contain  ,0  per  cent,  of  H2S04,  10  per  cent,  of  HN03,  and  20  per  cent,  of  water. 
W  hen  all  nitro -glycerine  had  been  skimmed  off  the  acid  liquid  was  made  to  flow  along 
an  open  dram  through  which  water  had  been  running.  The  man  neglected  to  shut 
off  the  water  beforehand,  and  when  the  acid  liquid  came  in  contact  with  the  water 
it  boiled  over.  He,  to  conceal  his  omission,  wiped  up  the  mess  and  inhaled  fumes 


1  Lancet  2  :  226,  1897. 

2  Lancet,  1898,  1,  p.  1341. 
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peroxid®’  "Woh  the  nitric  acid  is  said  to  be  broken 

at  TaS  s.*fted’  haPPened  at  8  a.m.,  and  the  man  continued 

at  Mork  until  12  noon,  when  illness  compelled  him  to  stop.1 

Poisoning  by  Hydrochloric  Acid  (HC1) 

Source  and  Method  of  Occurrence.  Popularly  known  as  spirits  of 
salt,  hydrochloric  acid  is  an  important  commercial  commodity.  It 
causes  a  certain  number  of  deaths  from  accident,  and  is  used  by  a  number 
ot  suicides. 


toxicity  and  Fatal  Dose.  The  smallest  quantity  of  hydrochloric 
acid  which  has  as  yet  been  knowrn  to  prove  fatal  was  a  teaspoonful  in 
a  girl  fifteen  years  of  age2  Cases  have  been  recorded  of  death  in  adults 
from  taking  half  an  ounce  of  the  commercial  acid,  but  on  the  other 
hand  recovery  has  taken  place  after  the  ingestion  of  an  ounce.3  The 
pharmacopoeial  dose  is  five  to  sixty  minims  of  the  dilute  acid,  which 
contains  10  per  cent,  of  HC1. 

Duration — Symptoms— Treatment.  These  are  similar  to  those  of 
nitric  acid,  including  the  symptoms  due  to  its  volatility. 

Post-mortem  Appearances.  These  resemble  those  of  nitric  acid, 
but  excluding  the  deep  yellow-brown  staining  caused  by  the  characteristic 
action  of  nitric  acid  on  protein.  The  skin  and  tissues  may  be  whitened, 
or,  if  the  acid  is  in  concentrated  state,  blackened.  According  to  experi¬ 
ence,  too,  it  has  less  tendency  than  the  other  two  strong  mineral  acids 
to  perforate  the  stomach. 

Analysis.  The  liquid  known  as  hydrochloric  acid  is  a  solution  of 
hydrochloric  acid  gas  (HC1)  in  water,  and  may  contain  as  much  as 
35  per  cent,  of  the  dissolved  gas.  In  a  concentrated  state,  hydrochloric 
acid  evolves  copious  fumes,  and  the  fumes  become  much  denser  if  a 
glass  stopper  moistened  with  a  strong  solution  of  ammonia  is  brought 
near.  The  pure  acid  is  nearly  colourless  ;  the  commercial  acid  is  of 
lemon-yellow  colour,  and  frequently  contains  iron,  arsenic,  common 
salt,  and  other  impurities.  Some  commercial  samples  are  contaminated 
with  benzol,  and  smell  strongly  of  it.  It  reddens  litmus  paper  strongly 
and  gives  the  general  reactions  of  a  mineral  acid.  When  boiled  with  a 
small  quantity  of  black  oxide  of  manganese,  chlorine  is  evolved.  It 
does  not  dissolve  gold-leaf  until  a  few  drops  of  nitric  acid  have  been 
added  to  it,  and  the  mixture  is  heated.  In  the  diluted  state,  these 
properties  are  lost.  It  gives  a  dense  white  precipitate  when  a  solution 
of  nitrate  of  silver  is  added  to  it.  This  precipitate  is  insoluble  in  nitric 
acid,  but  soluble  in  ammonia  ;  it  acquires  a  purple  and  black  colour  if 
exposed  to  light,  and  when  heated  it  melts  without  decomposition, 
forming  a  yellowish-coloured  substance  on  cooling.  If  the  acid  is 
contained  in  organic  liquids  in  moderate  quantity,  it  can  be  separated 
by  distillation  or  dialysis.  In  this  case  any  fixed  chlorides  present  are 
left  in  the  retort.  Chlorides,  which  may  be  present  normally,,  react 
with  sulphuric  acid  to  give  hydrochloric  acid,  so  that  before  relying  on 
the  results  of  distillation,  therefore,  it  is  necessary  to  show,  not  only 
that  hydrochloric  acid  is  distilled  off,  but  also  that  the  original  material 

contained  no  sulphuric  acid. 

1  Ibid.,  1902,  2,  p.  1163. 

2  March,  1871. 

3  Lancet,  1850. 
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Hydrochloric  “’^e 

^ZT  It  darkensathe  blood  like  sulphuric  acid,  although  it  has  not 

•iHrl  is  volatile  it  may  possibly  disappear  from  the  stuff.  If  the  .  ta 
“recent  the  acid  may  be  separated  by  boiling  the  stuff  m  water  and 
applying’ the  silver  test,  or  by  boiling  a  portion  of  the  stained  clo 
with  gold-leaf  and  nitric  acid.  An  unstained  portion  of  cloth  should 
be  similarly  tested  for  the  sake  of  comparison,  as  neutral  chlorides  giv  e 
a  similar  precipitate  with  nitrate  of  silv  ei . 


Poisoning  by  Hydrofluoric  Acid  (HF) 

Source  and  Method  of  Occurrence.  The  acid  is  manufactured  for 
the  purpose  of  etching  on  glass. 

Toxicity  and  Fatal  Dose.  The  acid  is  a  violent  poison,  both  in  itself 
and  also  because  the  commercial  acid  contains  sulphuric  acid.  As 
usually  supplied  to  glass  engravers  the  acid  contains  about  40  per  cent. 

of  HF.  f 

The  dose  in  the  case  quoted  below  was  uncertain,  “  a  tablespoontul 

or  “  a  half-quartern  ”  being  the  estimates  of  witnesses. 

Duration.  Death  takes  place  within  an  hour  or  two. 

Symptoms.  Vomiting  and  collapse  are  the  principal  symptoms. 

Inhalation  of  the  gas  produces  ulceration  of  the  conjunctiva  and 
mucous  membrane  of  the  nose  and  mouth.  Inflammation  of  the  larynx 
and  bronchitis  have  also  been  reported. 

Treatment.  Alkalies,  milk  and  demulcent  drinks  should  be  given 
and  general  measures  taken  to  counteract  shock. 

Post-mortem  Appearances.  Blood — Very  tarry,  but  without  clots  ; 
lips — Very  charred  ;  tongue — Sides  denuded  of  papillae,  dorsum  brownish, 
but  not  much  burnt,  back  part  of  the  epiglottis  and  fauces  a  deep  brown 
colour,  congested  and  ecchymosed  ;  pharynx — Purplish  slate  colour, 
ecchymosed  and  congested,  tissues  round  the  rima  glottidis  were  reddened 
and  ecchymosed  ;  oesophagus — Much  congested,  the  whole  of  a  slate 
colour,  with  deep  red  patches  ;  stomach — Cardiac  portion  markedly 
ecchymosed,  slight  ecchymosis  towards  the  pyloric  orifice,  no  perforation 
and  no  denudation  of  mucous  membrane  of  stomach  ;  intestines — Nothing 
abnormal  could  be  detected  ;  lung's — Both  very  much  congested  and 
almost  black  in  colour. 


Case.  A  sign-writer  and  glass  embosser  had  completed  some  work  and  retired 
to  a  public -house  for  some  refreshment,  having  with  him  his  tools  and  indiarubber 
bottle  of  hydrofluoric  acid,  used  in  his  employment.  He  poured  out  a  table¬ 
spoonful  or  “  a  half-quartern  ”  of  the  acid  into  a  glass  and  diluted  it  with  water 
remarking  to  the  barmaid,  “  this  is  as  harmless  as  the  liquor  you  sell,”  and  put 
it  to  his  lips.  Shortly  after  he  was  seen  to  be  looking  verv  white  and  clammv 
and  assistance  was  obtained.  He  was  able  to  speak,  and  said  that  he  had  taken 
it  before,  but  now  had  taken  too  strong  a  dose,  and  asked  for  milk  to  kill  the  acid 
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9-2p?™rnoXTfHF  t*i?  aCid,rd  “  thiS  Case’  and  f°“'d  that  it  contained 
ounces  or  as,  little  as  half  an  ounce  of  the  solution  (9-2  per  cent.). 


A  case  is  reported  in  which  half  an 
occurred  in  two  hours.2 


ounce  was  taken,  and  death 


Huppert3  records  a  case  of  poisoning  in  a  worker  in  a  mineral  water 
factory  who  drank  etching  liquid.  He  died  in  an  hour  without  special 
c*  mical  phenomena  being  noted.  The  mucous  membrane  of  the  pharynx 
oesophagus,  stomach,  duodenum  and  jejunum  was  of  a  grey  colour' 
and  swollen. 


Two  fatal  cases  of  poisoning  by  silico -fluoride  commonly  sold  as 
insect  powder  are  reported  by  Liihrig.4  In  one  of  these  half  a  spoonful 
of  the  salt  was  taken  by  mistake.  Fluorine  was  found  in  various  organs 
including  the  kidneys  and  liver. 


Poisoning  by  Oxalic  Acid  (COOH) 

Source  and  Method  of  Occurrence.  Oxalic  acid  is  commonly  used 
for  cleaning  brass,  etc.,  also  in  the  bleaching  of  straw.  It  is  also  a 
constituent,  though  in  small  amount,  of  sorrel  leaves  and  some  species 
of  Rumex.  It  occurs,  too,  in  rhubarb,  and  recent  events  seem  to  show 
that  the  green  leaf  contains  quantities  that  are  certainly  noxious  and 
may  be  fatal.  Accidents  to  children  from  eating  sorrel  are  occasionally 
reported  (vide  infra,  “  Vegetable  Poisons  ”). 

Toxicity  and  Fatal  Dose.  The  smallest  quantity  of  this  poison  which 
has  been  known  to  destroy  life  is  sixty  grains.  A  boy,  cet.  16,  took  the 
acid  in  a  solid  form,  and  in  about  an  hour  was  found  insensible,  pulseless, 
and  his  jaws  spasmodically  closed.  He  had  vomited  some  bloody  matter  ; 
his  tongue  and  lips  were  unusually  pale,  but  there  was  no  excoriation. 
He  died  in  eight  hours.5  In  one  case  three  drachms  destroyed  life  in  an 
hour.  Two  cases  occurred  at  Guy’s  Hospital,  in  each  of  which  half  an 
ounce  of  oxalic  acid  had  been  swallowed.  Active  treatment  was  adopted, 
and  both  patients  recovered.  When  the  dose  is  upwards  of  half  an  ounce, 
death  is  commonly  the  result ;  but  a  case  has  occurred  in  which  a  man 
recovered  after  having  taken  an  ounce  of  the  acid.  The  acid  was  in  this 
instance  taken  by  mistake  for  Epsom  salts.  Ellis  met  with  a  case  in  a 
woman,  cet.  50,  who  swallowed  an  ounce  of  the  acid  in  beer.  In  half  an 
hour  she  was  found  complaining  of  a  burning  pain  in  the  stomach,  and 
rolling  about.  Chalk  and  water  were  freely  given,  and  she  recovered.6 

1  October  21st,  1899. 

2  Lancet,  February  8th,  1893. 

3  Deut.  Zeits.,  f.  d.  Oesamte  Oerichtlich  Med.,  1926,  8,  424. 

4  Chem.  Zcit.,  1925,  49,  805. 

5  Lancet,  1855,  2,  p.  521. 

6  Lancet,  1864,  2,  p.  265. 
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„  Tn  oxalic  acid  we  have  a  typical  illustration  of  a  poison 

des  roy  life  within  the  same  period  of  time.  In  two  cases  nt  eaeh  of 
which  about  two  ounces  of  the  acid  were  taken,  one  man  died  in  twenty 
minutes— the  other  in  three-quarters  of  an  hour.  Christison  mentions 
an  instance  in  which  an  ounce  killed  a  girl  in  thirty  minutes  and  anot  1C 
in  which  the  same  quantity  destroyed  life  in  ten  minutes,  but  m  a  third 
case  death  did  not  occur  until  the  fifth  day.  Ogilvy  reported  a  case 
of  poisoning  by  oxalic  acid,  in  which  it  is  probable  that  death  took  place 
within  three  minutes  after  the  poison  had  been  swallowed.  1  lie  sister 
of  the  deceased  had  been  absent  from  the  room  about,  that  period,  ant 
on  her  return  found  her  dying ;  the  quantity  of  poison  taken  could  not  be 
determined.  “  Almost  immediately  ”  is  a  very  common  statement  of  the 
rapidity  of  death.  Sir  Thomas  Stevenson  had  met  with  cases  of  death 
in  fifteen  and  twenty  minutes  respectively.  When  the  dose  of  oxalic  acid 
is  half  an  ounce  and  upwards,  death  commonly  takes  place  within  an 
hour.  There  are,  it  must  be  admitted,  numerous  exceptions  to  this 
rapidity  of  action.  Christison  reported  two  cases  which  did  not  prove 
fatal  for  thirteen  hours;  and  in  an  instance  that  occurred  to  h  laser, 
in  which  half  an  ounce  was  taken,  the  individual  died  in  a  state  ot 
exhaustion  from  the  secondary  effects  thirteen  days  after  taking  the 
poison.  The  great  differences  observed  must  obviously  depend  in  part 
upon  the  condition  of  the  stomach  as  regards  its  readiness  for  absorption. 
Oxalic  acid  is  freely  soluble  in  water,  and  if  swallowed  in  solution  on  a 
moderately  empty  stomach,  in  which  absorption  is  freely  proceeding, 
it  is  easy  to  conceive  that  death  might  very  rapidly  take  place  from  the 
effect  of  the  absorbed  acid  on  the  heart.  It  is  probable  that  its  action 
after  absorption  is  due  to  the  fact  that  it  precipitates  calcium  from  the 
body  fluids. 


Symptoms.  If  this  poison  is  taken  in  a  large  dose,  e.g.,  from  half  an 
ounce  to  an  ounce  of  the  crystals  dissolved  in  water,  a  hot  burning  acid 
taste  is  experienced  during  the  act  of  swallowing  the  poison.  This  is 
accompanied  by  a  similar  sensation  extending  through  the  gullet  to  the 
stomach.  There  is  sometimes  a  sense  of  constriction  or  suffocation  : 
the  countenance  is  livid,  and  the  surface  of  the  skin  soon  becomes  cold 
and  clammy.  Vomiting  occurs  either  immediately  or  within  a  few 
minutes.  Should  the  poison  be  diluted,  there  is  merely  a  sensation  of 
extreme  soreness,  and  vomiting  may  not  occur  until  after  a  quarter  of  an 
hour  or  twenty  minutes.  In  some  cases  there  has  been  little  or  no 
vomiting,  while  in  others  this  symptom  has  been  incessant  until  death. 
In  a  case  in  which  an  ounce  of  the  acid  was  swallowed,  the  vomiting  and 
pain  in  the  stomach  continued  until  the  fifth  day,  when  the  man  died 
suddenly .1  In  a  case  in  which  the  poison  was  much  diluted,  vomiting 
did  not  occur  for  seven  hours.  The  vomited  matters  are  highlv  acid 
and  have  a  greenish-brown  or  almost  black  colour  ;  they  consist  chiefly 
of  mucus  and  altered  blood.  In  one  reported  instance  they  were 
colourless.2  In  another  case  fluid  blood  of  a  bright  arterial  colour  was 


1  Lancet, 


I860, 


509. 
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"vomited  after  some  hours.1  There  is  oreat  nain  nnrl  i0na  • 

ahrlnmon  ,  T  .  .  s  ^reat  pain  and  tenderness  in  the 

abdomen,  with  a  burning  sensation  in  the  stomach.  There  are  cold 
c  ammy  perspirations  and  convulsions.  In  a  case  in  which  about  two 
ounces  of  the  poison  had  been  swallowed  there  was  no  pain  Violent 
vomiting  and  collapse  were  the  chief  symptoms.  There  is  in  general 

S°  that  if  the  Person  is  in  erect 
position  he  falls  there  is  likewise  unconsciousness  of  surrounding 

objects,  and  a  kind  of  stupor,  from  which,  however,  the  patient  may  be 
roused  without  difficulty.  Owing  to  the  severity  of  the  pain,  the ‘  legs 
are  sometimes  drawn  up  towards  the  abdomen.  The  pulse  is  verv  feeble 
small,  irregular,  and  scarcely  perceptible.  The  blood-pressure  falls! 
Ihere  is  a  sensation  of  tingling  or  numbness  in  the  extremities,  and 
shortly  before  death  the  respiration  is  spasmodic.  The  inspirations  are 
deep,  and  a  long  interval  elapses  between  them.  Such  are  the  symptoms 
commonly  observed  in  a  rapidly  fatal  or  acute  case.  In  the  majority 
of  fatal  cases  death  takes  place  within  an  hour. 


Should  the  patient  survive  the  first  effects  of  the  poison,  the  following 
symptoms  may  appear  :  there  is  soreness  in  the  mouth,  constriction 
and  burning  pain  in  the  throat,  pain  in  swallowing,  tenderness  in  the 
abdomen,  and  irritability  of  the  stomach,  so  that  there  is  frequent 
vomiting,  accompanied  by  purging.  The  tongue  is  swollen,  and  there  is 
great  thirst.  The  patient  may  slowly  recover  from  these  symptoms. 
In  one  case  the  patient  lost  her  voice  for  eight  days.  A  man  swallowed 
a  quarter  of  an  ounce  of  the  acid  and  suffered  from  the  usual  symptoms 
in  a  severe  form.  In  about  nine  hours  his  voice,  although  naturally 
deep,  had  become  low  and  feeble.  The  weakness  of  voice  remained  for 
more  than  a  month,  and  its  natural  strength  had  not  returned  even  after 
the  lapse  of  nine  weeks.  During  the  first  month  there  was  numbness 
with  tingling  of  the  legs.2  Stevenson  saw  a  similar  case,  in  which  a  man 
almost  lost  his  voice  for  some  time.  The  occurrence  of  the  sensation 
of  numbness,  and  its  persistence  for  so  long  a  period  after  recovery  from 
the  symptoms  of  irritation,  point  to  the  effect  of  the  poison  on  the  nervous 
system.  Spasmodic  twitchings  of  the  muscles  of  the  face  and  extremities 
have  also  been  observed  in  some  instances,3  and  even  convulsions  of  a 
general  type.  Since  oxalic  acid  is  a  powerful  kidney  irritant,  symptoms 
of  acute  nephritis  may  be  expected  if  the  patient  survives  sufficiently 
long.  The  urine  passed  subsequent  to  the  poisoning  usually  contains 
albumen  and  blood,  and  the  sediment  contains  octahedral  crystals  of 
calcium  oxalate.  The  secretion  of  urine  commonly  decreases,  and  there 
may  even  be  anuria. 

The  mortality  in  242  reported  cases  was  54-5  per  cent.4 

Treatment.  Calcium  oxalate  is  the  most  insoluble  oxalate,  and 
hence  chalk  or  calcined  magnesia  should  be  given  at  once.  Saccharated 
solution  of  lime  is  very  useful  if  at  hand,  but  no  time  should  be  lost  in 
giving  some  form  of  lime  to  neutralise  the  acid.  Sodium  or  potassium 
salts  must  not  be  given,  for  their  oxalates  are  very  soluble  and  poisonous, 
hence  the  administration  of  these  alkalies  may  defeat  its  own  purpose  ; 


1  Prov.  Jour.,  June  25th,  1851,  p.  344. 

2  Med.  Times,  1850,  2,  p.  293. 

3  Lancet,  1851,  1,  p.  329.  ,  1Q(>(> 

4  Brown  and  Gettler,  Jour.  Exp.  Biol,  and  Med.,  February  192-.. 
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or 

apomorphine  would  be  risky  on  account  of  its  depressing  effect.  _ 

1  Time  is  very  important,  and  what  is  to  be  done  must  be  done  quickly . 

Diffusible  stimulants  may  be  given  either  hypodermically  or  per  rectum. 

Post-mortem  Appearances.  The  mucous  membrane  of  the  tongue, 
mouth,  throat  and  gullet,  is  commonly  white,  as  if  bleached,  but  it  is 
sometimes  coated  with  a  portion  of  the  brown  mucous  matter  dischaiged 
from  the  stomach.  This  latter  organ  contains  a  dark  brown  mucous 
liquid,  often  acid,  and  having  almost  a  gelatinous  consistency.  n 
removing  the  contents,  the  mucous  membrane  will  be  seen  pale  or  black 
and  softened,  not  always  presenting  marks  of  inflammation  or  abrasion, 
if  death  has  taken  place  rapidly .  It  may,  however,  be  coarsely  corrugated 
and  of  a  bright  red  colour.  The  mucous  membrane  is  white,  soft,  and 
brittle,  easily  raised  by  the  scalpel,  and  presents  the  appearance  which 
we  might  suppose  it  would  assume  after  having  been  boiled  for  some  time 
in  water.  The  small  vessels  are  seen  ramifying  over  the  surface,  filled 
with  dark-coloured  blood,  apparently  solidified  within  them.  The  lining 
membrane  of  the  gullet  presents  the  same  characteristics.  It  is  pale 
or  dark,  and  appears  as  if  it  had  been  boiled  in  water,  or  digested  in 
alcohol ;  it  has  been  found  strongly  raised  in  longitudinal  folds, 
interrupted  by  patches  where  the  membrane  has  become  abraded,  and 
presenting  a  curious  worm-eaten  appearance.  In  a  case  which  was  fatal 
in  eight  hours  the  tongue  was  covered  with  white  specks  ;  the  gullet 
was  not  inflamed,  but  the  stomach  was  extensively  destroyed,  and  had 
a  gangrenous  appearance.  Portions  of  the  mucous  membrane  were 
detached,  exposing  the  muscular  coat.  With  respect  to  the  intestines, 
the  upper  portion  may  be  found  inflamed  ;  but,  unless  the  case  is  pro¬ 
tracted,  the  appearances  in  the  bowels  are  not  strongly  marked.  In 
a  well-marked  instance  of  poisoning  by  this  acid,  however,  which  is 
recorded  by  Hildebrand,  the  mucous  membrane  of  the  stomach  and 
duodenum  was  much  reddened,  although  the  patient,  a  girl  of  eighteen, 
died  in  three-quarters  of  an  hour  after  taking  one  ounce  of  the  acid, 
by  mistake  for  Epsom  salts.1  In  a  case  of  poisoning  in  which  two  ounces 
of  the  acid  had  been  taken,  and  death  was  rapid,  the  coats  of  the  stomach 
presented  almost  the  blackened  appearance  produced  by  sulphuric  acid, 
owing  to  the  colour  of  the  altered  blood  pigment  spread  over  them. 
In  protracted  cases,  the  gullet,  stomach,  and  intestines  have  been  found 
more  or  less  congested  or  inflamed.  In  a  case  in  which  an  ounce  was 
swallowed,  and  death  occurred  on  the  fifth  day,  the  stomach  was  slightly 
congested,  and  contained  a  bloody  fluid,  but  the  mucous  membr~ 
was  entire.2  Lesser  found  almost  regularly  in  the  stomach  cloudy 

COnSISting  of  rlpDAQlld  Af  PQlnmm  ~ _ _ 1 . _ 

crystalline. 


ane 
areas 


.  .  „  ,  _  O - J  - - ~  uvuiuuuil  v.uuuj  CUt/O/O 

consisting  ot  deposits  of  calcium  oxalate,  partly  amorphous,  partly 


*  Casper’s  Viertdjahrs-sc.hr.,  1853,  Bd.  3,  p.  256. 
2  Lancet,  1860,  2,  p.  509. 
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,the  larynx  was  fou,uI  filled  with  frothy  mucus  and 

fluid  Wood6  1  anoXr  «  'lmgS  "ere  gOTged  with  dark-cob^ 
V  ,  . °°r‘  .  ln  another’  the  appearance  of  sanguineous  aponlexv  worn 

found  a,  the  bram  A  person  fell  dead  after  retching  violently  Anon™! 

uas  supposed  to  be  the  cause  of  death.  On  an  inspection  of  the  body 

it  was  found  that  a  large  cloth  of  blood  was  effused  on  the  brain  and  this 

waniandnedfaCt<irlly  *°i  for  death'  But  when  the’ stomach 

tVl  en  Ind  r  I  ?  acid  was  detected  in  it.  This  poison  had  been 
taken,  and  had  produced  its  usual  effects.  The  deceased  had  taken  it 

Id  1  suicldal  intention,  and  the  violent  vomiting  which  it  caused  had 
led  to  death  by  apoplexy  from  effusion  of  blood.1  Without  a  chemical 
investigation  it  is  obvious  that  the  real  cause  of  death  would  have  been 
in  this  instance  overlooked.  In  a  few  cases  there  have  been  scarcely 
any  morbid  appearances  produced  by  this  poison. 

The  glairy  contents  of  the  stomach  or  its  coats  do  not  always  indicate 
strong  acidity  until  after  they  have  been  boiled  in  water.  Oxalic  acid 
does  not  appear  to  have  a  strongly  corrosive  action  on  the  stomach. 
It  is  theiefoie  rare  to  hear  of  the  coats  of  the  organ  being  perforated  by 
it.  In  many  experiments  on  animals,  and  in  some  few  observations  on 
the  human  subject,  Taylor  found  nothing  to  bear  out  the  view  that 
perforation  is  a  common  effect  of  the  action  of  this  poison.  The  acid 
undoubtedly  renders  the  mucous  coat  soft  and  brittle,  and  perforation 
of  the  coats  may  occur  either  during  life  or  after  death  as  a  result  of  its 
chemical  action.  Wood  has  recorded  the  case  of  a  female  cet.  27, 
found  dead,  whose  death  had  obviously  been  caused  by  oxalic  acid, 
but  the  quantity  taken  and  the  duration  of  the  case  were  unknown. 
The  stomach  presented,  at  its  upper  and  forepart,  near  the  cardiac  opening, 
an  irregular  aperture  of  a  size  to  admit  the  point  of  a  finger.  From 
this  a  dark  gelatinous-looking  matter,  resembling  coffee-grounds,  was 
escaping  in  abundance.  The  perforation  was  enlarged  during  the 
removal,  and  presented  the  appearance  of  two  large  apertures  separated 
by  a  narrow  band.  The  stomach  contained  a  bloody  fluid,  in  which 
oxalic  acid  was  detected,  and  the  mucous  membrane  had  an  eroded 
appearance.  The  small  intestines  (jejunum  and  ileum)  were  similarly 
affected. 

The  kidneys  show  signs  of  acute  nephritis,  and  on  naked-eye  examina¬ 
tion  a  whitish  zone  due  to  the  deposit  of  calcium  bxalate  may  be  seen 
in  the  cortex. 

There  are  two  features  in  the  appearances  found  on  autopsy  which, 
if  present,  are  very  strongly  corroborative  of  oxalic  acid  poisoning, 
practically  pathognomonic.  These  are  (1)  the  crystals  in  the  stomach 
mentioned  above  and  (2)  similar  crystals  deposited  in  the  urinary 
tubules,  which  on  experimental  grounds  Robert  and  Kussner  regard 
as  pathognomonic  for  oxalic  acid  poisoning.  A.  Lesser  found  calcium 
oxalate  in  the  urinary  tubules  in  a  case  in  which  death  ensued  in  fifteen 
minutes  after  a  dose  of  15  grm.  of  oxalic  acid.2 

Analysis.  So  far  as  suspecting  oxalic  acid  is  concerned,  Christison 
says  :  “  If  a  patient,  after  swallowing  a  crystalline  substance  which 

tastes  strongly  acid,  is  seized  almost  immediately  with  violent  vomiting, 

1  Ibid.,  1863,  1,  47. 

2  Robert  and  Kussner,  Virch.  Arch.,  78,  209. 
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pain  in  the  stomach,  feeble  pulse,  cold  sweats,  and  cohapse  and  dies 
Sin  half  an  hour,  or  even  earlier,  there  can  scarcely  be  a  doubt  that 

oxalic  acid  has  been  administered. 

Chemical  Analysis.  In  the  Simple  State.  This  acid  may  be  m 
with  either  as  a  solid  or  in  solution  in  water.  It  is  soluble  in  about 
ten  times  its  weight  of  cold  water  or  two  and  a  half  times  its  weight 
of  cold  alcohol,  but  is  only  slightly  soluble  in  ether  Solid  oxalic  acio 
crystallises  in  long  slender  prisms,  which,  when  perfect,  are  four-sided. 
jn  this  respect  it  differs  from  other  common  acids,  mineral  and  vegetable. 
The  crystals  are  unchangeable  in  air  ;  they  are  soluble  in  water  and  in 
alcohol,  forming  strongly  acid  solutions.  When  heated  on  platinum-loil 
they  melt  and  are  entirely  dissipated  without  combustion  and  without 
being  carbonised.  Heated  gently  in  a  closed  tube,  they  melt  and  the 
vapour  is  condensed  as  a  white  crystalline  sublimate  in  a  cold  part  ot 
the  tube.  The  crystals  are  prismatic,  like  those  obtained  from  the 
solution.  There  should  be  no  residue  whatever  if  the  acid  is  pure  ; 
but  the  commercial  acid  generally  leaves  a  slight  residue  ol  fixed 
impurity.  By  this  effect  of  heat,  oxalic  acid  is  easily  distinguished  from 
those  crystalline  salts  for  which  it  has  been  sometimes  fatally  mistaken, 
namely,  the  sulphates  of  magnesium  and  zinc.  These  leave  white 
residues  in  the  form  of  anhydrous  salts.  Moreover,  oxalic  acid  effervesces 
with  sodium  carbonate  but  gives  no  precipitate,  while  the  two  salts 
mentioned  both  give  white  precipitates  with  sodium  carbonate  but  no 
effervescence.  Half  an  ounce  of  the  crystals  is  equivalent  to  about 
three  teaspoonfuls. 

When  oxalic  acid  or  an  oxalate  is  heated  with  concentrated  sulphuric 
acid,  a  mixture  of  carbon  monoxide  and  carbon  dioxide  is  evolved.  The 
former  burns  with  a  blue  flame,  and,  if  passed  into  blood,  produces  the 
easily-detected  carboxyhaemoglobin  ;  the  latter  produces  a  milkiness 
when  bubbled  through  lime  water.  (Test  for  C02  first). 

Tests  for  oxalic  acid  in  solution. 

1.  Silver  Nitrate  Test.  Silver  nitrate  gives  a  voluminous  white 
precipitate  of  silver  oxalate  when  added  to  a  solution  of  an  oxalate  or 
to  a  very  dilute  solution  of  oxalic  acid.  The  precipitate  is  easily  soluble 
in  cold  nitric  acid  (a  reaction  which  distinguishes  it  from  silver  chloride). 
Since,  in  the  case  of  free  oxalic  acid,  silver  nitrate  liberates  nitric  acid 
(C204H2  +  2AgN03=  Ag2C204  +  2HN03),  it  is  evidently  desirable  to 
carry  out  the  test  on  a  neutral  solution.  The  acid  solution  of  oxalic 
acid  should  therefore  be  neutralised  by  addition  of  ammonium  hydroxide. 
(It  should  not,  however,  be  made  alkaline.) 

If  collected  on  a  filter,  thoroughly  dried,  and  heated  on  thin  platinum - 
foil,  the  precipitate  of  silver  oxalate  is  dissipated  with  a  slight  detonation. 
\\  hen  the  oxalate  is  in  small  quantity,  this  detonation  may  be  observed 
m  detached  particles  on  burning  the  filter,  previously  well  dried. 

2.  Calcium  Test.  Any  solution  of  a  calcium  salt  gives  a  white 
precipitate  of  calcium  oxalate  with  oxalic  acids  or  an  oxalate  in  solution. 
Since  calcium  oxalate  is  soluble  in  hydrochloric  and  sulphuric  acids 
though  not  in  acetic  acid,  it  is  desirable  to  neutralise  the  test  solution 
(as  in  the  silver  nitrate  test)  The  identity  of  the  precipitate  should  be 
confirmed  by  testing  its  solubility  in  acids  and  in  ammonium  hydroxide 
m  which  calcium  oxalate  is  insoluble.  Dried  and  ignited  on  platinum 
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H  °  ,  Clu!n  oxalate  18  converted  to  calcium  carbonate  and 

1?"  ?  P*1*1®  (quicklime),  which  gives  a  blue  colour  when 

placed  on  moist  red  litmus  paper.  Like  other  oxalates,  too,  it  evolves 
carbon  monoxide  and  carbon  dioxide  (without  charring)  when  heated 
with  concentrated  sulphuric  acid.  Again  like  other  oxalates,  it  de¬ 
colourises  potassium  permanganate  solution  when  dissolved  in  hot 
dilute  sulphuric  acid. 

If  it  is  warmed  with  a  little  dilute  H2S04,  and  if  then  potassium  permanganate 
solution  is  added,  drop  by  drop,  to  the  hot  liquid,  the  red  colour  is  at  first  entirely 
discharged  and  continues  to  be  so  until  the  oxalate  has  been  entirely  oxidised 
when  a  permanent  pink  colour  denotes  the  end  of  the  reaction.  If  the  permanganate 
solution  is  of  the  usual  standard  strength  (3-16  grammes  per  litre)  and  has  been 
added  from  a  graduated  burette,  we  may  now  quickly  calculate  the  quantity  of 
oxalic  acid,  with  quite  sufficient  accuracy  for  practical  purposes,  by  remembering 
that  1  c.c.  of  the  standard  is  decolourised,  in  these  circumstances,  by  -0063  gramme 
of  crystallised  oxalic  acid. 


3.  Lead  Test.  Lead  acetate,  added  to  a  solution  of  an  oxalate  or 
oxalic  acid,  gives  a  white  precipitate  of  lead  oxalate,  soluble  in  cold 
nitric  acid,  but  insoluble  in  acetic  acid. 

4.  Permanganate  Test.  Oxalic  acid  or  any  oxalate,  dissolved  in 
hot  dilute  sulphuric  acid  (over  60°  C.,  but  not  boiling),  rapidly 
decolourises  a  solution  of  potassium  permanganate. 

Liquids  containing  Organic  Matter.  The  process  is  the  same  whether 
it  is  applied  to  liquids  in  which  the  poison  is  administered,  or  to  the 
matters  vomited,  or,  lastly,  to  the  contents  of  the  stomach.  This  poison 
readily  combines  with  albumen  and  gelatin,  and  it  is  not  liable  to  be 
decomposed  or  precipitated  by  these  or  any  other  organic  substances. 
It  is,  therefore,  commonly  found  in  solution  in  the  liquid  portion,  which 
will  then  be  more  or  less  acid.  Preliminary  tests  may  be  made  on  this 
fluid  direct — the  calcium  test,  or  addition  of  copper  sulphate  after  boiling 
to  remove  protein.  If  oxalic  acid  is  present  in  moderate  amounts, 
copper  sulphate  will  give  a  greenish-white  precipitate. 

Oxalic  acid,  like  many  other  crystalloids  may  be  partly  separated 
from  colloid  organic  matter  by  dialysis.  The  stomach  contents  (with 
the  minced  stomach,  if  necessary)  or  other  material  is  placed  in  a  parch¬ 
ment  or  collodion  sac  which  is  suspended  in  distilled  water.  The  oxalic 
acid,  with  other  crystalloids,  passes  into  the  water  and  to  this  solution, 
after  concentration  by  evaporation,  the  appropriate  tests  may  be  applied. 
Instead  of  distilled  water,  a  solution  of  calcium  acetate  or  sulphate  may 
be  used,  and  in  this  case  the  oxalic  acid,  dialysing  into  the  solution,  gives 
a  white  precipitate  of  calcium  oxalate — often  as  octahedral  crystals  ; 
this  procedure  should  only  be  used  for  part  of  the  material,  so  that 
confirmatory  tests  may  be  applied  to  the  remainder. 

An  alternative  procedure,  much  better  for  quantitative  work,  is  as 
follows.  Boil  the  liquid  to  be  tested,  filter,  wash  the  precipitate  with 
distilled  water  and,  to  the  combined  filtrate  and  washings  acidified 
with  acetic  acid,  add  lead  acetate  solution  until  no  further  precipitation 
occurs.  Filter  or  centrifuge  off  the  precipitate  (which  contains  all  the 
oxalic  acid  as  lead  oxalate),  wash,  suspend  it  in  a  little  distilled  water, 
and  treat  it  with  hydrogen  sulphide  for  several  hours  This  will  form 
black  lead  sulphide  and  liberate  the  oxalic  acid  which  will  pass  into 
solution  Filter  off  the  precipitate,  wash,  and  concentrate  the  combined 
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filtrate  and  washings  by  evaporation,  m  winch  pr°°®Mb*h®^entifiedy  in  the 

Sttr  trs  as 

“?,S  t“?« «  S,  £  -•  W 

—i  xssrr  SSSKAS1S5 

—  quantity  found  in  the  stomach 

is  Generally  small.  In  Ske  case,  in  which  about  an  ounce  and  a  half 
had  been  taken  and  in  which  the  patient  died  m  two  hours,  on  y  nee 
grains  were  recovered.  In  a  case  which  occurred  at  Bristol  in  1868 
a  woman  took  upwards  of  three-quarters  of  an  ounce  of  oxalic  acid 
(360  grains),  and  died  in  ten  minutes.  It  is  stated  that  not  more  tha 
two  grains  were  obtained  from  the  coats  of  the  stomach.  The  v  omiting 
had  been  violent,  and  the  greater  part  of  the  poison  had  been  thus  ejected. 
It  seems  that  the  woman  had  vomited  into  a  pail  containing  calcareous 
water,  and  it  was  observed  that  this  water  acquired  a  milky  white 
appearance,  owing  to  the  action  of  the  acid  on  the  salts  of  calcium.  In 
It.  v.  Cochrane ,2  in  which  it  was  charged  that  two  children,  aged  six 
and  four  years  respectively,  had  been  wilfully  poisoned  by  their  mother, 
it  was  stated  by  the  medical  witness,  Edwards,  that  he  found  forty-two 
grains  of  oxalic  acid  in  the  stomach  of  the  elder,  and  twenty  grains  in 
that  of  the  younger  child.  It  was  not  clearly  established  when  or  how 
this  large  quantity  of  poison  could  have  been  wilfully  administered  to 
the  children,  and  the  prisoner  was  acquitted. 

Since  the  soluble  oxalates  give  the  same  reactions  as  oxalic  acid 
itself,  to  prove  the  presence  of  oxalic  acid  itself,  it  will  be  necessary  to 
ascertain  the  presence  of  an  oxalate,  and  also  to  determine  the  amount 
of  free  acid  present  in  the  solution  submitted  to  analysis,  by  titration 
with  an  alkali  (showing,  also,  that  no  other  free  acid  is  also  present). 
Since,  however,  the  soluble  oxalates  are  themselves  highly  poisonous,  in 
practical  toxicology  it  is  not  always  necessary  to  do  this  in  order  to 
prove  that  a  poison  has  been  taken. 


Poisoning  by  Oxalates 

Source  and  Method  of  Occurrence.  Binoxalate  of  potash,  also  called 
salts  of  sorrel  or  salts  of  lemon,  is  a  commercial  product  used  largely 
in  straw  bleaching,  etc.  Workpeople  frequently  keep  a  solution  of  it 
in  ginger-beer  bottles,  etc.,  and  drink  it  by  mistake.  Accident  is  thus 
the  common  form  of  poisoning  by  this  salt.  The  crystals  are  sometimes 
mistaken  for  Epsom  salts. 

Toxicity  and  Fatal  Dose.  The  soluble  oxalates  destroy  life  almost 
as  rapidly  as  oxalic  acid  itself.  In  one  case,  half  an  ounce  of  salts  of 
sorrel  killed  an  adult  in  so  short  a  time  as  eight  minutes  ;  but  probably 
the  fatal  effects  were  in  this  instance  accelerated  by  the  debilitated  state 

l  ^hem-  NeW3>  APril  24th>  1868,  p.  205  ;  and  Pharm.  Jour.,  May  1868,  p.  543. 

*  Liverpool  Sum.  Ass.,  1857.  *  F 
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of  the  person  who  took  it.  In  another  case  reported  by  Chevallier 
death  took  place  in  ten  minutes.1  In  one  instance  in  which  it  was 
supplied  by  mistake  for  Epsom  salts,  it  caused  death  in  an  hour  and  a 
halt.-  In  a  reported  case,3  death  appears  to  have  been  caused  by  this 
salt  as  the  result  of  chronic  poisoning.  Out  of  nine  recorded  cases  of 

poisoning  by  this  substance,  six  proved  fatal,  while  in  three  the  patients 
recovered. 

Duration  and  Symptoms.  In  this  respect  the  oxalates  resemble  very 
closely  the  acid  itself,  except  that  the  irritant  action  may  be  less  marked, 
and  the  symptoms  of  its  depressant  effect  on  the  heart  after  absorption 
are  more  marked. 

In  a  case  of  recovery,  a  young  lady,  aged  twenty,  swallowed  an  ounce 
of  the  salt  dissolved  in  warm  water.  She  was  not  seen  by  any  one  for 
an  hour  and  a  half  ;  she  was  then  found  on  the  floor,  faint  and  exhausted, 
having  previously  vomited  considerably.  There  was  great  depression, 
the  skin  was  cold  and  clammy,  the  pulse  feeble,  and  there  was  a  scalding 
sensation  in  the  throat  and  stomach,  with  continued  shivering.  Proper 
medical  treatment  was  adopted,  and  she  recovered  in  two  days,  but  still 
suffered  from  debility  and  great  irritation  of  the  stomach.  During  the 
state  of  depression  it  was  remarked  that  the  conjunct i^se  of  the  eyes 
were  much  injected,  and  the  pupils  dilated.  There  was  also  great  dimness 
of  vision.4 


Treatment.  The  same  as  for  the  acid,  except  that  the  stomach-tube 
may  be  used,  as  there  is  less  fear  of  corrosion. 

Post-mortem  Appearances.  In  the  chronic  case  mentioned  above 
a  girl  was  charged  with  the  murder  of  her  father.  He  began  to  be  ill 
about  December  5th,  and  he  died  on  January  26th  following.  He 
suffered  from  vomiting,  heat  and  irritation  in  the  mouth  and  throat, 
prostration  of  strength,  and  constant  pains  in  the  chest  and  abdomen. 
After  death  the  appearances  were — inflammation  of  the  mucous  membrane 
of  the  stomach  and  part  of  the  bowels.  They  contained  a  dark-coloured 
fluid.  The  mucous  membrane  of  the  gullet  was  destroyed,  die  coats 
of  the  stomach,  which  were  thickened  and  injected,  had  a  gangrenous 
appearance.  There  was  no  proof  that  the  prisoner  had  had  possession 
of  the  poison  until  January  11th,  five  weeks  after  the  symptoms  had 
begun  in  the  deceased.  The  symptoms  before  and  subsequently  to  this 
date  were  similar.  The  absence  of  proof  of  possession  led  to  the  acquittal 
of  the  prisoner  ;  still  it  would  be  difficult  to  account  for  the  symptoms 
and  appearances  on  any  theory  of  disease. 

Analysis.  This  salt  is  not  very  soluble  in  cold  water,  but  its  solution 
may  be  readily  mistaken  for  that  of  oxalic  acid.  It  is  not  dissolved  by 
alcohol;  and  this  distinguishes  it  from  oxalic  acid.  (1)  The  aqueous 
solution  has  an  acid  reaction  ;  and  (2)  it  gives  a  precipitate  both  with 
nitrate  of  silver  and  sulphate  of  calcium,  like  oxalic  acid  ;  but  with  the 
latter  reagent  the  precipitation  is  much  more  copious  than  in  the  case 
of  oxalic  acid  itself.  It  is  further  distinguished  by  its  crystals,  which, 
when  slowly  produced  on  a  glass  slide,  assume  the  shape  of  small 


1  “Ann.  d’  Hyg.,”  1850,  1,  162. 

2  Pharm.  Jour.,  1873,  p.  760. 

8  Edin.  Month.  Jour.,  July  1862,  p. 
■»  Med.  Gaz.,  vol.  27,  p.  480. 
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rhombic  prisms,  often  grouped  in  a  plumose  form  and  by  a 

portion  on  platinum-foil.  While  oxalic  acid  is  entirely  volatile,  the 
binoxalate  leaves  an  ash,  which,  when  sufficiently  heated,  is  white  am 
alkaline  ;  it  may  be  proved  to  contain  carbonate  of  potassium  by  its 
dissolving  with  effervescence  in  diluted  nitric  acid,  and  forming  potassium 

nitrate.  -  .  ,  , 

In  some  instances  this  poisonous  salt  has  been  supplied  by  mistake 

for  cream  of  tartar,  and  has  caused  death.  Cream  of  tartar,  or  acid- 
tartrate  of  potassium,  leaves  a  black  alkaline  residue  when  heated  in 
closed  vessels  ( i.e .,  in  a  very  limited  supply  of  oxygen).  Its  solution  is 
less  acid  than  that  of  the  salt  of  sorrel.  It  is  not  precipitated  by  nitrate 
of  silver  or  sulphate  of  calcium.  It  chars  when  heated  with  concentrated 
sulphuric  acid.  The  different  action  of  the  two  salts  on  writing-ink 
affords  a  simple  means  of  identification. 


Cases.  In  March,  1894,  an  inquest  was  held  at  St.  Helens,  Lancashire,  on 
a  man  who  “  took  something  out  of  a  cup  ”  and  died  in  less  than  half  an  hour. 
The  contents  of  the  stomach  responded  to  the  tests  for  oxalic  acid,  and  enormous 
quantities  of  oxalate  crystals  were  found  in  the  urine,  but  there  was  no  erosion, 
not  even  inflammation  of  the  stomach  nor  of  any  part  of  the  alimentary  tract. 
There  was  no  evidence  to  show  how  or  whence  the  acid  was  obtained,  and,  except  for 
the  rapidity  of  death,  the  case  was  doubtfully  one  of  oxalic  acid  poisoning.  It 
seems  most  probable  that  there  was  an  accidental  mixing  of  oxalic  acid  with 
Epsom  salts,  which  deceased  thought  he  was  taking.  The  dose  was  taken  on  an 
empty  stomach  earl}-  in  the  morning,  which  probably  accounts  for  the  rapid 
death.  The  quantity  swallowed  was  quite  problematical. 

Dr.  Hale  White  showed  before  the  Pathological  Society  in  March  1896,  two 
cases  of  acute  nephritis  produced  by  oxalic  acid  poisoning. 

In  i?.  v.  Morris1  it  was  proved  that  the  prisoner  had  attempted  to  administer 
a  liquid  poison  forcibly  to  her  daughter,  a  girl  aged  six  years.  The  liquid  was 
sour  in  taste,  made  the  girl’s  lips  smart,  and  caused  vomiting.  There  was  dryness 
of  the  lips,  and  inflammation  of  the  lining  membrane  of  the  mouth.  Xo  portion 
of  the  substance  administered  could  be  procured,  but  a  crystalline  deposit  of 
oxalic  acid  was  obtained  from  some  stains  on  the  dress  of  the  child.  The  woman 
was  convicted. 

White  published  a  report  of  a  case  of  poisoning  with  oxalic  acid  in  which  the 
symptoms  and  appearances  are  contrasted  with  those  caused  by  disease,  and 
compared  with  those  usually  assigned  to  oxalic  acid.  The  poison  was  not  detected 
m  the  contents  of  the  stomach,  but  the  sheets  on  which  the  patient  had  vomited 

yielded  one  or  two  grains  of  oxalic  acid.  The  patient  lived  fortv  hours  after 
vomiting  had  set  in.2  ^ 


Poisoning  by  Carbolic  Acid  or  Phenol  (C(iH5OH) 

Source  and  Method  of  Occurrence.  Since  the  discovery  of  its  anti- 
sept.c  properties  carbolic  acid  has  been  manufactured  in  enormous 
quantrt.es  from  coal  tar.  The  pure  acid  is  a  white  crystalline  body 
consisting  of  colourless  interlaced  needles,  but  on  exposure  to  light 

40-4W  jfhnTf  V,  aCTr?ya  pinkish  coloul'-  The  crystals  melt' at 
i/  ‘  as  ^characteristic,  and  not  unpleasant,  odour  When  a 

small  proportion  of  water  is  added  to  the  crystals,  they  liquefy  It  is 
moderately  soluble  in  water  (100  c.c.  of  saturated  solution  at  the  ordinary 
room  temperature  contain  about  10  grammes  of  nhenoll  ThJ  y 

*  b.  C.  C.,  December  18G6. 

2  B°Ston  Med •  and  Sur9-  Jour.,  January  27th,  1870. 
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91°F.  (2G°C.).  More  commonly  carbolic  acid  is  met  with  either  as  a  colourless 

or  more  or  less  light  brown  liquid,  of  peculiar  odour,  containing  about 
pei  cent,  of  phenol,  or  as  a  dark  brown  liquid  chiefly  consisting  of 
iea\  y  oil  of  tar  with  about  30  per  cent,  of  the  acid.  These  are  largely 
used  as  disinfectants.  Carbolic  acid  does  not  redden  litmus  paper. 
Deaths  from  the  internal  use  of  carbolic  acid— usually  accidental  or 
suicidal-  are  common.  In  England  and  Wales,  within  recent  years,  (1931- 
1040)  the  annual  average  number  of  suicides  by  means  of  carbolic  acid 
lias  been  about  forty,  while  the  average  number  of  accidental  deaths 
horn  the  same  cause  is  between  two  and  three.  The  corresponding 
figures  over  the  same  period  for  lysol  and  other  phenol  and  cresol 
derivatives  are  much  higher  viz.  275  suicidal  and  6  accidental  deaths. 
These  substances  are  used  in  about  half  of  the  cases  of  suicide  from  all 
causes  excluding  coal  gas. 


Toxicity  and  Fatal  Dose.  The  official  dose  of  the  acid  is  one  to  three 
grains,  so  that  per  se  it  does  not  deserve  to  be  ranked  amongst  the  very 
dangerous  poisons.  It  is  its  universal  use  as  a  domestic  disinfectant, 
and  the  ease  with  which  it  can  be  obtained  in  large  quantities,  that 
constitute  its  danger.  There  is  reason  to  believe  that  if  absorbed,  a 
few  grains  of  the  poison  might  prove  fatal,  and  eight}"  grains  have  killed 
an  adult.  Two  fluid  drachms  of  the  liquid  acid  have  killed  a  child  two 
years  of  age  in  twelve  hours.1  In  one  case  a  child,  six  months  old,  was 
killed  by  the  administration  of  a  quarter  of  a  teaspoonful  of  the  acid 
dissolved  in  glycerine — one  part  of  acid  to  five  of  glycerine.2  Recoveiy 
has,  however,  taken  place  after  large  doses.  A  girl,  cet.  14,  swallowed 
six  fluid  drachms  of  the  undiluted  (?  30  per  cent.)  acid.  In  twenty 
minutes  she  was  comatose  and  breathing  stertorously  ;  her  face  was 
livid,  the  pulse  was  small  and  irregular  ;  the  pupils  contracted,  but  not 
so  much  as  in  opium  poisoning.  The  stomach  was  washed  out  with 
soap  and  water,  and  then  with  milk  and  water.  In  an  hour,  the  lividity 
diminished,  and  consciousness  slowly  returned.  She  did  not  complain 
of  any  gastric  irritation.3 

One  cause  of  the  danger  of  phenol  is  that  it  is  rapidly  absorbed,  not 
only  from  the  alimentary  tract,  but  from  the  rectum,  vagina,  serous 
cavities,  wounds,  and  even  through  the  intact  skin. 


Duration.  The  symptoms  usually  come  on  immediately  when  the 
acid  has  been  swallowed  in  poisonous  amounts.  Death  has  occurred 
almost  immediately,  within  three  minutes,  and  several  times  within 
twenty  minutes  of  the  administration  of  the  poison.  Littlejohn  reports 
a  death  in  fifteen  to  twenty  minutes.4  It  usually  supervenes  within 
four  hours.  Occasionally,  in  fatal  cases,  life  may  be  prolonged  foi 
twenty-four  and  even  forty-eight  hours.  Rawlings5  reports  a  case  of 
death  after  seven  days. 

Reimann6  reports  the  death  of  a  newly  born  infant  within  a  few 
hours  from  the  application  of  pure  phenol  to  the  navel. 


1  Guv’s  Hosp.  Rep.,  186/,  p.  233. 

2  B.M.J.,  Mav  20th,  1882. 

2  Ibid.,  1882,  1,  p.  939. 

4  Lancet,  1900,  2,  p.  176. 

5  tit.  Bartholomew' s  Hosp.  Jour.,  1896-97,  4,  iOi. 
0  Verteljahrssch.  f.  gen.  vied.,  1891,  3  F,  2,  63. 
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Modica1  gives  an  account  of  the  death  ofMP  'jwJ; n  in^Liholic 
WlM  diln  l"sfmUar  easeful  graL  diluted  with  water  injected  into 

acid.  In  a  j  i  fourteen  hours.  Cases  are  also 

-  —  *b“-“ 

from  the  unbroken  skin. 

Cvmntnms  As  with  so  many  other  poisons,  there  are  two  classes 
of  ca^sPr^c™oLning:-yi.  The  acute  form;  by  far  the  most 
common,  2.  The  subacute  or  chonic.  Tire  latter  might  perhaps  be 
better  styled  the  untoward  effects  of  carbolic  acid  when  employed  fo 
medical  purposes,  rarely  seen  nowadays,  since  the  advent  of  more  modern 


antiseptics. 

In  the  Acute  Form.  When  the  poison  is  swallowed  in  solution,  or 
in  the  form  of  an  undiluted  liquid,  the  patient  experiences  a  hot  burning 
sensation,  extending  from  the  mouth  to  the  stomach.  This  feeling  is 
experienced  during  the  act  of  swallowing:  and  the  lining  membrane 
of  the  mouth  is  white  and  hardened.  Carbolic  acid  is  rapidly  absorbed, 
and  in  the  course  of  a  few  minutes  may  produce  profound  effects.  In 
many  instances  the  rapidity  of  action  is  comparable  to  that  of  pi  ussic 
acid.  Although  the  local  application  of  the  acid  to  a  part  is  commonly 
followed  by  severe  burning  pain,  this  may  be  entirely  absent  and  even  a 
local  diminution  of  sensibility  may  be  produced.  This  and  also  the 
fact  that  vomiting  is  often  absent  is  due  to  the  fact  that  carbolic  acid 
rapidly  anaesthetises  the  part  to  which  it  is  applied.  Nervous  symptoms 
are  those  most  strikingly  manifested,  such  as  delirium,  giddiness,  and 
profound  insensibility.  Nausea  and  vomiting  are  present  in  not  more 
than  one-fifth  of  the  observed  cases,  but  may  be  severe  and  uncon¬ 
trollable.  When  vomiting  occurs  there  is  an  additional  danger  in  that 
the  poison  may  be  aspirated  into  the  lungs,  thus  causing  bronchitis 
and  broncho-pneumonia.  Lung  symptoms  and  broncho-pneumonia 
may  also  develop  after  ordinary  ingestion.  The  respiration  is  slow  and 
stertorous.  There  is  extreme  feebleness  of  the  pulse,  and  dry  harsh  skin, 
with  lividity  of  the  surface.  The  pupils  are  generally  minutely  contracted. 
This  state  of  the  pupils  and  the  associated  coma  may  lead  to  a  suspicion 
of  opium  poisoning.  Convulsions  and  trismus  are  not  infrequently 
observed.  The  blood-pressure  is  usually  low  and  the  scanty  urine  contains 
albumin  and  free  haemoglobin. 

In  the  subacute  or  chronic  form  the  symptom  that  arrests  attention 
is  the  peculiar  green  discoloration  of  the  urine.  This  was  first  pointed 
out  by  Sir  Thomas  Stevenson  in  1868,  and  owing  to  the  prevalent  use 
of  the  acid  in  the  early  ’eighties  for  the  dressing  of  wounds,  it  was  soon 
observed  by  many  surgeons.  It  was  a  danger  signal  and  commonly 
disappeared  with  the  discontinuance  of  the  use  of  the  acid.  It  is,  how¬ 
ever,  often  observed  in  cases  that  prove  fatal.  It  was  commonly  the 
only  symptom  in  ordinary  surgical  practice,  but  sometimes  more  serious 
features  were  added,  such  as  giddiness  or  drowsiness.  The  urine  when 
voided  is  often  of  normal  colour  or  with  a  slightly  green  tint.  On 
exposure  it  gradually  darkens  to  an  olive  green  or  black.  In  the  body, 
phenol  is  partly  oxidised  to  hydroquinone  and  pyrocatechol.  These 
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substances  along  with  unchanged  phenol  are  then  excreted,  partly  free 
and  partly  in  unstable  combination  with  sulphuric  and  glucuronic  acids’ 
The  further  oxidation  of  hydroquinone  and  pyrocatechol  in  the  voided 

sulnhurlc  16  ‘  ^  darkenjnS-  In  some  rases  the  withdrawal  of 

a  dmuc  add  may  cause  a  marked  diminution  in  the  blood  sulphate. 

Blood  and  casts  may  also  be  present  from  damage  to  the  urinary  tubules. 

a  moglobinuria  and  jaundice  may  occur  from  the  haemolytic  action  of 
the  drug.  J 


A  case  of  carbolic  acid  poisoning  can  rarely  fail  to  be  recognised. 
In  the  acute  cases  the  whitening  of  the  mouth,  the  brown  eschars  which 
iorm  on  the  skin  at  its  angles  where  the  poison  trickles  from  the  mouth, 
the  odour  of  the  breath,  and  the  profound  insensibility  and  stertorous 
loathing,  with  minutely  contracted  pupils,  rarely  leave  any  doubt  as 
to  the  nature  of  the  case.  Sir  Thomas  Stevenson  has,  nevertheless,  met 
with  a  case  in  which  a  pure  form  of  the  acid  having  been  taken 
for  suicidal  purposes,  the  odour  of  carbolic  acid  escaped  notice.  In  the 
chronic  cases  the  green  urine  is  the  characteristic  feature  which  cannot 
escape  obser\  ation.  Many  deaths  have  occurred  from  the  external  use 
of  the  acid,  and  its  use  as  an  antiseptic  lotion  has  repeatedly  produced 
serious,  if  not  fatal,  results. 

A  well-known  local  lesion  following  the  application  of  phenol  in 
ordinary  or  even  feeble  concentrations  is  gangrene,  which  is  usually 
met  with  in  the  fingers  and  in  wounds,  but  has  also  been  seen  in  the 
genital  organs. 


Treatment.  The  corrosive  action  of  carbolic  acid  is  not  very  marked, 
and  therefore  a  soft  stomach  tube  may  generally  be  used  with  care, 
but  it  must  be  remembered  that  the  anaesthetising  action  of  the  acid 
may  prevent  the  operator  knowing  that  the  tube  is  doing  damage.  After 
emptying,  the  stomach  should  be  well  washed  out  with  lukewarm  water, 
in  which  some  magnesium  sulphate,  or  saccharated  lime,  may  with 
advantage  be  dissolved,  in  order  to  afford  an  opportunity  for  the  phenol 
to  combine  and  form  an  innocuous  ether-sulphate.  Dixon 1  states 
that  intravenous  injection  of  a  solution  of  sodium  sulphate,  or  better 
persulphate,  gives  relief ;  the  respiration  recovers,  and  the  blood-pressure 
rises,  although  recovery  is  slow.  White  of  eggs  and  milk  or  adsorptive 
charcoal  (e.g.,  Carbo  medicinalis,  Merck.)  may  be  given,  but  should  be 
removed  after  a  very  short  time — i.e.,  they  are  to  be  used  for  gastric 
lavage.  Olive  oil  has  been  recommended,  but  with  doubtful  advantage. 
Several  observers  have  noticed  that  apomorphine  failed  to  produce 
emesis  in  phenol  poisoning.  Kolar2  states  that  atropine  sulphate  is  of 
great  value  as  an  antidote.  It  possibly  stimulates  the  respiratory  centre. 
External  warmth,  with  stimulants  such  as  ether  administered  hypo¬ 
dermically,  or  alcohol  by  the  mouth  or  rectum,  have  been  recommended. 
Alcohol  by  the  mouth  is  claimed  to  prevent  the  cauterising  action  of  the 
phenol,  but  its  use  has  been  condemned  by  some  observers.3  Liquid 
paraffin  has  been  recommended  for  a  similar  purpose,  and  since  it  is 
absorbed  only  very  slightly  by  the  mucous  membranes  it  may  be  valuable 
in  restricting  the  caustic  action  of  phenol.  If  respiratory  paralysis 

1  Manual  of  Pharmacology,  1925. 

2  Jour.  Amer.  Med.  Ass.,  1897. 

3  Johns  Hop.  Hosp.  Bull.,  1915,  26,  98. 
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appears  imminent,  artificial  respiration  with  administration  of  oxygen 
and  carbon  dioxide  should  be  employed. 

Post-mortem  Appearances.  Stains  produced  by  the  poison  may  be 
,  f  the  <ulcrles  of  the  mouth  and  on  the  chin,  and  its  odour  mav 
Imperceptible.  The  mucous  membrane  of  the  mouth  may  be  softened, 
andP  either  white  or  ash-grey  in  colour,  that  of  the  oesophagus  being 
similarly  affected  in  parts  ;  on  account  of  the  shorter  period  of  contact 
the  changes  in  the  mouth  and  oesophagus  are  not  usually  so  well  marked 
as  those  in  the  stomach.  The  peritoneal  surface  of  the  stomach  may  be 
injected,  its  mucous  coat  usually  being  corrugated,  toughened,  and  of  a 
brown  colour  ;  in  parts  it  sometimes  appears  stiff  and  leathery  as  though 
it  had  been  tanned  ;  in  other  instances  it  is  softened  and  easily  detached. 
It  has  been  observed  to  be  of  an  ash-grey  colour  with  small  haemorrhagic 
points  ;  actual  erosion  is  uncommon.  Blood-stained  mucus  has  been 
found  in  the  stomach.  The  duodenum  may  present  a  similar  appearance, 
the  brown  colour  being  sometimes  limited  to  the  summit  of  the  valvulae 
conniventes  or  sometimes  seen  in  the  form  of  a  series  of  parallel  hi  own 
lines  running  across  the  bowel  for  fully  twelve  inches.  The  acid  may 
transude  through  the  walls  of  the  stomach  and  cause  staining  and  har den- 
ing  of  the  liver  and  spleen  where  they  come  into  contact  with  it. 

The  lungs  are  frequently  congested  and  sometimes  oedematous. 
The  kidneys  may  show  acute  nephritis. 


Analysis.  The  characteristic  smell  of  phenol  in  the  viscera  is  the 
most  valuable  indication  of  its  presence.  To  detect  phenol  in  viscera, 
vomitus,  etc.,  the  material  is  thoroughly  mixed  with  dilute  (5  per  cent.) 
sulphuric  acid  in  sufficient  quantity  to  make  it  distinctly  acid.  The 
mixture  is  then  distilled  in  a  current  of  steam  until  the  distillate  no 
longer  gives  a  red  colour  when  boiled  with  Millon’s  reagent.  The  distillate 
is  extracted  first  with  petrol  ether  (in  which  phenol  is  almost  insoluble) 
and  then  with  ether  (in  which  it  is  very  soluble).  The  ethereal  extract 
is  shaken  with  sodium  bicarbonate  solution,  which  removes  any  salicylic 
acid  present  (salicylic  acid  is  a  derivative  of  carbolic  acid,  and  responds 
to  many  of  the  tests  used  for  the  latter).  The  ethereal  extract  is  then 
dried  by  shaking  with  anhydrous  sodium  sulphate  and  evaporated.  The 
residue  may  be  dissolved  in  water,  and  submitted  to  various  tests,  but  it 
is  well  to  remember  that  very  small  amounts  of  (combined)  carbolic  acid 
exist  normally  in  the  body,  and  that  in  disease,  greater  quantities  may 
be  present. 


Tests. 


1.  Million’s  Test  (given  also  by  nitrophenols  and  by  proteins).  A 
red  colour  is  produced  when  a  dilute  solution  cf  phenol  (even  1  :  2,000,000) 
is  warmed  with  Millon’s  reagent.  The  reagent  is  prepared  by  dissolving 
mercury  in  an  equal  weight  of  G3  per  cent,  nitric  acid  (warming  to  start 

the  action)  and  diluting  the  resulting  solution  with  its  own  volume  of 
water. 


.  ,2',  Femc  Chl0|ndc:  A/Ir°p  of  ferric  Chloride  gives  an  intense  blue- 
violet  colour  with  phenol.  The  colour  is  diminished  in  intensity  by 

Usndrevebpm;,rm0ma’  °r  "°8“  °f  ferric  chloride'  Alcoho1  Invents 
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3-  Bleaching  Powder  A  solution  of  phenol,  made  alkaline  with  a 
quarter  of  its  volume  of  ammonia,  develops  a  transient  blue  colour  on 

qnlnf  10n  °  %  CW  ,dli°pS  °f  bleaching  powder  (calcium  hypochlorite) 
solution  or  when  shaken  with  bromine  vapour.  The  colour  becomes 
permanent  on  addition  of  more  hypochlorite. 

4  Sodium  Nitrite.  Add  a  drop  of  10  per  cent,  sodium  nitrite  solution 
to  10  c.c.  of  the  solution  to  be  tested.  Pour  the  mixture  carefully  over 
concentrated  sulphuric  acid  so  that  there  is  no  mixing  and  two  layers 
aie  formed.  In  the  presence  of  phenol,  a  double  ring  appears  at  the 
junction  of  the  layers— emerald  green  below,  and  ruby  red  above. 

o.  Bromine.  Even  in  very  dilute  solution,  phenol  yields  a  copious 
precipitate  of  tribromophenol,  when  an  excess  of  bromine-water  is  added. 
These  crystals  have  a  characteristic  form  (fine  stars  or  needles)  when 
examined  under  the  microscope.  The  precipitate  when  washed  on  a 
filter,  and  treated  in  alcoholic  solution  with  sodium  amalgam,  again 
yields  phenol  (carbolic  acid).  Tribromophenol  melts  at  95°  C.,  is  in¬ 
soluble  in  water  or  acids,  but  is  soluble  in  alkalis,  alcohol,  and  ether. 

Cases.  In  dealing  with  such  a  common  poison  it  is  needless  to  quote 
cases  unless  they  present  unusual  features. 


Early  in  1904  Dr.  F.  J.  Smith  saw,  in  consultation,  a  small  Jewish  baby  suffering 
from  carboluria,  the  effect  of  the  external  application  of  carbolic  lotion  after 
circumcision.  The  child  died  within  twenty-four  hours  of  his  visit  ;  there  were  no 
pathological  changes  discovered  on  autopsy  visible  to  the  naked  eye,  but  the  con* 
dition  of  the  urine  was  unmistakable.  It  is  probable  that  this  accident  occurs  more 
commonly  than  is  suspected,  for  other  such  cases  have  been  communicated.  See 
Lancet,  1904,  1,  p.  1279. 

A  robust  woman,  cet.  30,  swallowed  nearly  half  an  ounce  of  an  alcoholic  solution 
of  carbolic  acid,  containing  35-8  per  cent,  of  the  poison.  It  was  ascertained  by 
the  use  of  the  stomach-pump  that  rather  more  than  half  of  the  poison  was  removed 
from  the  stomach,  but  that  at  least  ninety-two  grams  of  the  poison  must  have 
remained  for  absorption.  The  most  prominent  symptoms  were  insensibility  within 
ten  minutes  and  dizziness  speedily  passing  into  profound  coma,  irregular  breathing 
and  pulse,  contracted  pupils,  extreme  blueness  (cyanosis)  of  the  surface  of  the 
body,  depression  of  the  body  temperature  to  94°  F.,  and  haomoglobinuria,  i.e.,  the 
presence  of  unaltered  blood-pigment  in  the  urine,  which  contained  no  red  blood, 
corpuscles.  This  last  condition  set  in  one  hour  after  the  poison  was  taken,  and 
lasted  for  seven  hours  and  a  half.  The  urine  gave  the  reaction  for  carbolio  acid 
for  two  days.  The  woman  recovered.1 

Poisoning  by  Cresol 

Cresol  poisoning  is  almost  invariably  clue  to  one  or  other  ot  the  pro¬ 
prietary  “  coal  tar  ”  disinfectants,  such  as  Creolin,  Lysol,  Cyllin,  Izal,  Jeyes 
Fluid,  Trikresol,  Kerol,  etc.,  which  contain  cresols  and  other  phenols 

frequently  held  in  solution  by  soap. 

Of  the  three  isomeric  cresols  (hydroxy-toluene)  meta-cresol  is  stated 
to  be  the  least  toxic  (rather  less  so  than  carbolic  acid),  and  para-cresol 
the  most  toxic.  The  symptoms  are  similar  to  those  of  poisoning  by 
carbolic  acid. 

(1)  Poisoning  by  Creolin 

Source  and  Method  of  Occurrence.  This  substance  is  thus  described 
in  the  “Extra  Pharmacopoeia  ”  “  Creolin,  a  dark-coloured  liquid 

antiseptic  ;  said  to  contain  20  per  cent,  cresylic  acid,  with  neutral  hydro¬ 
carbon  oil  and  resin  soap.” 

1  Berlin  Klin.  Woch.,  1881,  No.  48. 
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..  Dr  Pinner,  physician  to  the  Jewish  Hospital  in  Hamburg,  reports  the  case 
of  a  woman  sixty  years  of  age  who  had  attempted  suicide  by  swallowing  seventy- 
five  grammes  of  creolin.  It  was  at  first  not  known  which  of  the  preparations 
called  creolin  had  been  taken,  but  the  druggist  from  whom  it  was  purchased 
subsequently  stated  that  he  only  sold  Pearson  s.  I  he  woman  was  found  uncon¬ 
scious  in  her  room,  and  was  taken  to  the  hospital  two  hours  after  the  attempt  on 
her  life.  She  was  then  comatose,  with  livid  face,  moist  skin,  and  blue  lips  ; 
her  right  pupil  was  larger  than  the  left,  and  there  was  no  reflex  action  of  the 
comea.  Her  temperature  was  36-6°  C.,  her  pulse  1 12  and  regular,  and  her  respira¬ 
tion  deep  and  snoring,  with  tracheal  rales.  In  the  pharynx  there  was  a  laige 
quantity  of  white  mucus  ;  the  palatal  arches  and  the  posterior  wall  of  the  palate 
were  covered  by  a  grey  superficial  coating.  There  was  a  strong  smell  of  creolin 
in  the  breath.  ‘  By  the  stomach-pump  three  hundred  grammes  of  a  thick  grey 
fluid  mixed  with  mucus  were  withdrawal,  and  pressure  on  the  abdomen  caused 
thick  brown  drops  of  pure  creolin  to  come  through  the  tube.  The  first  urine 
(one  hundred  and  fifty  grammes)  was  of  a  light  yellow  colour,  without  albumen, 
sugar,  or  indican  ;  the  bromine -water  test  showed  traces  of  tar  acid  in  it.  Micro¬ 
scopical  examination  revealed  nothing  abnormal.  Milk  given  through  an 
oesophageal  tube  was  immediately  vomited,  but  was  eventually  retained.  An 
hour  after  admission  into  the  hospital  there  were  well-marked  symptoms  of 
shock,  for  which  injections  of  ether  were  successfully  made.  There  was  also 
copious  diarrhoea,  and  the  stools  had  an  odour  of  creolin.  Some  hours  later  the 
patient  regained  consciousness  and  afterwards  became  better.  She  complained 
of  severe  pain  in  the  epigastric  region  and  in  the  pharynx.  The  urine  (eighty 
grammes)  was  now  of  a  dark-green  colour,  had  an  odour  of  creolin,  and  contained 
traces  of  albumen  ;  by  the  tribromophenol  reaction  it  was  estimated  that  7-5  c.c. 
of  tar  substances  were  present  in  100  c.c.  There  was  no  haemoglobinuria,  and 
only  a  small  quantity  of  leucocytes  and  red  corpuscles  and  some  casts.  The 
patient  slept  very  well  during  the  first  night,  and  on  the  following  day  there  was 
an  obvious  improvement,  the  pulse,  temperature,  and  respiration  being  normal, 
although  she  still  complained  of  headache,  want  of  appetite,  and  hoarseness  ; 
erosions  on  the  epiglottis  and  the  arytenoid  cartilage  were  observed  with  the 
laryngoscope.  On  the  fourth  day  there  was  more  diarrhoea,  the  stools  still 
smelling  of  tar  products.  The  urine  continued  for  a  week  to  be  of  a  green  colour, 
and  contained  }  per  cent,  of  albumen,  with  much  indican.  After  four  weeks 
the  patient  was  able  to  leave  the  hospital  in  perfect  health,  and  did  not  show  any 
trace  of  injury  from  the  poisoning.  Dr.  Pinner  states  that  this  is  the  seventh 
case  of  creolm  poisoning  described  in  medical  literature,  and  that  it  was  remark- 
abie  for  the  extremely  severe  symptoms  which  appeared  almost  immediatelv 
after  the  poison  had  been  swallowed.  Creolin,  he  says,  used  to  be  considered 
harmless  because  it  could  not  be  absorbed  by  the  stomach,  but  in  the  above 
case  the  gastric  juice  very  soon  transmuted  the  creolin  into  a  form  which  verv 
quickly  passed  into  the  circulation  and  appeared  after  two  hours  in  the  urine 
It  was  very  remarkable  that  the  urine  of  the  first  four  days,  even  when  kept  in 
open  glasses  showed  neither  any  growth  of  bacteria  nor  any  putrefaction  and 
the  normal  development  of  bacteria  after  exposure  to  the  atmosphere  occurred 
only  in  the  urine  passed  on  and  after  the  fifth  day.  Dr.  Pinner  therefore  sZ 

re“vZl  tL  or™!’*  »  'W  soon 

disordered  for  a  short  time  did  mw  Y  *  kldneys,  which,  though 

therefore,  according  to  Dr.  Pinner  must  be^pa^r]  Permanent  mjury.  Creolin, 
cuous  substance.  Another  case  of  i  ?  ed.  as  a  comparatively  inno- 

Gras,  of  Vilshofen,  in  the  ^  ft  2^^"?  “  rePorted  by  Dr. 
thirty-five  years  of  aee  wa<s  +  +  i  ,,  "  diem.  A  tuberculous  woman, 

vaginal  irrigations  of  3  ,  /  T  ,  day  after  oonfinement  with 

After  the  third  hrigatfonThJ ™tieT aCC°"nt  of  *><**. 

sciousness,  the  extremities  being  cold  the™in,ke<'f "bl  and  lost  con- 

shallow  ;  but  injections  of  camphor  and  nth  *  feeb  e’  and  the  respiration 

lowed  by  recovery,  and  no  trStf  “rbotl TZZTZZZ  S7  ^  't 
med.  jur. — vol.  n.  eie  I0uncl  ln  the  urme.  It 
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seems  rather  doubtful  whether  these  symptoms  were  due  to  creolin  poisoning 

birthGn  m!nr v  y  ^  .effec^,of  shock  occurring  in  a  woman  weakened  by  chikb 
birth  and  tuberculosis.  There  were  no  positive  toxic  symptoms,  and  the  quick 

recovery  makes  it  probable  that  the  seizure  was  not  really  due  to  poisoning  ”i 


Analysis.  Separation  from  the  viscera,  etc.,  is  achieved,  as  in  the 
case  of  phenol,  by  acidification  and  steam  distillation.  Cresols  are 
extracted  from  the  distillate  by  petroleum  ether  (in  which  phenol  is 
almost  insoluble). 

Cresols  give  a  blue  colour  with  ferric  chloride  (best  in  neutral  solution), 
but  on  addition  of  bromine  water  they  form  liquid  tribromo-cresols. 
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(2)  Poisoning  by  Lysol 

Lysol  is  a  dark-coloured  alkaline  liquid  consisting  of  mixed  cresols, 
the  homologues  of  phenol,  dissolved  in  soap  solution. 

Toxicity  and  Fatal  Dose.  The  relative  toxicities  of  carbolic  acid  and 
lysol  are  usually  placed  at  eight  to  one.  Thus,  if  ten  grains  is  the  lethal 
dose  of  the  former,  eighty  grains  would  be  that  of  the  latter. 


Cases.  “  Some  two  months  ago  a  child  aged  three  weeks,  whose  father  had 
given  it  lysol  instead  of  a  laxative,  was  admitted  to  the  Foundling  Hospital 
suffering  from  paroxysms  of  cough  and  dyspnoea.  The  child  died  next  day,  and 
the  post-mortem  examination,  made  by  Professor  Hoffmann,  gave  the  following 
results.  The  mucous  membrane  of  the  lips  was  greyish,  and  could  be  stripped 
off ;  the  epithelium  of  the  tongue  and  the  mucous  membrane  of  the  larynx 
and  trachea  were  swollen  ;  the  left  lung  was  consolidated,  violet-blue  in  colour, 
and  injected  with  blood  ;  the  mucous  membrane  of  the  anterior  part  of  the 
stomach  was  pale  rose-coloured,  whereas  on  the  posterior  part  hypersemia  and 
tumescence  were  observed.  Dr.  Haberda,  assistant  to  Professor  Hoffmann,  has 
shown  that  the  poisonous  action  of  lysol  is  due  to  its  containing  cresols.  It 
cauterises  the  skin  and  mucous  membrane,  and  when  absorbed  it  affects  the 
brain  and  spinal  cord,  producing  unconsciousness,  general  spasms,  reduction  of 
temperature,  and  bleeding  into  the  uriniferous  tubules.^  He  therefore  recom¬ 
mends  that  it  should  be  prescribed  only  in  dilute  solution.”2 


The  following  is  from  the  B.M.J .,  1900,  2,  p.  1498  : — 


“  On  September  10th,  I  was  called  to  one  of  the  schools  here  to  see  a  European 
bov  aged  fourteen,  who  had  been  suffering  from  *  dysentery  ’  (?)  for  about  one 
month  At  1  p.m.  he  had  taken  an  injection  of  rather  less  than  one  ounce  and 
a  half  of  lysol  in  about  a  pint  of  water,  using  an  ordinary  Higgmson  s  syringe. 
At  1.30  p.m.  he  was  found  in  bed  quite  unconscious,  in  which  state  he  remained 

until  my  visit  at  5.15  p.m.  „  , ,  . 

“  He  was  then  in  a  state  of  complete  collapse,  perfectly  unconscious,  could  n 

be  roused  at  all,  lving  partly  on  his  side,  with  the  legs  drawn  up,  with  pinhole 
pupils  He  was  sweating,  the  pulse  was  almost  uncountable  and  running,  and 
the  breathing  rapid,  but  not  abdominal,  forty  per  minute.  The  temperate 
was  subnormal.  The  heart  and  respiratory  sounds  were  normal.  The  abdome 
was  not  distended  and  only  slightly  tense;  there  was  apparently  no  tenderne^ 
on  pressure.  There  was  no  carbolic  smell  from  the  breath  or  sweat, 
orifice  was  slightly  discoloured  from  the  action  of  the  lysol. 


1  Lancet,  2,  1895,  p.  1178. 

2  Lancet,  1,  1895,  p.  1221. 
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“  The  boy  was  evidently  dying.  I  gave  hypodermic  injections  of  strychnine 
and  of  ether,  which  had  some  slight  effect  on  the  pu  se.  1  also  washed  out  the 
bowel  with  warm  water,  which  was  at  first  retained,  but,  on  making  slight  pres¬ 
sure  over  the  abdomen,  came  away  quite  uncoloured,  but  containing  numerous 
white  shreds  like  curds. 

“  The  boy  had  not  been  disturbed,  when  suddenly  a  quantity  (two  ounces  or 
so)  of  dark  brown  grumous  blood  was  ejected  from  the  mouth  and  nose  (there 
was  no  excoriatioq  or  discoloration  of  the  mouth),  and  in  five  minutes  (5.45  p.m.) 
he  was  dead.  No  post-mortem  examination  was  made. 

“I  have  frequently  in  similar  cases  (really  lower  intestinal  catarrh)  used 
irrigations  with  the  long  soft  tube  of  half  an  ounce  of  Jeyes’  fluid  (creolin)  in 
three  pints  of  warm  water,  which  has  been  evacuated,  and  afterwards  I  have 
left  in,  for  from  two  to  six  hours,  a  drachm  to  a  drachm  and  a  half  of  Jeyes’  fluid 
in  eight  ounces  of  water  without  ever  having  had  the  slightest  ill  effect,  and  almost 
invariably  with  marked  benefit.  Boric  acid  used  in  a  similar  manner  often  causes 
severe  headache  and  bilious  vomiting.  Lysol  is  evidently  more  dangerous.” 
(Hartigan.) 

Vide  also  for  fatal  cases  in  children  Epit.,  1898,  2,  p.  63,  and  B.M.J., 

Epit.,  1901,  2,  p.  73. 

By  mistake  a  nurse  gave  a  woman,  aet.  38,  suffering  from  typhoid,  some 
twelve  grains  of  lysol,  of  which  she  swallowed  ten  grains.  Five  minutes  later 
the  patient  was  markedly  cyanosed,  and  in  a  state  of  stupor.  The  breathing  was 
noisy,  difficult,  quickened,  and  irregular.  Spasm  was  at  times  noted  in  the  ex¬ 
tended  arms.  The  pulse  could  not  be  felt.  Camphor  was  injected,  and  the 
stomach  washed  out  a  few  minutes  later.  The  wash-water  smelt  of  lysol.  The 
heart’s  action  stood  at  160  per  minute,  and  was  a  little  irregular.  The  pupils  were 
somewhat  dilated,  and  did  not  react  to  light.  The  tongue  was  dry.  The  patient 
began  to  improve  after  the  camphor  injections,  but  she  was  still  unconscious  two 
hours  after  taking  the  poison.  She  woke  up  three  and  a  half  hours  later,  and 
complained  of  burning  in  the  mouth.  Milk  and  natrium  sulphuricum  were  given 
by  the  mouth.  She  vomited  a  little  later,  and  the  vomit  smelt  of  lysol.  The 
urine  contained  albumen  and  casts.  The  patient  ultimately  recovered  after 
passing  through  a  further  relapse  of  the  typhoid  fever.  The  local  svmptoms 
here  were  not  severe.  The  danger  lay  in  the  general  symptoms,  which  consisted 
of  rapid  coma  and  cardiac  weakness.  The  temperature  fell  rapidly  from  39°  to 
36°  C.  The  symptoms  resembled  those  of  carbolic  acid  poisoning.  It  is  usually 
saal  that  the  difference  between  lysol  and  carbolic  acid  poisoning  is  that  in  the 
former  the  symptoms  do  not  come  on  for  some  little  time,  but  here  they  appeared 
m  ten  minutes  ;  hence  no  generalisation  can  be  made.  The  typhoid  fever  may  have 
accounted  for  the  severity  and  early  appearance  of  the  symptoms.  Thus,  as  with 
Cf  tl°  1  d aCld’  the  8ymptoms  of  I^so1  poisoning  may  not  correspond  with  the 
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See  P-  393  under  “  Creolin.”  The  tests  for  cresols  do  not 
l  entity  the  P01S0n  as  Lysol,”  but  only  as  one  of  the  many  disinfectants 
containing  these  substances.  The  choice  is  narrowed  somewhat  if  fatty 
acids  are  also  detected  and  shown  to  be  derived  from  the  poison. 
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of  Phthisis  It  is  a  powerful  drug  with  local  effects  similar  to  those  of 
carbolic  acid,  but  is  not  commonly  used  in  present-day  medical  practice. 
1  he  official  dose  is  two  to  ten  minims,  cautiously  increased 
iaylor  records  in  previous  editions  that  ten  drachms  of  crude  “  oil  of 
tar  caused  the  death  of  a  gentleman  in  1832,  and  he  states  that  this  was 
due  to  the  creosote  contained  in  the  dose. 


Treatment.  As  for  carbolic  acid,  q.v.  p.  318. 

Analysis.  Separation  from  organic  admixture  is  to  be  effected  as  is 
directed  for  phenol. 

Creosote  may  be  recognised  by  its  odour.  In  alcoholic  solution  it  may 
be  distinguished  from  phenol  by  adding  a  few  drops  of  a  solution  of  ferric 
chloride  ,  a  green  colour  is  produced,  which  disappears  on  dilution  with 
water.  Phenol  similarly  treated  gives  a  lilac  colour  which  does  not 
disappear  on  the  addition  of  water. 

The  guaiacol  may  be  detected  (in  the  distillate)  by  the  development  of 
a  blue  colour  on  addition  of  hydrogen  peroxide  and  a  drop  or  two  of 
blood. 


Cases.  “  In  the  Intercolonial  Medical  Journal  of  Australasia  of  October  20th, 
1900,  Mr.  Herbert  M.  Hewlett  relates  the  following  case  of  creosote  poisoning  in 
a  child.  A  girl,  aged  three  and  a  half  years,  swallowed  about  two  drachms  of 
creosote.  Immediately  she  complained  of  abdominal  pain  and  was  given  a  table¬ 
spoonful  of  olive  oil.  She  rapidly  became  unconscious.  About  twenty  minutes 
afterwards,  when  she  was  seen  by  Mr.  Hewlett,  she  was  insensible,  with  pale 
face,  cyanosed  lips,  shallow'  respiration,  and  imperceptible  pulse.  The  eyes 
were  fixed,  the  pupils  were  contracted  and  immobile,  the  extremities  were  cold, 
and  the  muscles  were  flaccid.  The  stomach  was  washed  out  with  two  quarts  of 
warm  water.  A  small  quantity  of  food  was  present,  and  the  washings  smelt 
strongly  of  creosote.  The  stomach  was  next  w-ashed  out  with  two  pints  of  a 
strong  solution  of  magnesium  sulphate,  and  about  six  ounces  were  left  in  the 
viscus.  Strychnine  (one-twenty-fifth  of  a  grain)  was  injected  hypodermically, 
and  she  was  put  in  blankets  and  surrounded  by  hot  bottles.  An  enema  of 
Liebig’s  extract  and  brandy  was  also  given.  About  eight  minutes  after  emptying 
the  stomach  the  colour  of  the  lips  improved,  and  the  pulse  became  perceptible. 
Ten  minutes  later  the  colour  was  good,  and  the  respiration  was  full  and  regular. 
The  pupils  were  still  contracted,  but  reacted  to  light,  and  the  extremities  were 
warm.  In  a  couple  of  hours  she  drank  white  of  egg  and  milk,  but  complained  of 
pain  over  the  stomach,  which  was  relieved  by  hot  fomentations.  Urine  passed 
many  hours  after  taking  the  drug  was  dark  brownish.  The  first  motion  was  also 
dark  and  smelt  strongly  of  creosote.  A  second  sample  of  urine  was  of  a  watery 
green  colour.  No  after-effects  followed,  and  in  a  couple  of  days  the  child  was 
running  about  again.  Creosote  closely  resembles  carbolic  acid  in  its  action,  but 
is  a  weaker  caustic,  and  does  not  produce  convulsions.”1 

In  the  1898,  1,  p.  144,  a  case  of  extraordinary  tolerance  to  creosote 

is  recorded.  The  patient  began  with  one  drop  three  times  a  day.  This  was 
rapidly  pushed  till  he  was  taking  340  drops  a  day,  and  for  three  months  he  con¬ 
tinued  to  take  from  three  to  four  drachms  daily. 
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Poisoning  by  Pyrogallic  Acid  (Pyrogallol) 

1.2.3.  Trihydroxy-benzene,  C6H5(OH)3 

Source  and  Method  of  Occurrence.  The  acid  is  largely  used  for  the 
purposes  of  photography.  Very  few  cases  of  poisoning  by  it  are  recorde 
for  human  beings,  but,  according  to  Personne,  it  operates  powerfu  \ 
on  animals.  Two  healthy  dogs  were  selected,  and  into  the  stomach 
of  one  a  dose  of  two  grains  of  pyrogallol  dissolved  in  water  was 
injected  ;  and  twice  this  quantity  was  administered  to  the  other  dog. 
The  animals  died  after  fifty  and  sixty  hours  respectively.  The  symptoms 
are  said  to  have  resembled  those  of  phosphorus  poisoning,  and  aftei  death 
the  muscular  tissue  of  the  heart  was  found  in  each  case  to  have  under¬ 
gone  fatty  degeneration.  The  acid  causes  shrinkage  of  the  red  blood 
cells,  and  the  haemoglobin  escapes  to  the  plasma,  where  it  is  converted 
to  methaemoglobin.  There  may,  therefore,  be  intense  cyanosis.  Icterus 
follows,  and  the  urine  contains  blood  and  albumen.  The  urine  is  dark 
brown  in  colour  owing  to  the  presence  of  breakdown  products  of  the 
poison  and  of  the  blood  pigment.  Neisser  reported  a  case  of  fatal  intoxi¬ 
cation  following  inunctions  of  one-half  the  body  with  a  10  per  cent, 
pyrogallic  acid  ointment.1 

In  clinical  cases  methaemoglobinaemia  and  methaemoglobinuria  are 
outstanding  features.  The  urine  also  contains  albumin  and  casts. 

Toxicity  and  Symptoms.  The  following  cases  indicate  the  toxicity, 
symptoms,  etc. 

A  woman,  cet.  24,  married  and  pregnant,  took  by  mistake  for  a  tonic  medi¬ 
cine  a  dose  of  “  pyro  ”  stock  solution,  used  in  developing  photographs  :  this 
stock  solution  is  made  up  (according  to  the  evidence  given)  of — nitric  acid,  20 
minims  ;  pyrogallic  acid  crystals,  1  ounce  ;  water,  5£  ounces.  Of  this  mixture 
she  took  about  an  ounce  and  a  half,  which  would  correspond  to  about  120  grains 
of  pyrogallic  acid. 

\\  hen  seen  at  3  p.m.  the  next  day,  her  symptoms  were  as  follows  :  Body  and 
face  turned  a  peculiar  yellowish  green  colour,  pulse  75,  temperature  normal, 
bhe  \  omited  violently,  and  the  vomit  and  also  her  urine  were  of  a  green  colour. 
Repeated  attacks  of  syncope  followed,  with  difficulty  in  breathing.  She  com¬ 
plained  also  of  severe  pain  in  the  stomach  and  between  the  shoulders,  and  also 
of  a  “  griping  of  the  heart.”  She  took  the  dose  about  7.45  p.m.  on  Friday 
September  4th,  1896.  She  aborted  on  the  evening  of  Sunday,  September  6th! 
ami  died  about  7  a.m.  on  Tuesday,  September  8th. 

Post-mortem  examination  showed  :  Externally, x  body  of  a  peculiar  yellowish 
colour.  Stomach  corroded  all  over,  especially  at  the  oesophageal  entrance. 

3edrachmTnfab^Uti  ““t  fr°m  cesoPhageal  entrance.  Contained  about 

rel~n°f,LrC  C?,  fee'C0l0Ure<1  fluid’  smelling  of  ether.  (Had  taken  ether  to 
relie\e  pain,  also  hypodermic  injections.) 

Lungs.  —  Normal.  Heart. -Normal.  Uterus.  -  Slightly  enlarged  and  riffiit 
ovary  congested.  Contained  a  little  congealed  blood.  Otherwise  normal 
Commencing  signs  of  peritonitis.  normal. 

Cause  of  death. -Perforation  of  the  stomach,  shock,  syncope. 

The  second  is  thus  reported2 

dying.1  May  lst’  at  10  a  m"  1  was  aUrnmone'i  t0  Mrs-  H.  M„  cet.  32,  supposed  to  be 

cow’ ,Her  face,'T of  a  dir‘y  grey 

She  was  conscious,  her  pupils  norma!,’ and  skin  cold,  the  "ting 
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feebly,  and  she  took  no  notice  of  anybody,  but  would  answer  questions  put  to 
her.  The  tongue  was  dark  brown  and  dry,  and  she  had  vomited  for  two  hours 
efore  ray  arrival,  but  that  had  now  ceased,  and  the  vomit  had  been  thrown 
away,  bhe  complained  of  no  pain,  and  exhibited  no  tenderness  on  pressure 
over  the  abdomen.  I  found  no  disease  of  the  heart  or  lungs,  and  her  mother 
informed  me  that  she  had  menstruated  a  fortnight  before.  I  then  asked  her 
relathes  to  lea\e  the  room,  and  questioned  her  as  to  whether  or  not  she  had 
taken  poison  :  this  she  firmly  denied. 

The  room  was  then  searched  and  nothing  suspicious  found  except  a  pudding 
basin  under  the  bed,  which  appeared  clean. 

Large  doses  of  ether,  ammonium  carbonate,  and  digitalis  were  given,  mustard 
applied  over  the  heart,  and  hot  water  bottles  to  the  feet,  the  result  being  that 
after  some  time  the  heart  acted  slightly  better,  but  there  was  very  little 
improvement. 

Shortly  after  diarrhoea  set  in  and  continued  throughout  the  day,  and  the 
urine  which  was  passed  consisted  principally  of  blood. 

On  May  2nd  the  diarrhoea  ceased,  but  her  appearance  was  unaltered  ;  she 
then  complained  of  severe  headache  but  had  no  other  pain  and  seemed  in  a 
drowsy  condition,  answering  questions  when  spoken  to.  Later  in  the  day  her 
mother  told  her  she  thought  she  was  dying,  anil  she  then  confessed  that  she  had 
taken  poison,  and  that  the  bottle  was  hidden  under  the  carpet,  where  it  was  at 
once  found.  It  was  an  ordinary  1 -ounce  bottle  of  pyrogallic  acid,  used  by  the 
father  for  photography,  practically  empty,  and  was  said  to  have  been  half  full 
the  day  before.  She  had  mixed  the  contents  with  water  in  the  basin  found 
under  the  bed,  and  swallowed  the  fluid. 

On  May  3rd  she  was  decidedly  worse,  her  face  was  deathlike,  yet  she  could 
understand  when  spoken  to  sharply.  Later  in  the  day  she  became  comatose, 
and  died  at  4  a.m.  on  May  4th,  or  about  sixty-eight  hours  after  the  first  symptoms 
were  noticed.  I  tested  what  little  remained  in  the  bottle,  and  found  it  to  be 
pyrogallic  acid. 

At  the  post-mortem  examination  all  the  viscera  were  intensely  congested ; 
the  kidneys  were  of  a  dark  purple  colour,  the  bladder  contained  blood,  the  heart 
cavities  were  full  of  clot,  and  the  stomach  and  intestines  showed  patchy  con¬ 
gestions. 

Remarks.  —  The  absence  of  gastric  pain  or  tenderness  after  a  large  dose 
(|  oimce),  the  intense  cardiac  depression,  apparently  not  relieved  by  the  ordinary 
cardiac  stimulants,  the  cynaosed  condition  with  luematuria  and  the  slowness  of 
death,  appear  worthy  of  notice. 

Analysis.  Pyrogallic  acid  colours  ferrous  salts  an  intense  blue,  anil 
ferric  salts  a  brownish  red  ;  with  alkalies  it  becomes  brown  ery  quickly 
on  exposure  to  air. 


Poisoning  by  Thymol 

Source  and  Mode  of  Occurrence.  Thymol  occurs  in  a  number  of 
vegetable  oils  {e.g.,  oil  of  thyme).  It  is  used  as  an  antiseptic— e.g.,  in 
gargles _ and  as  an  anthelmintic.  It  is  much  less  toxic  than  phenol,  and 

has  very  much  less  local  action. 

Toxicity  and  Fatal  Dose.  Death  is  said  to  have  followed  ingestion  of 
about  90  grains,  although  in  another  case,  360  grains  caused  nothing 
more  serious  than  diarrhcea'.  Mild  symptoms  seem  to  be  fairly  common 
after  relatively  small  doses2. 

Svrrmtoms  There  may  be  a  burning  sensation  in  the  stomach, 
although  the  poison  has  very  little  corrosive  act  ion.  The  chief  symptoms 
are  nausea,  vomiting,  depression,  headache,  giddiness  and  collapse. 

Armlvsis  Thvmol  like  other  phenols,  is  separated  from  visceia, 
™,m“'ySete.,  by  «°'am  distillatio’n.  From  the  distillate,  it  is  best 

1  J  Amer.  Med.  Assoc.,  1012,  57,  1744. 

*  Ibid.,  1918,  70,  400. 
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extracted  by  chloroform.  The  chloroform  solution  of  thymol  warmed 
with  a  little  solid  potassium  hydroxide,  develops  a  dark  red  colour.  1 
thymol  is  dissolved  in  glacial  acetic  acid,  and  the  solution  is  gently 
warmed  with  an  equal  amount  of  concentrated  sulphuric  acid,  a  violet- 
red  colour  is  produced.  Pure  thymol  has  an  odour  of  thyme,  is  insoluble 
in  water,  and  melts  at  51°  C. 


Poisoning  by  Caustic  Potash  or  Soda  and  their  Carbonates 
(KOH,  NaOH,  Na,C03,  K2C03) 

Source  and  Method  of  Occurrence.  All  of  these  substances  are  used 
extensively  in  the  arts,  and  consequently  prepared  in  enormous  quantities. 
Cases  of  poisoning  by  them  are  mostly  accidental.  Pear  lash  and  soap 
lees  consist  largely  of  these  caustics. 

Toxicity  and  Fatal  Dose.  As  with  other  corrosives,  concentration  has 
much  more  to  do  with  their  toxicity  than  has  the  actual  dose.  The  quantity 
required  for  a  fatal  dose  is  unknown,  but  forty  grains  of  caustic  potash 
has  proved  fatal.  The  metals  themselves  are  constituent  parts  of  the 
human  body,  and  it  is  probable  that  the  proportion  of  any  of  these  sub¬ 
stances  that  has  become  absorbed  is  practically  negligible  ;  they  kill 
by  their  local  action  in  most  cases. 


Duration.  In  acute  cases  the  symptoms  come  on  at  once,  and  death 
takes  place  in  a  few  hours.  The  most  rapidly  fatal  case  reported  is  that 
of  a  boy,  who  died  three  hours  after  swallowing  three  ounces  of  a  strong 
solution  of  carbonate  of  potassium.  In  another  case  a  child,  aged  three 
years,  took  a  small  quantity  of  a  concentrated  solution  of  pearlash  which 
had  deliquesced,  and  died  in  twenty-four  hours.  Death  was  caused  in 
this  instance  by  the  inflammation  induced  in  the  larynx,  causing  suffoca¬ 
tion.  In  this  respect,  the  caustic  alkalies  may  destroy  life  rapidly,  like 
the  mineral  acids  ,  but  death  may  be  also  a  slow  result  of  these  poisons. 
Thus  a  lady  swallowed  by  mistake  one  ounce  and  a  half  of  the  common 
solution  of  potash  of  the  shops,  which  contains  about  5  per  cent  of  caustic 
alkali.  She  recovered  from  the  first  symptoms  of  irritation,  but  died 
seven  weeks  afterwards  from  exhaustion,  becoming  greatly  emaciated 
before  her  death.  The  alkali  had  destroyed  the  lining  membrane  of  the 
stomach,  and  had  thus  impaired  digestion. 

Such  prolonged  cases  are  by  no  means  rare  ;  they  exhibit  the  symp- 
pyTorus  an  naiy  °  UlCer>  °r  °f  Stri0ture  of  the  esophagus  or 


Symptoms.  Caustic  alkalies  dissolve  the  mucous  mpmKranno  r 
trf ntl  1UblGf  alk^h'Proteinates •  The  membranes  therefore  swell,  becoming 

translucent  and  soap-like  and  the  sloughs  are  mucilao-inous  f  f 

experiences,  during  the  act  of  swallowing  an  acrid  Caustic  tT!t  1 ’ 
to  the  alkaline  liquid  excoriating  tho  *  caustic  taste,  owing 

sensation  of  burning  heat  in  the  throaf  ^  f  me1mbrane*  There  is  a 
stomach.  Vomiting  L  not  ‘°  ^ 

the  vomited  matters  are  sometimes  mixed  with  n  ?  V  ?°es  occur’ 
colour,  and  with  detached  portion q  nf  1  b  00c*  a  dark  brown 

depending  on  the  degree  of  caustioiH  •  ^uc^us  ^^hrane,  this  effect 
face  is  cold  and  c  km  my  there  C  ^ "allowed.  The  sur- 
abdomen,  resembling  colic  usuallv  assoch.?  d  Severe  pain  in  the 

-  -  s  ~ “arh.e 
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quick  and  feeble.  In  the  course  of  a  short  time,  the  lips,  tongue  and 
throat  become  swollen,  soft  and  red.  The  later  or  after  effects  are  those 
ot  stricture  of  the  oesophagus,  viz.,  pain  or  discomfort  and  difficulty  in 
swallowing  solids  or  even  liquids,  and  of  ulcer  of  the  stomach,  viz.,  pain 
after  taking  food,  often  associated  with  vomiting,  which  may  be  very 
persistent  ;  there  may  also  be  stricture  of  the  pylorus.  On  more  than 
one  occasion  a  cast  of  the  oesophagus  has  been  expelled  by  vomiting1. 


Treatment.  This  must  be  directed  to  neutralising  the  alkali  by  means  * 
of  weak  acids.  Lemon  juice,  or  vinegar,  will  probably  be  obtainable, 
and  should  be  given,  followed  by  demulcents,  such  as  linseed  tea,  milk, 
egg-white,  etc.  These  protein-containing  fluids  have  a  considerable 
buffering  action  towards  both  acids  and  alkalies.  The  stomach  tube 
must  not  be  used,  owing  to  the  danger  of  perforation.  Morphia  and 
hypodermics  of  ether  may  be  given  to  counteract  the  pain  and  collapse. 
Belladonna  has  been  recommended  to  decrease  gastric  secretion  and 
motility.  The  oesophagus  must  be  given  rest  before  oral  feeding  is  begun 
and  feeding  must  be  such  as  to  protect  rather  than  damage  the  healing 
mucous  membranes. 


Post-mortem  Appearances.  In  recent  cases  there  are  marks  of  the 
local  action  of  the  poison  on  the  mucous  membrane  of  the  mouth,  throat, 
and  gullet.  This  membrane  has  been  found  softened,  detached,  and 
inflamed  in  patches  of  a  deep  chocolate  colour — sometimes  almost  black. 
A  similar  appearance  has  been  met  with  in  the  mucous  membrane  of  the 
larynx  and  windpipe.  The  stomach  has  had  its  mucous  surface  eroded 
in  patches,  and  there  has  been  partial  inflammation.  In  one  instance,  as 
a  result  of  the  action  of  soda,  the  author  found  it  puckered  and  blackened. 

In  1891  Sir  T.  Stevenson  gave  evidence  as  to  the  death  of  a  woman 
who  died  a  few  hours  after  drinking  a  30-per  cent,  solution  of  caustic 
potash  in  mistake  for  iodide  of  potassium.  The  stomach  was  found 
after  death  almost  completely  dissolved  in  parts. 


Barclay  has  reported  a  case  of  poisoning  by  potash,  which  furnishes  a  good 
illustration  of  the  after-effects  and  appearances  caused  by  this  poison.  A  woman, 
aged  forty-four,  was  admitted  into  hospital  about  six  hours  and  a  half  after  she 
had  swallowed  a  quantity  of  American  potash,  probably  a  saturated  solution 
of  carbonate  of  potassium  (American  pearlash).  She  had  vomited  immediately 
after  taking  it.  The  mouth  and  throat  were  much  corroded.  She  died  from 
starvation  on  July  8th,  about  two  months  after  taking  the  alkali.  On  inspection, 
the  lower  part  of  the  gullet  was  found  much  contracted,  the  lining  membrane 
entirely  destroyed,  and  the  muscular  coat  exposed.  The  external  coats  were 
much  thickened.  The  cardiac  end  of  the  stomach,  where  the  ulceration  ceased, 
was  considerably  contracted.  At  the  intestinal  end  the  mucous  lining  presented 
a  large  and  dense  cicatrix,  obstructing  all  communication  with  the  bowels,  except 
by  an  orifice  no  larger  than  a  probe.  The  intervening  portion  of  the  stomach 
was  healthy,  as  were  also  the  largo  and  small  bowels.2 


Chemical  Analysis.  Solutions  of  caustic  potash  and  soda  have  a 
strongly  alkaline  reaction  ;  they  are  distinguished  from  those  of  their 
respective  carbonates  by  giving  brown  precipitates  with  a  solution  ot 
nitrate  of  silver.  The  carbonates  on  the  other  hand,  yield  a  whitish- 
yellow  precipitate  and  evolve  carbon  dioxide  when  treated  with  dilute 

1  Hadden,  Trans.  Path.  Sac.,  Lend.,  1889-90,  41,  p.  86;  Monjour,  Gaz.  Lebd.  d.  Sc. 

Med.  de  Bordeaux,  1905,  26,  129. 

2  Med .  Times  and  Gaz.,  1853,  2,  p.  554. 
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hydrochloric  acid  in  the  cold.  The  hydroxide  and  salts  of  potassium  can 
be  distinguished  from  those  of  sodium  by  the  following  tests  : 

1  Moderately  concentrated  neutral  solutions  of  potassium  salts  give 
a  yellow  crystalline  precipitate,  K2PtCl6,  on  the  addition  of  plat  line 
chloride.  Precipitation  is  aided  by  the  addition  of  alcohol. 

2.  Under  the  same  conditions,  hydrogen  sodium  tartrate  gives  a 
white  crystalline  precipitate  of  hydrogen  potassium  tartrate. 

3.  Hydrofluosilicic  acid  (silico-fluoric  acid,  H2SiF6)  gives  a  white 
gelatinous  precipitate,  sparingly  soluble  in  water,  with  potassium  salts 
in  concentrated  solution. 

4.  A  concentrated  solution  of  potassium  pyroantimonate  (freshly 
prepared)  gives  a  white  precipitate  with  concentrated  solutions  of  sodium 
salts. 

o.  Potassium  nitrate  crystallises  in  long,  slender,  fluted  prisms  ; 
sodium  nitrate  in  rhombic  plates. 

6.  Heated  on  a  platinum  wire  in  a  colourless  gas  flame,  potassium  salts 
colour  the  flame  reddish-violet  or  lilac  ;  sodium  salts  give  a  bright  yellow 
colour. 

The  most  important  point  is  the  alkalinity  of  the  stomach  contents  to 
phenolphthalein,  since  such  a  condition  has  never  been  reported  nor¬ 
mally.  If  the  matter  tested  is  not  alkaline,  quantitative  determinations 
of  sodium  and  potassium  are  necessary. 

In  Liquids  containing  Organic  Matter.  Such  liquids  are  frothy  ; 
they  possess  an  alkaline  reaction,  a  peculiar  alkaline  odour,  and  are 
soapy  to  the  feel.  The  organic  liquid  may  be  evaporated  to  dryness, 
then  heated  in  a  porcelain  capsule  to  char  the  animal  and  vegetable 
matters,  and  the  alkali  will  be  recovered  from  it  as  carbonate  by  digest¬ 
ing  the  residual  ash  in  distilled  water. 


Cases.  In  December,  1867  a  case  of  poisoning  by  pearlash  gave  rise  to  a  trial 
for  manslaughter  at  Manchester.1 2  A  solution  of  this  substance  had  been  pre¬ 
pared  for  washing  purposes.  The  prisoner  offered  some  to  a  man,  who  tasted  it 
and  immediately  called  for  water.  The  deceased  took  some,  and  was  soon  after¬ 
wards  seen  in  the  yard  vomiting  and  in  great  pain.  This  was  on  May  31st  ;  he 
was  admitted  into  a  hospital,  where  he  remained  until  August  2nd,  suffering  all 
the  time  and  unable  to  swallow  anything  but  thin  fluids.  On  leaving  the  hospital 
he  went  home  and  died  on  September  20th,  nearly  four  months  after  swallowing 
te  alkaline  liquid.  He  died  from  starvation,  as  a  result  of  the  stricture  of  the 
f  l >e, quantity  !aken  was  unknown,  but  the  liquid  was  sufficientlv  strong 

to  soften  and  destroy  the  mucous  membrane  of  the  throat. 

i  0rfiJa  ^efers  to  two  cases  of  poisoning  by  carbonate  of  potassium,  in  each  of 

TheC  patfents11  two'™  ^  substance  was  taken  by  mistake  for  aperient  salt, 
mi  l  patK  ts’  young  men’  ^covered  from  the  first  effects,  but  ultimatelv 

£  t  »re:”Tlh%T!  ‘S?  other  *>'«•  month.,  after' the  potaon  Ltd 

puLginff^freat  irritabjlitv' nftt  *****  ^  ‘°  have  «**"  <•««  to  constant 

loss  of  tit  functions  of  this  LrgaL  from'the  detta.et ‘°  'TT T  vomitin«>  and 
with  stricture  either  of  the  gullet  or  of  tile  ?  r°L  he  llnm«  membrane, 
which  causes  micrht  typ/wo  f  i  i  j.  ^  ie  apertures  of  the  stomach  —  either  of 

produced  by  soap  lees  after  the  LinL  ™y  periocl'  A  fatol  case  of  stricture, 
by  BashamL3  6  'apSe  °f  two  years  a"d  three  months,  is  reported 


1  7?.  v.  Boothman. 

2  Lancet,  1805,  1,  p.  275. 
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Poisoning  by  Ammonia  and  its  Carbonate  [NH,OH  and  (NH4),  2C03] 

Source  and  Method  of  Occurrence.  The  caustic  solution  of  ammonia 
and  the  carbonate  are  common  articles  of  commerce.  As  drugs  they  are 
both  in  common  use  in  liniments  and  other  preparations  which  are 
poisonous  in  large  doses.  Owing  to  the  strong  smell  it  is  almost  unknown 
tor  ammonia  to  be  used  homicidally,  but  there  is  one  instance  on  record 
in  which  a  man  was  tried  for  the  murder  of  a  child  by  administering  to  it 
spirits  of  hartshorn.1 

Ammonia  is  by  no  means  uncommon  as  a  suicidal  agent,  about 
thirty  fatal  cases  being  recorded  annually  in  England  and  Wales. 


Toxicity  and  Fatal  Dose.  Ammonia  is  extremely  volatile,  and  con¬ 
sequently  easily  obtains  access  to  the  air-tubes,  where  it  sets  up  inflam¬ 
mation  if  the  vapour  be  very  strong  or  the  application  long  continued, 
with  symptoms  that  are  certainly  alarming  and  may  prove  fatal. 

The  fatal  dose  is  quite  unknown,  chiefly  owdng  to  the  rapid  deterio¬ 
ration  of  solutions  of  ammonia,  so  that  similar  quantities  of  the  liquid 
contain  very  dissimilar  quantities  of  the  real  NH4OH.  In  one  case  from 
one  to  two  drachms  of  solution  of  ammonia  caused  death.  In  another 
instance,  a  man  walked  into  a  druggist’s  shop  and  asked  for  a  small 
quantity  of  ammonia  to  take  spots  out  of  his  clothes.  The  druggist 
poured  about  a  teaspoonful  and  a  half  into  a  glass.  The  man  suddenly 
swallowed  it,  and  fell  instantly  to  the  ground.  He  soon  afterwards  died, 
complaining  of  the  most  excruciating  pain.2  Iliff  reported  the  case  of  a 
little  boy,  aged  two  years,  who  swallowed  about  half  an  ounce  of  a  strong 
solution  of  spirit  of  hartshorn,  and  in  spite  of  rather  severe  symptoms 
recovered  in  a  few'  days.3. 

Ammonia  gas,  liberated  by  the  bursting  of  containers  in  refrigerating 
plants,  etc.,  has  caused  serious  accidents.  A  concentration  of  0-5  per 
cent,  in  air  is  fatal  within  a  few  minutes,  and  one  of  0-25  per  cent,  produces 
severe  symptoms  if  breathed  for  half  to  one  hour. 


Duration.  So  far  as  onset  is  concerned,  those  symptoms  which 
are  pulmonary  in  origin  usually  occur  at  once.  Gastric  symptoms 
occur  immediately  if  the  stomach  is  empty.  If  the  patient  sur\ives 
the  acute  symptoms,  there  is,  as  in  other  corrosives,  the  usual  risk  of 
ulceration  and  cicatrisation  with  their  train  of  chronic  symptoms.  In 
one  case  a  strong  dose  of  the  solution  killed  a  man  in  four  minutes,  by 
causing  suffocation  (Christison).  In  other  cases,  in  spite  of  a  large 
dose,  death  has  taken  place  slowly.  Potain  met  with  an  instance  in 
which  a  man  swallowed  upwards  of  three  ounces  of  the  commercial 
solution  of  ammonia,  and  he  did  not  die  from  the  effects  until  the  eleventh 
day.4  A  man  swallow'ed  by  mistake  for  a  dose  of  cod-liver  oil,  a  table- 
spoonful  of  solution  of  ammonia.  CEdema  of  the  glottis  follow  ed,  and 
in  five  hours  he  died  from  suffocation.5 


Symptoms.  The  strong  solution  of  ammonia  produces  symptoms 
similar  to  those  described  for  potash.  The  only  difference  observed 
is,  that  the  sense  of  heat  and  burning  pain  in  the  throat,  gullet,  and 


1  B.  v.  Haydon,  Somerset  Spring  Ass.,  1845. 

2  Jour,  de  Chirn.  Med..  1845,  p.  531. 


a  Lancet,  1849,  2,  p.  275. 

4  Jour.  de.  Chim.  Med.,  1862, 

5  Lancet,  1870,  1,  p.  467. 
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stomach  is  much  greater.  The  suffocation too .  is usually 

»..>■ ...» s***  *, «*»  sjsee? 

along  the  bronchi,  leaving  a  track  of  this  swelling  even  to  the  finest  tub  .  . 

Vomiting  is  a  prominent  feature. 

The  damage  to  the  eyes  is  serious,  and  may  be  permanent  e\  en  a 
recovery  from  the  other  effects  of  the  poison. 

Treatment.  The  same  as  for  caustic  potash  so  far  as  the  stomach  is 
concerned.  Tracheotomy  or  intubation  may  help  the  pulmonary 
distress,  but  is  not  very  hopeful,  as  the  trouble  has  probably  reached 
below  the  glottis.  So  often  is  this  the  case  that  one  would  advise  against 
the  operation  were  it  not  that  it  is,  humanly  speaking,  impossible  to 
see  a  man  die  from  asphyxia  without  trying  to  open  the  windpipe, 
however  hopeless  one  may  know  it  to  be. 


Post-mortem  Appearances.  The  viscera  usually  presents  strong 
marks  of  corrosion.  The  mucous  membrane  of  the  tongue  is  softened, 
and  peeling  ;  the  lining  membrane  of  the  air-passages  softened  and 
covered  with  layers  of  false  membrane,  the  result  of  inflammation, 
and  the  larger  bronchial  tubes  deeply  congested  and  often  obstructed 
by  casts  or  cylinders  of  this  membrane.  The  lining  membrane  of  the 
gullet  is  inflamed  and  usually  softened  or  completely  disorganised. 
In  one  case  there  was  an  aperture  in  the  stomach  in  its  anterior  wall, 
about  one  inch  and  a  half  in  diameter  :  the  edges  were  soft,  ragged, 
and  blackened,  presenting  an  appearance  of  solution.  The  contents 
of  the  stomach  had  escaped.  On  the  inside,  the  vessels  were  injected 
with  dark-coloured  blood,  and  there  were  numerous  small  effusions 
of  blood  in  various  parts  of  the  mucous  membrane.  The  coats  were 
thin  and  softened  at  the  seat  of  the  aperture.  The  blackened  and 
congested  appearance  somewhat  resembled  that  which  is  seen  in  poisoning 
by  sulphuric  or  oxalic  acid.  The  mucous  matter  on  the  coats  of  the 
stomach  was  feebly  acid.  No  poison  of  any  kind  was  found  in  the  layer 
of  mucus  nor  in  the  coats.  There  was  not  in  any  part  a  trace  of  ammonia  , 
the  poison  which  had  caused  the  mischief.  [The  deceased  had  lived 
three  days  :  remedies  had  been  used,  and  naturally  every  trace  of 
ammonia  had  disappeared.]  In  another  case,  the  mucous  membrane 
of  the  mouth  and  throat  was  destroyed.  There  was  a  bloody  fluid, 
smelling  of  ammonia,  in  the  stomach.  At  the  lower  portion,  the  lining 
membrane  was  corroded  and  the  muscular  coat  changed  into  a  black 
pulpy  substance.  The  duodenum  was  also  inflamed.1  In  1871  a  man 
was  admitted  into  Guy’s  Hospital  who  had  swallowed  about  a  teaspoonful 
of,  as  was  supposed,  the  stronger  pharmacopceial  solution  of  ammonia 
He  died  suddenly  not  long  after  admission.  The  lips,  tongue,  tonsils 
uvula,  and  pharynx  were  much  swollen,  red,  glazed,  with  here  and  there 
flakes  of  white  epithelium  resting  upon  the  mucous  membrane.  The 
gullet  was  intensely  reddened  throughout,  and  at  its  lower  end  was  of  a 
ark  purple  colour  ;  but  this  ceased  abruptly  at  the  stomach.  The 
epiglottis  and  adjacent  parts  were  oedematous.  The  mucous  membrane 


1  Amer.  Jovr.  Med.,  Sci.,  January  1870.  p.  275. 
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of  the  windpipe  and  bronchi  was  thickened  and  injected  Both  lnnes 
"ere  oedematous  and  gorged  with  blood.  Both  sides  of  the  heart  con 
tamed  dark  fluid  blood.  There  was  a  circular  reddened  patch  on  the 
mucous  membrane  of  the  stomach,  at  the  point  on  whi<fh  the  liquid 
would  have  first  impinged  ;  and  here  the  wall  of  the  stomach  was  thinned  d 
In  the  case  of  a  woman  who  died  in  about  three  months  from  the 
time  at  which  she  had  swallowed  the  poison,  the  gullet  was  found  healthy  ; 
the  orifice,  at  its  junction  with  the  stomach,  was  slightly  contracted, 
lhe  intestinal  orifice  was  contracted  to  the  size  of  a  crowquill,  and  the 
coats  vere  thickened.  On  the  posterior  wall  of  the  stomach  there  was 
a  dense  cicatrix  of  the  size  of  half-crown,  and  from  this  point  fibrous 
bands  ramified  in  various  directions.  The  duodenum  and  other  parts 

of  the  intestinal  canal  were  healthy.*  This  well  illustrates  the  chronic 
or  delayed  cases. 


Analysis.  Solutions  of  the  three  alkalies,  potash,  soda,  and  ammonia, 
are  differentiated  from  those  of  the  alkaline  earths  by  the  fact  that  they 
are  not  precipitated  by  a  solution  of  sodium  carbonate.  All  three  are 
stiongly  alkaline,  but  a  litmus  test  paper,  blued  by  a  solution  of  ammonia, 
reverts  to  its  original  colour  on  drying.  Ammonia  is  distinguished  from 
potash  and  soda  by  its  odour  and  volatility.  Carbonate  of  Ammonium 
may  be  differentiated  from  other  ammonium  salts  by  its  alkaline  reaction 
and  its  odour  :  from  pure  ammonia — 1,  by  its  effervescing  on  being  added 
to  an  acid  ;  2,  by  its  yielding  an  abundant  white  precipitate  with  a 
solution  of  chloride  of  calcium  ;  from  the  carbonates  of  potassium  and 
sodium,  among  other  properties — 1,  by  its  giving  no  precipitate  with  a 
solution  of  sulphate  of  magnesium  ;  2,  by  the  rich  violet-blue  solution 
which  it  forms  when  added  in  excess  to  a  solution  of  copper  sulphate  ; 
3,  by  its  odour  and  volatility. 


Cases.  Tyerman  attended  a  case  in  November  1858,  in  which  a  lunatic,  cet.  62, 
swallowed  about  two  fluid  ounces  of  compound  camphor  liniment,  which 
contains  ammonia.  The  patient  immediately  complained  of  great  heat  in  the 
stomach.  Vomiting  was  induced  by  giving  him  warm  water.  The  uvula, 
throat,  and  gullet  were  so  intensely  inflamed  that  he  lost  all  power  of  swallowing  : 
and  the  efforts  to  swallow  liquids  produced  violent  retching.  The  symptoms 
gradually  abated,  and  the  man  recovered  in  four  days.  In  this  case  the  quantity 
of  ammonia  swallowed  was  small,  amounting  to  about  two  and  a  half  drachms, 
diluted  with  about  six  times  that  volume  of  rectified  spirits.  In  September, 
1863,  Gill  met  with  a  case  of  the  poisoning  of  an  infant,  only  four  and  a  half 
days  old,  by  a  small  quantity  of  this  liniment.  He  saw  the  infant  about  half 
an  hour  after  the  liquid  had  been  taken  ;  it  was  then  screaming  in  a  suppressed 
manner,  as  if  the  act  increased  the  pain  ;  the  hands  were  tightly  clenched  ;  the 
skin  was  pale  and  covered  with  a  cold  perspiration  ;  the  mucous  membrane  of 
the  lips  was  blistered,  and  that  of  the  mouth  and  the  tongue  was  white.  A 
yellowish  froth  escaped  from  the  mouth  and  nostrils  ;  the  breathing  was  painful, 
and  the  pulse  imperceptible.  In  about  two  hours  the  infant  appeared  better, 
but  at  intervals  it  suddenly  started  and  screamed,  as  if  from  sudden  jjain.  In 
six  hours  it  continued  much  in  the  same  state,  and  swallowing  was  painful.  In 
seventeen  hours  the  skin  was  moist  and  cool  :  it  had  had  a  natural  motion,  and 
had  been  in  a  drowsy  state  during  the  night.  After  twenty-four  hours  the 
infant  was  much  weaker  ;  the  limbs  were  cold,  and  the  breathing  was  feebly 
performed.  It  became  drowsy,  and  died  thirty-two  hours  after  taking  the  poison. 
Two  cases  are  reported1 2 3  in  which  children  were  poisoned  by  swallowing  a  lim- 

1  Guy’s  Hosp.  Rep.,  1872,  p.  225. 

2  Med.  Times  mid  Gaz.,  1853,  2,  p.  554. 

3  Med.  Times  and  Gaz.,  1855,  1,  p.  526. 
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meat  of  ammonia  and  oil.  In  one,  an  infant,  death  occurred  speedily  probably 
from  swelling  and  closure  of  the  air-passages,  thus  leading  to  suffocation, 
the  other  case,  death  took  place  on  the  following  morning.  Considering  the 
pungent  taste  of  ammonia,  it  is  remarkable  that  an  infant  could  have  had  the 
power  of  swallowing  nearly  two  ounces  of  strong  ammonia  liniment.  It  hart 
been  poured  down  its  throat  by  another  child  of  five  years  of  age.  A  strong 
solution  of  ammonia  has  been  maliciously  used  for  throwing  on  the  person.  It 
must  be  regarded  as  a  corrosive  liquid,  capable  of  producing  serious  injury. 
Several  cases  of  severe  injury  have  resulted  from  the  accidental  spilling  of  a 
strong  solution  of  ammonia  on  the  person. 


Group  2.  POISONING  BY  THE  METALLIC  ELEMENTS  AND 

BY  THEIR  SALTS 

A  study  of  this  group  will  show  that  it  has  nothing  to  recommend 
it  as  a  group  except  what  may  be  termed  an  “  index  ”  arrangement, 
or  a  principle  of  origin.  It  must  be  admitted  that  the  group  is  a  purely 
artificial  one  ;  and  not  only  so,  but  any  serial  arrangement  of  the  metals 
themselves  is,  from  a  toxicological  point  of  view,  arbitrary,  and  one 
only  follows  the  chemical  grouping  of  the  metals  for  convenience,  though 
it  is  possible  that,  just  as  chemistry  has  grouped  the  metals  by  their 
affinities  and  likenesses  in  forming  salts,  so  it  may  some  day  be  discovered 
that  the  metals  ultimately  poison  by  these  affinities  for  the  tissues  in 
similar  groups.  For  instance,  antimony  and  arsenic  both  show  some 
tendency  to  produce  fatty  degeneration,  and  their  nearest  ally  in  this 
as  in  the  chemical  classification  of  the  elements  is  the  non-metal 
phosphorus. 

We  shall  take  them  in  the  following  order  : — 

Potassium  salts. 

Sodium  salts. 

Silver  salts  (the  nitrate). 

Barium  salts. 

Magnesium  salts  (the  sulphate). 

Zinc  salts  (the  sulphate  and  the  chloride)  (Burnett’s  fluid). 

Mercury  and  its  salts. 

Copper  salts,  and  brass,  an  alloy  of  zinc  and  copper. 

Gold  salts,  the  chloride. 

Thallium  preparations. 

Tin  salts. 

Lead  and  its  salts,  type  metal  (antimony  and  lead). 

Arsenic  and  its  salts.  (For  gaseous  arsenic  compounds,  vide 

“  Poisoning  by  Gases,”  Group  4). 

Antimony  and  its  salts. 

Bismuth  salts. 

Osmium  tetroxide. 

IronTaUs"1'  “  Chr0mi°  and  bichromate  of  potassium. 

Nickel  and  cobalt  . 

Uranium  salts  and  salts  of  other  radioactive  elements. 
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Potassium  Nitrate  (KN03),  Nitre,  or  Saltpetre 

Source  and  Method  of  Occurrence.  The  salt  is  commonly  used  in 
medicine  and  is  an  ordinary  commercial  substance.  Cases  of  poisoning 
by  it  are  very  rare.  “  Warner’s  Safe  Cure  ”  is  essentially  a  solution 
of  nitrate  of  potassium. 

Toxicity  and  Fatal  Dose.  The  toxicity  is  very  feeble.  Peterson 
Haines  and  Webster  1  report  the  death  of  an  adult  from  a  dose  of  8  grams 
(128  grains).  On  the  other  hand,  doses  of  an  ounce  and  more  have  been 
survived.  The  official  dose  is  five  to  fifteen  grains. 

Duration.  The  symptoms  appear  within  about  half  an  hour  of 
swallowing  the  substance,  and  cases  are  recorded  of  death  in  two  and 
in  three  hours.  Chevalier  2  records  a  case  in  which  death  occurred  in 
forty-five  minutes. 

Symptoms.  From  the  recorded  cases  these  would  seem  to  consist 
of  pain  in  the  stomach,  soon  followed  by  collapse  (effect  of  absorption)  ; 
vomiting  and  purging  may  occur,  and  if  so  they  are  rather  favourable 
symptoms. 

Treatment.  Must  be  directed  to  emptying  the  stomach  by  the 
stomach  tube  or  by  an  emetic  :  there  is  no  direct  antidote.  Beyond 
this,  vide  pp.  250  et  seq.,  for  general  treatment. 

Post-mortem  Appearances.  In  one  case  the  stomach  was  found 
highly  inflamed,  and  the  membrane  detached  in  various  parts.  Near 
the  pylorus  the  inflammation  had  a  gangrenous  character.  A  large 
quantity  of  bloody  liquid  was  found  in  the  stomach.  In  another  case, 
which  proved  fatal  in  sixty  hours,  where  an  ounce  and  a  half  of  nitre 
had  been  taken,  a  small  perforation  was  found  in  the  stomach.  In 
another,  on  examining  the  body,  bloody  mucus  was  found  in  the  stomach, 
the  lining  membrane  was  of  a  brownish-red  colour,  generally  inflamed, 
and  in  parts  detached  from  the  coat  beneath.  None  of  the  poison  could 
be  detected  in  the  stomach  ;  but  its  nature  was  clearly  established  from 
the  analysis  of  a  portion  left  in  the  vessel  which  had  contained  the 

draught. 

Analysis.  For  the  chemical  properties  and  method  of  detecting 
the  components  of  this  salt,  see  pp.  329  and  300. 


Cases  A  case  is  reported  by  Orfila  in  which  a  lady  swallowed,  by  mistake 
for  another  salt,  an  ounce  of  saltpetre.  In  a  quarter  of  an  hour  there  was 
vomiting  and  purging,  the  muscles  of  the  face  were  convulsed,  the  pulse  was 
weak  the  respiration  difficult,  the  limbs  cold,  and  there  was  a  sense  of  binning 
heat  and  severe  pain  at  the  pit  of  the  stomach.  She  died  in  three  hours  Geoghe- 
gan  met  with  the  following  case  :-A  man  took  an  ounce  and  a  half  of  nitre 
by  mistake  for  Epsom  salts.  Severe  pain  in  the  abdomen  fohwed,  with  violent 
vomiting  but  no  purging  so  far  as  could  be  ascertained.  He  died  in  about 
two  hours  after  taknig  the  salt.  Fuller  had  a  case  which  proved  fatal  m  l 863 
A  man  swallowed  an  ounce  of  nitre,  mixed  with  water,  by  mistake  for  Epsom 
It  produced  vomiting,  with  severe  pain,  but  no  purging.  There  ™as 

especially  towards  the  mia  ^  &nd  duodenUm  were  of  a  deep  crimson 

it  resembled  scarlet  cloth.  ±  }  dar  especially  over  the  stomach, 

colour.  The  peritoneal  surface  was  \ery  \ascuiar,  especi  v 

1  “  Legal  Medicine  and  Toxicology,”  1923,  i.,  lo9. 

2  “Ann.  d’Hyg.,”  1861,  25,  17,  400. 
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the  vessels  having  a  more^idXn  nat  JaL 

]ieart  and  lungs  were  healthy  ;  the  blood  was i  tluia  ana u  &na  wag  made  of 

was-the  cause  of  death  no  doubt 

could  be  entertained,  and  a  verdict  was  returned  accordingly  at  the  cor 

“'qilft1882  a  farm  labourer  took  an  ounce  of  nitre  in  mistake  for  Epsom  salts 
at  7  a  m  When  seen  at  1.30  pan.,  he  was  suffering  from  mtense  pam  m  the 
stomach  of  a  burning  character,  with  hot  d1Stressing  eructations.  The  pain  had 
come  on  immediately  after  taking  the  salt  with  profuse  potation.  He  felt 
sick  but  did  not  vomit  till  11  a.in.  Vomiting  was  then  free,  and  the  ejected 
matters  were  of  a  coffee-ground  colour,  and  apparently  contained  altered  blood. 
The  pulse  was  56,  and  full  and  slow  ;  the  tongue  moist,  white,  and  tremulous. 
Micturition  was  frequent  for  the  first  three  hours.  Later  in  the  day  a  liquid 
stool,  of  tarry  appearance,  was  passed,  and  very  offensive  in  odour.  t  rom  this 
time  he  made  a  gradual  recovery.1  Two  cases  are  reported  of  recovery  after  the 
administration  of  two  ounces  of  nitre.” 


Sulphate  of  Potassium,  Sulphate  of  Potash,  Sal  Polychreest, 

or  Sal  de  Duobus 

Source  and  Method  of  Occurrence.  The  salt  is  in  use  in  medical 
practice,  and  such  cases  as  have  occurred  in  England  have  all  been 
accidental,  but  according  to  Mowbray,3  sulphate  of  potassium  is  much 
employed  in  France  as  a  popular  abortive.  He  quotes  several  instances 
in  which,  in  large  doses,  it  produced  severe  symptoms  (resembling  those 
of  irritant  poisoning),  and  even  death. 

Salt  cake,  or  nitre  cake  (KHS04)  or  (NaHS04),  sold  under  the  name 
of  “  Harpic  ”  for  cleaning  waterclosets,  etc.,  is  now  in  common  use. 

Toxicity  and  Fatal  Dose.  The  salt  has  feeble  toxic  properties. 

The  question  whether  it  is  to  be  regarded  as  an  irritant  poisonous 
salt  or  not  was  much  debated  among  the  members  of  the  profession, 
in  reference  to  a  case  which  was  tried  at  the  Central  Criminal  Court 
in  October  1843. 4 


The  accused  had  given  to  the  deceased,  the  night  before  her  death,  two 
ounces  of  sulphate  of  potassium,  dissolved  in  water  ;  and  it  was  alleged  that  a 
fortnight  previously  to  this  she  had  taken,  in  divided  doses,  as  much  as  a  quarter 
of  a  pound  of  the  salt.  The  woman  thought  that  she  was  pregnant,  but  this 
was  disproved  by  an  examination  of  the  body  ;  and  it  was  charged  that  the 
prisoner  had  given  her  the  salt  with  the  intention  of  causing  a  miscarriage. 
After  the  last  dose,  she  was  seized  with  sickness,  and  died  within  a  very  short 
The  stomach  was  found  empty,  but  highly  inflamed  ;  and  there  was  blood 
effused  on  the  brain.  One  medical  witness  referred  death  to  the  action  of  this 
salt  as  an  irritant  poison  ;  the  other  to  apoplexy,  as  an  indirect  result  of  the 
violent  vomiting  caused  by  it.  The  prisoner  was  acquitted  of  the  charge  of 

murder,  but  subsequently  found  guilty  of  administering  the  sulphate  with  intent 
to  procure  abortion. 

Both  of  the  witnesses  admitted  that,  in  small  doses,  the  salt  was 
mnocent  ;  but  that  in  the  dose  of  two  ounces  it  would  produce  dangerous 
effects  A  case  somewhat  similar  in  its  details,  was  the  subject  of  a 
trial  at  the  Central  Criminal  Court  in  October  1856.5 

1  1882,  1,  p.  304. 

A/ed.,  1914,  47,  257 ’  18  :  a^so  Hamack,  Vierieljahrsschr.  f.  ger. 

3  Med.  Gaz.,  vol.  33,  p.  54. 

4  R.  v  Haynes. 

6  R.  v.  Qalor. 
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A  married  woman,  the  wife  of  the  prisoner  in  the  that  d 

rd\  t  “ 

SaSJUStaSS?  °Thhd  WOn’T  With  Symrt0™  °°f  the 

but  She  T  deceased  was  not  seen  by  a  medical  man  while  living 

had  a  bilTous  col,furm  On™”.  ^  vo“itin»-  and  Paging  i  the  vomited  matte! 
naa  a  bilious  colour.  On  inspection,  the  stomach  and  the  upper  portion  of  the 

small ^intestines  were  of  a  deep  purple  colour,  as  if  from  the  acS  of  some 

irritating  substance.  The  stomach  when  opened  showed  marks  of  irritation 

of  1  tbieWrOUS  fl°ai  Wavf-  COngestecL  In  this  organ  there  was  a  spoonful 

k  /•flU1]d:  Wi|ich  contained  a  quantity  of  sulphate  of  potassium.  The 
intestines  contained  twelve  ounces  of  a  thick  white  fluid,  highly  charged  with 

Jlnmu  tiaTi  !t  ,Wh.e“  analysed  yielded  sulphate  of  potassium.  There  was  no 
cloubt  that  death  had  been  caused  by  an  overdose  of  this  salt. 

In  the  cases  here  related  there  is  no  question  but  that  excessive 
doses  were  administered,  but  there  is  a  principle  with  regard  to  saline 
purgatives  (and  indeed  to  other  medicines)  that  it  is  as  well  to  bear  in 
mind,  viz.,  that  if  they  fail  for  any  reason  to  effect  their  ostensible  purpose 
of  pinging,  they  are  liable  to  be  absorbed  and  then  to  cause  depressant 
effects  upon  organs  with  which  the  blood  brings  them  in  contact. 

In  one  case  two  drachms  acted  powerfully  j  and  in  another  four 
drachms  of  the  salt  administered  to  a  lady  after  her  confinement,  had 
all  the  effects  of  an  irritant  poison.  These  cases  are  the  only  instances 
in  which  it  is  publicly  known  to  have  proved  fatal  in  England  ;  and 
they  show  that  substances,  commonly  regarded  as  innocent,  may  some¬ 
times  give  rise  to  important  questions  in  toxicology. 

Duration.  A  lady,  about  a  week  after  her  delivery,  took,  by  the 
prescription  of  her  medical  attendant,  about  ten  drachms  of  this  salt 
in  divided  doses,  as  a  laxative.  After  the  first  dose,  she  was  seized 
with  severe  pain  in  the  stomach,  nausea,  vomiting,  purging,  and  cramps 
in  the  limbs.  These  symptoms  were  aggravated  after  each  dose  :  she 
died  in  two  hours.  It  was  supposed  that  some  poison  had  been  taken 
by  mistake  ;  but  that  was  not  the  case,  and  the  question  was,  whether 
her  death  was  or  was  not  caused  by  sulphate  of  potassium.  On  an 
inspection  of  the  body,  the  mucous  membrane  of  the  stomach  and 
intestines  was  pale,  except  in  the  valvulae  conniventes  (folds),  in  which 
it  was  reddened.  In  the  stomach  was  a  large  quantity  of  a  reddish- 
coloured  liquid,  which,  on  analysis,  was  found  to  contain  only  sulphate 
of  potassium,  and  no  trace  of  any  other  common  irritant  poison.  The 
examiners  referred  death  to  sulphate  of  potassium  taken  in  an  unusually 
large  dose,  wherebj’-  it  had  acted  as  an  irritant  poison  on  a  person  whose 
constitution  was  already  much  debilitated.1 

Symptoms.  Are  those  of  an  irritant,  rapidly  followed  by  the  usual 
symptoms  of  depression  and  collapse  ;  vide  the  narrated  cases  abo^  e. 

Treatment.  Must  be  symptomatic  :  the  stomach  may  be  emptied 
if  thought  advisable. 

Post-mortem  Appearances.  Those  common  to  most  irritants, 
illustrated  by  the  cases. 

Analysis.  It  is  said  that  sulphate  of  potassium  lias  in  some  cases 
caused  vomiting  and  other  serious  symptoms,  from  its  containing  as 
impurity  sulphate  of  zinc.  This,  if  present,  would  be  easily  discovered 

i  “  Ann.  d’Hyg.,”  April,  1842. 
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bv  the  appropriate  tests.  A  more  serious  impurity  is  arsenate  of 
potassium  This  impurity  may  be  derived  from  sulphuric  acid  used  in 
its  manufacture.  It  would  be  well  to  test  for  arsenic  any  sample  of 

sulphate  which  has  caused  great  irritation. 

Sulphate  of  potassium  is  easily  identified.  It  is  a  dry,  hard  salt, 
soluble  in  water,  forming  a  neutral  solution.  This  solution  if  sufficient  \ 
concentrated,  is  precipitated  both  by  tartaric  acid  and  by  platinic 
chloride,  whereby  potassium  is  indicated  ;  and  the  presence  of  sulphuric 
acid  is  detected  by  the  action  of  a  salt  of  barium  (p.  295). 

In  Organic  Liquids.  The  substance  containing  the  salt  may  be 
evaporated  to  dryness  and  incinerated,  when  the  undecomposed  sulphate 
may  be  obtained  by  lixiviating  the  calcined  residue  with  distilled  water. 
Sulphate  and  potassium  exist  naturally  in  animal  fluids,  but  only  in 
small  amounts. 


Potassium  Iodide  (KI).  See  also  Iodine,  p.  517. 

Source  and  Method  of  Occurrence.  The  salt  is  in  constant  use  in  medical 
practice,  and  cases  of  poisoning  usually  occur  from  misadventure.  Sodium 
iodide  is  less  commonly  used,  but  can  give  rise  to  similar  toxic  effects. 

Toxicity  and  Fatal  Dose.  There  is  no  standard  for  the  toxicity 
of  KI  ;  the  salt  is  pre-eminently  an  example  of  that  class  of  substances 
against  which  certain  people  have  an  idiosyncrasy,  and  for  which  a 
large  power  of  tolerance  may  be  established  by  gradually  increasing 
the  dose.  As  much  as  300  grains  per  diem  was  administered  to  a  patient 
for  some  weeks  without  any  unpleasant  symptoms  ;  on  the  other  hand, 
death  is  recorded1  from  as  little  as  twenty-four  grains.  With  such 
discordant  evidence  it  is  impossible  to  lay  down  any  rules  except  that 
children  seem  to  be  especially  prone  to  be  affected  by  it.  Doses  of  five, 
nine  and  twelve  grains  are  recorded  below  as  causing  dangerous  symptoms. 

Duration.  Symptoms  of  iodism  rarely  commence  till  the  drug  has 
been  taken  for  some  time,  but  exceptionally  coryzal  symptoms  may 
appear  very  rapidly,  owing  to  idiosyncrasy.  We  know  that  the  salt 
is  absorbed  very  rapidly  from  the  stomach  and  intestines,  and  can  be 
recognised  in  the  saliva  and  urine  in  a  few  minutes. 

Symptoms.  In  the  fatal  case  mentioned  above,  a  pemphigoid 
eruption  in  nose,  mouth,  throat  and  larynx  occurred,  with  bloodstained 
stools.2  In  non -fatal  cases  the  symptoms  resemble  an  intense  cold  in 
t  e  head  as  a  rule,  occasionally  accompanied  by  a  purpuric  or  acne-like 

eruption  and  sometimes  associated  with  intense  oedema  of  the  mucous 
membranes. 


A  gentleman  was  ordered  by  his  physician  to  take  three  grains  of 
potassium  iodide  in  peppermint-water  three  times  a  day.  After  the 
third  dose  he  felt  unwell  and  an  hour  after  the  fourth'  dose  he  was 
attacked  with  a  violent  shivering  fit,  followed  by  a  headache,  hot  skin 
intense  thirst,  quick  full  pulse,  with  vomiting  and  purging  These 
symptoms  were  succeeded  by  great  prostration.  In  spite  of  treatment 
the  purging  lasted  several  days.  The  effects  of  the  medicine  in  thk 

rreTsTttkd'oubt  ifth  °U?h  rlylWdVe  rJminS  ha<>  been  taken  tha 
little  doubt,  if  the  patient  had  taken  another  dose,  he  would  have 

‘  186°- 
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died.1  In  October  1841,  a  case  was  reported  by  Erichsen  to  the 
University  College  Medical  Society,  in  which  alarming  symptoms  resulted 
fi  om  a  dose  of  only  five  grains  of  iodide  of  potassium.  There  was  great 
difficulty  of  breathing,  discharge  from  the  eyes  and  nostrils,  inflamed 
conjunctive,  and  most  of  the  violent  symptoms  of  catarrh.  The  iodide 
was  discontinued,  and  the  patient  recovered.  Lawrie  found  that  seven 
and  a  half  grains  of  the  iodide,  in  three  doses,  produced  in  an  adult 
dryness  and  irritation  of  the  throat,  great  difficulty  in  breathing  and 
other  serious  symptoms.  In  another  instance,  thirty  grains,  in  divided 
doses,  caused  severe  headache  and  secretion  of  tears'.  In  two  instances, 
u  herein  he  had  prescribed  it  medicinally  in  small  doses,  it  was,  in  his 
opinion,  the  cause  of  death.2 


Treatment.  The  only  treatment  is  to  stop  the  administration  of 
the  drug  or  combine  it  with  a  little  arsenic.  Doubling  the  dose,  which 
used  to  be  recommended,  is  a  very  unsafe  procedure  ;  any  other  treatment 
must  be  purely  symptomatic. 

Post-mortem  Appearances.  These  are  not  characteristic,  but  fre¬ 
quently  acute  oedema  of  the  glottis,  eruptions  in  the  mouth  and  fauces, 
cedema  of  the  lungs,  and  occasionally  spots  of  haemorrhage  in  the  mucous 
membranes  may  be  observed. 

Analysis.  Iodides  are  decomposed  by  concentrated  sulphuric  acid, 
or  by  oxidising  agents,  such  as  nitric  acid,  chlorine  water,  etc.,  with 
liberation  of  iodine.  The  iodine  can  be  detected  by  ( a )  giving  a  deep 
blue  colour  with  starch  (sulphuric  acid  destroys  the  starch  ;  nitric  acid 
or  chlorine  water  are  therefore  better  agents  for  liberating  the  iodine), 
(6)  forming  a  violet  solution  with  chloroform.  The  salt  gives  a  violet 
colour  to  flame,  indicative  of  potassium,  and  yields  purple  vapour  of 
iodine  when  heated  with  concentrated  sulphuric  acid  and  manganese 
dioxide.  Precipitation  of  the  iodides  of  the  heavy  metals,  especially 
of  silver  (yellow,  insoluble  in  nitric  acid  or  ammonia),  mercury  (red) 
and  of  lead  (yellow,  soluble  in  hot  water,  and  crystallising  from  solution 
in  shining  plates),  may  be  used  as  further  confirmatory  tests. 


Potassium  Bromide  (KBr).  See  also  Bromine,  p.  516. 

Source  and  Method  of  Occurrence.  Like  the  iodide,  this  salt  is  in 
constant  use  in  medicine,  and  cases  occur  from  time  to  time  in  which 
its  use  gives  rise  to  general  symptoms  of  bromism,  and  rashes  on  the 
skin.  Occasionally  death  may  ensue  from  oedema  or  exhaustion,  but  we 
know  of  no  recent  cases  in  which  there  has  been  a  fatal  result  except 
from  extremely  large  doses. 

Toxicity  and  Fatal  Dose.  Precisely  the  same  general  remarks  may 
be  made  on  this  salt  as  on  the  iodide,  and  in  all  probability  there  is 
the  same  large  variation  in  dosage.  Many  cases  are  known  in  which 
as  much  as  280  grains  a  day  has  been  taken  with  good  results,  v  hereas 
as  little  as  ten  grains  given  over  a  period  of  twelve  hours  has  produced 
very  troublesome  effects.  Children  seem  to  be  very  prone  to  show  toxic 

effects  from  small  doses. 

1  Med.  Gnz.,  September  3rd,  1841. 

2  Med.  Gaz.,  26,  p.  588. 


POTASSIUM  BROMIDE 


339 


Duration  In  two  fatal  eases  sleep  was  procured  after  an  ounce 

death  there  is  commonly  a  duration  of  the  case  of  from  five  or  six  day  s 

t0  ^es^hk^S quotes Wa 6 case ^rejmrted0^)/  Wen,  in ‘'which  death  from 
bilateral  pneumonia  occurred  six  days  after  the  enormous  dose  . 
1,600  grains  (100  grams)  of  sodium  bromide  within  thirty-six  hou  .  . 

Symptoms.  Commonly,  if  bromide  cannot  be  tolerated,  there  is  a 
certain  amount  of  nausea,  vomiting  and  colic,  but  it  is  not  possible  to 
say  much  more  of  immediate  symptoms.  If  a  rash  occurs  it  generally 
appears  within  a  few  days  of  the  commencement  of  taking  the  diug, 
though  exceptionally  after  a  long  period  of  tolerance  a  rash  may  appear. 
A  sort  of  mental  hebetude  is  common  in  those  who  are  taking  the  drug 
in  large  doses,  though  it  may  be  difficult  to  separate  this  from  a  post- 
epileptic  condition  not  due  to  the  drug.  In  the  fatal  cases  described 
below,  the  quickening  of  the  respiration  led  to  a  suspicion  of  pneumonia, 
though  none  was  present  ;  this  was  preceded  by  progressive  drowsiness 
culminating  in  a  deep  sleep  of  an  apparently  normal  character,  except 
that  the  patient  could  not  be  roused. 

Treatment.  Little  can  be  said  upon  this  from  a  toxicological  point 
of  view.  The  salt  is  very  rapidly  absorbed  from  the  stomach,  and  may, 
like  the  iodide,  be  distinguished  in  the  saliva  and  urine  within  a  few 
minutes  of  its  entrance  into  the  stomach,  so  that  emetics  and  purgatives 
are  useless.  Alcohol,  ammonia,  hot  coffee,  and  other  rapidly  acting 
stimulants  may  be  tried,  as  also  hypodermics  of  strychnine  (one- thirtieth 
of  a  grain  repeated  in  an  hour).  If  the  patient  lives  five  or  six  hours 
there  is  a  hope  of  recovery  if  the  kidneys  are  sound. 

In  ordinary  medicinal  cases  the  drug  must  of  course  be  at  once 
stopped.  For  further  treatment  vide  works  on  medicine. 

Post-mortem  Appearances.  These  are  not  in  any  way  characteristic. 

Analysis.  The  contents  of  the  stomach  or  the  blood,  etc.,  may  be 
filtered  or  dialysed  and  the  ordinary  tests  applied.  The  following  tests 
are  very  sensitive  and  are  not  given  by  chlorides  (which,  of  course,  are 
always  present  in  biological  material). 

1 .  Put  a  drop  or  two  of  the  solution  under  test  into  a  small  test-tube 
of  which  the  neck  has  been  drawn  out  to  a  tube  of  about  2  mm.  diameter  ; 
add  a  drop  of  acetic  acid  and  a  very'-  little  lead  dioxide.  Over  the  open 
end  of  the  tube  place  a  piece  of  filter  paper  which  has  been  soaked  in  a 
dilute  alcoholic  solution  of  fluorescein  and  dried.  Warm  the  test-tube 
over  a  small  flame.  Bromides  liberate  bromine  which  is  evolved  and 
absorbed  by  the  fluorescein  to  form  the  red  dye,  eosin.  Iodides  act 
similarly  producing  red  erythrosin. 

2.  Invert  a  microscope  slide  carrying  a  drop  of  aqueous  m-phenylene- 
diamine  solution  over  a  small  crucible  containing  a  drop  of  the  test 
solution,  a  drop  of  dilute  acetic  acid  and  a  little  lead  dioxide  Warm 
the  crucible  gently.  If  bromine  is  evolved  it  produces  a  film  of  2  4  G- 
tribromo-m-phenylene-diamine  over  the  drop  of  reagent  and  microscopic 
examination  shows  this  to  consist  of  masses  of  short  needles.  The 
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precipitate  is  readily  soluble  in  alcohol.  Iodides  do  not  interfere  nor  do 
itrites,  nitrates,  sulphides,  sulphites,  chlorides,  cyanides,  and  ammonia. 

habftaSeL  f  “wal  man’  *gei  about  forty’  became  addicted  to  the  morphia 
habit,  and  to  obtain  a  cure  submitted  himself  to  the  bromide  treatment  m,l 

took  a  drachm  every  hour  for  eight  hours  :  he  then  fell  asleep  with  very  Vapid 

breathing,  and  died  in  about  six  hours.  A  woman,  aged  about  45  a  chronic 

L^erT^  thr°Ugh  ]>reC1Self  tbe  same  exPerience,  but  lived  about  eighteen 
hours  after  taking  one  otmce  and  a  half  of  the  drug  S 

¥J*  tbe  ^anC6t  fo[  APril4^>  P-  939,  is  a  report  of  an  inquest  held  in 

Essex  on  a  man  who  probably  died  from  overdoses  of  bromide  of  potassium 
buffering  from  neuralgia,  he  had  been  in  the  habit  of  taking  this  salt  in  doses' 
of  from  two  to  three  drachms.  The  drug  does  not  appear  to  have  produced 
any  of  the  usual  symptoms  of  bromism,  but  may  have  caused  the  palpitation 
:  ,t  ‘e  b®art  1of£>^vbl<;h  *he  deceased  had  frequently  complained.  During  the 
night  of  March  23rd  he  felt  very  cold,  gave  two  deep  gasps,  and  almost  imme¬ 
diately  expired.  The  medical  practitioner  who  was  sent  for  stated  at  the  inquest 
that  he  found  the  deceased  quite  dead,  his  mouth  wide  open,  the  eyes  half 
closed,  and  the  pupils  somewhat  dilated.  A  bottle  containing  the  drug  was 
on  the  table,  and  examination  showed  that  it  was  bromide  of  potassium. 
I  he  witness  attributed  death  to  failure  of  the  heart’s  action  caused  bv  taking 
the  bromide.  6 


On  the  above  case  the  Lancet  remarks  : — 

It  proves  in  a  marked  manner  the  danger  of  taking  any  drug, 
however  harmless  it  may  be  reputed  to  be,  in  large  and  repeated  doses 
without  the  advice  of  a  medical  man.  No  doubt  in  this  instance  a 
medical  attendant  would  have  recognised  the  depressant  action  the 
salt  was  exerting  upon  the  heart,  and  would  have  discontinued  its 
use.  As  bromide  is  constantly  administered  in  large  and  repeated 
doses,  the  action  of  its  basic  constituent  should  always  be  borne  in 
mind,  and  if  signs  of  its  depressant  effect  are  observed  its  use  should  be 
abandoned,  the  bromide  of  some  other  base  being  selected  if  in  other 
respects  the  action  is  beneficial.  Many  secret  remedies  for  ‘  fits  ’ 
contain  this  drug  in  large  quantities,  and  it  is  evidently  desirable  that 
the  public  should  be  warned  that  their  use  is  not  unattended  with 
danger.” 

Chlorate  of  Potash  (KC103) 

Source  and  Method  of  Occurrence.  This  drug  is  freely  used  in 
medicine,  and  accidental  cases  occur  from  overdosage.  Its  use  is 
decreasing,  however,  since  other  mouth  and  throat  disinfectants  have 
gained  popularity. 

Toxicity  and  Fatal  Dose.  The  drug  is  not  commonly  regarded  as 
a  poison  ;  the  official  dose  is  five  to  ten  grains.  Idiosyncrasy  seems 
to  have  some  influence,  but  carelessness  in  its  administration  is  respon¬ 
sible  for  most  cases.  The  smallest  recorded  fatal  dose  seems  to  be  the 
following,  by  Brouardel 1  :  A  solution  containing  two  drachms  of  the 
salt  was  given  in  divided  doses  every  ten  minutes  to  two  children, 
the  administration  extending  over  a  period  of  about  three  hours.  The 
symptoms  were  those  of  gastro-intestinal  irritation,  with  blueness  of 
the  skin,  and  collapse.  Death  took  place  within  a  short  time. 

McShane2  reports  a  case  in  which  a  girl  aged  eleven  years  took 
200  grains  in  two  days  and  died  on  the  sixth  day. 

1  Jour,  de  Med.  et  de  Chir.,  December  1881. 

2  Jour.  Amer.  Med.  Ass.,  1894. 
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Duration.  Death  does  not  take  place  very  rapidly ,  that  is,  not 
within  several  hours,  and  usually  several  days  elapse  before  death  occurs. 

Symptoms.  This  substance  causes  destruction  of  the  red  blood 
corpuscles  and  converts  haemoglobin  into  methaemoglobm  which  is  of 
no  value  as  a  respiratory  pigment.  Cushny  has  shown  that  the  con¬ 
version  can  take  place  in  four  hours.  The  kidneys  are  usually  affected 
moderately  early,  and  the  urine  becomes  scanty,  dark  m  colour,  and 
contains  albumen,  casts,  and  broken-down  red  corpuscles. 

The  symptoms  consist  of  nausea  and  vomiting  from  the  salt  action, 
dyspnoea,  gradually  increasing  cyanosis,  followed  by  respiratory  and 
cardiac  failure.  In  addition  there  is  pain  in  the  loins  from  the  implica¬ 
tion  of  the  kidneys,  and  urinary  symptoms  as  mentioned  above.  Shortly 
after  ingestion  of  the  poison,  the  skin,  especially  of  the  face  and  extremities, 
acquires  a  characteristic  bluish-grey  colour.  Icterus  may  appear  latei 
as  a  result  of  the  haemoglobin  destruction.  There  is  no  specific  action 
on  the  central  nervous  system. 


A  man,  set  18,  took  about  an  ounce  of  this  salt  in  water  in  two  doses  at 
intervals  of  half  an  hour.  In  a  short  time  he  became  faint  and  thirsty,  and  in 
two  hours  he  vomited.  There  was  pain  in  the  region  of  the  stomach,  headache, 
constipation,  and  anorexia.  The  skin  was  pale,  and  the  ears  and  extremities 
blue.  Rigors  and  slight  jaundice  appeared.  The  pulse  was  good  and  regular. 
Tenderness  over  the  regions  of  the  stomach  and  kidneys  supervened.  The 
urine  was  very  scanty,  contained  albumen  and  disorganised  blood  corpuscles, 
and  eventually  was  suppressed  ;  and  death  occurred  on  the  sixth  day.  After 
death  fluid  was  found  in  the  pleural  and  pericardial  cavities,  and  there  was 
oedema  of  the  lungs.  The  whole  alimentary  canal  was  inflamed  and  eroded  in 
patches.  The  kidneys,  liver,  and  spleen  were  enlarged.1 


Treatment.  The  stomach  should  be  washed  out  with  repeated 
quantities  of  warm  water.  The  heart  may  require  support  with  digitalis. 
Inhalation  of  oxygen  and  artificial  respiration  must  be  persevered  with, 
and  the  kidneys  attended  to.  Transfusion  of  blood  may  be  of  value, 
as  in  the  following  case  of  Becart’s.2 


A  woman,  aged  fifty -five,  accidentally  took  40  grams  of  potassium  chlorate 
in  mistake  for  sodium  sulphate.  The  following  morning  she  was  awakened  by 
severe  abdominal  pain  ;  she  vomited  everything  she  took,  and  had  suppression 
of  urine.  Numerous  wet  cups  were  applied  to  the  lumbar  region  and  gave  issue 
to  a  thick  brownish-black  viscid  blood  which  coagulated  at  once.  Becart,  who 
was  called  to  see  the  patient  the  next  day,  transfused  200  c.c.  of  whole  blood 
and  a  few  hours  later  she  evacuated  a  few  drops  of  black  urine  and  spontaneously 
passed  a  motion  of  the  same  colour.  The  following  day  she  passed  38  grams 
o  urine  which  was  less  dark  m  colour.  A  second  transfusion  was  performed  three 
days  after  the  first,  and  eight  days  after  the  accident  the  total  amount  of  urine 
n  the  twenty-four  hours  was  165  grams.  Improvement  was  gradual,  and  even 
tually  complete  recovery  took  place.  Becart  adds  that  the  case  is  of  interest 
first,  in  view  of  the  rarity  of  recovery  after  so  large  a  dose  of  potassium  chlorate 
Kv  ’mmCt  n(  y’f  n°n ,?CC(?unt  of  the  raPid  destruction  of  the  red  corpuscles’ 
.ha,  after  the  drug  had  bee" 


■  Post-mprtem  Appearances.  The  colour  of  the  blood  and  the  lesions 
m  the  kidney  are  the  chief  evidences  of  poisoning.  The  blood  is  a 
brown  colour,  and  on  microscopic  examination  the  corpuscles  are  seen 

1  Landerer,  in  Deutsch.,  Arch.  f.  Klin.  Med.,  1890  47  n  lm 
3  Soc-deTher.,  November  11th,  1925,  p.  254.  ’  P‘ 

V.M.J.,  Epitome,  February  13th  19‘>6 
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to  be  pale  and  shrunken,  with  granulated  pigment  in  the  stroma, 
opectroscopic  examination  shows  the  absorption  bands  of  methsemoglobin. 

le  kidney  is  browmsh-red,  especially  in  the  pyramids.  Microscopically 
the  tubules  are  hlled  with  brown  granular  masses,  the  epithelium  swollen 
and  granular.  The  tubules  may  be  so  completely  obstructed  as  to 
explain  the  anuria  which  has  been  observed  (vide  also  case  above). 

Analysis.  Potassium  chlorate  may  be  separated  from  organic  matter 
(along  with  other  salts)  by  dialysis.  After  concentration  of  the  dialysate, 
a  number  of  tests  may  be  applied,  most  of  them  depending  on  the  fact 
that  chlorates  are  powerful  oxidising  agents. 


(1)  Add  a  few  drops  of  a  solution  of  potassium  iodide  and  starch. 
Acidify  with  acetic  acid.  In  the  presence  of  potassium  chlorate,  iodine 
will  be  liberated  and  give  an  intense  blue  colour  with  the  starch. 


(2)  Colour  the  solution  with  indigo  sulphate,  acidify  with  sulphuric 
acid,  and  add  sulphurous  acid.  In  presence  of  chlorate  the  blue  coloui 
will  be  discharged. 


Case.  The  following  occurred  a  few  years  ago  at  Morecambe  :  — An  inquest 
was  held  at  Morecambe  on  the  body  of  Eric  Spencer,  cet.  2.  The  uncle  of  the 
child  deposed  that  it  was  very  fond  of  sweets,  and  to  cure  it  of  the  taste  he 
purchased  some  chlorate  of  potash  tablets  on  Saturday  afternoon  while  on  a 
holiday  at  Morecambe,  giving  him  about  six,  and  two  hours  afterwards  a  similar 
number.  Witness  had  occasionally  used  the  tabloids,  having  himself  taken  a 
dozen  to  twenty  in  a  day.  On  Saturday  evening  the  child  became  ill.  Dr. 
Benson  stated  that  the  child  died  from  poisoning.  It  had  been  a  great  error  of 
judgment  to  give  the  child  so  many  tabloids,  as  ten  grains  would  be  fatal  for  a  child 
of  two  years,  and  each  tabloid  should  contain  from  four  to  five  grains  of  chlorate 
of  potash.  It  acted  as  a  gastro-intestinal  irritant,  and  an  overdose  was  calculated 
to  produce  death  in  two  hours.  The  coroner,  quoting  from  an  authority,  said 
that  the  smallest  fatal  dose  recorded  was  forty  to  forty -five  grains  given  to  a  child 
of  three.  He  hoped  the  case  would  act  as  a  warning  to  people.  The  jury  returned 
a  verdict  of  “  Accidental  death  from  poison,  unconsciously  administered.” 
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Potassium  Permanganate  (KMn04) 

Source  and  Method  of  Occurrence.  The  drug  is  official,  and  its  dose 
is  given  as  one  to  three  grains.  It  occurs  in  small  crystalline  masses  cf 
a  dark  reddish -purple  colour.  It  is  soluble  to  the  extent  of  1  in  20  o 
water,  forming  a  magenta-red  solution.  “  Condy’s  Fluid  ’  is  a  solution 
of  the  sodium  salt.  KMn04  is  usually  considered  a  safe  disinfectant, 

but  cases  of  poisoning  by  it  are  on  record.  .  ^ 

In  the  solid  state  or  in  strong  solution  it  has  an  irritating  effect  on 
the  gastric  mucosa  on  which  it  exerts  its  main  effects  After  absorption 
it  has  a  toxic  action  which  is  probably  due  more  to  the  potassium  than 

to  the  manganese. 
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Toxicity  and  Fatal  Dose.  As  above  stated,  the  toxicity  of  this  sub¬ 
stance  is  not  great  and  it  is  now  used  freely  ^  an ^ 
poisons.  In  the  case  recorded  below  a  handful  }•  1 

f* 1 

Duration.  In  the  case  recorded  on  p.  344  death  ensued  thirty-five 
minutes  after  taking  the  poison.  Adler  reported  a  case  in  which  death 
occurred  on  the  fourth  day  after  a  dose  of  10  grams  of  solid  potassium 

permanganate. 

Symptoms.  There  are  symptoms  of  gastric  irritation,  namely  pain 
and  vomiting  with  signs  of  kidney  irritation.  The  following  case  is 
reported  2 

“  A  married  woman,  aged  thirty -six  years,  was  found  to  be  suffering  from  almost 
continuous  vomiting,  great  pain  and  tenderness  on  pressure  over  the  abdomen, 
excessive  thirst,  congestion  of  the  fauces,  and  slight  difficulty  in  swallowing  , 
temperature  100°  F.,  the  tongue  moist  and  pale,  and  pulse  120  per  mmute.  1  he 
urine  was  scanty  and  high-coloured  ;  the  bowels  were  regular.  There  was  slight 
tympanitic  distension,  and  the  legs  were  drawn  up.  The  weight  of  the  bedclothes 
caused  pain  over  the  abdomen.  She  had  been  in  good  health  up  to  the  previous 
day,  when  she  was  attacked  with  vomiting  and  pains  in  the  stomach,  which  kept 
increasing.  She  had  been  taking  pills  three  or  four  times  daily  with  the  object  of 
bringing  on  her  menses,  which  had  not  appeared  for  two  months,  and  said  that  the 
pills,  when  broken  and  put  in  water  before  swallowing,  turned  the  water  the  colour 
of  '  Condy’s  Fluid.’  Each  pill  contained  about  two  grains  of  permanganate  of 
potassium,  and  the  total  amount  of  permanganate  taken  by  the  patient  during  the 
period  of  four  days  was  about  twenty-two  grains.  Complete  recovery  occurred  in 
a  wTeek.” 

Treatment.  The  stomach  should  be  washed  out,  raw  eggs  or  charcoal 
given  to  absorb  the  poison,  after  which  it  is  again  evacuated,  and  general 
measures  adopted  to  combat  shock  and  depression  (vide  pp.  250  et  seq.). 

Post-mortem  Appearances.  In  the  case  quoted  below  the  mucous 
membrane  of  mouth,  tongue,  fauces,  and  gullet  was  destroyed  and  charred; 
the  non-destroyed  parts  were  intensely  congested.  The  larynx  and  trachea 
were  inflamed,  and  oedema  of  glottis  was  present.  The  stomach  was 
filled  with  dark,  grumous  matter,  and  the  greater  part  of  its  mucous 
membrane  was  destroyed  and  blackened  ;  similar  changes  were  found  in 
the  duodenum  ;  intestines  otherwise  healthy  ;  other  organs  in  a  natural 
condition  except  for  old  alcoholic  changes.3 

It  must  not  be  assumed  that  these  appearances  nor  anything  like  them 
will  always  be  found,  as  no  doubt  the  drug  could  kill  by  its  effects  after 
absorption  in  doses  much  less  than  “a  handful.”  The  above  merely 
show  that  it  can  be  a  very  severe  irritant,  nearly  a  corrosive. 

Other  observers  describe  marked  kidney  changes — swollen  glomeruli 
swollen  and  necrotic  epithelium  of  the  convoluted  tubules,  fatty  degenera¬ 
tion  especially  near  the  main  ducts. 

Analysis.  When  unaltered,  the  colour  of  a  solution  of  permanganate 
is  very  distinctive  ;  the  colour  is  destroyed,  if  the  solution  is  acidified 
with  sulphuric  acid,  by  a  variety  of  substances— hydrogen  peroxide 
ferrous  sulphate,  oxalic  acid  (in  hot  solution),  etc."  In  addition  the 
ordinary  tests  for  manganese  may  be  applied.  In  contact  with  organic 
matter,  potassium  permanganate  is  slowly  reduced,  and  brown  manganous, 

2  ]Ied-  J3erlin’  33  :  19U  (August  16th). 

-  Lancet ,  1899,  2,  p.  1467. 

3  Lancet,  1899,  2,  p.  411. 
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oxide  is  produced.  This  substance  is  soluble  in  dilute  sulnhurie 
(more  easily  on  heating)  and  the  solution  gives  the  tests  for  manganese 
(Organic  matter  may  be  removed  by  dialysis  or,  sometimes,  filtration.) 

.  9*Se'  M*  CN  ®t'  ^7’  a  heavy  drinker,  was  drunk  on  February  26th  1RQQ  and 

the  lipsTd"  nZth  dL^ly^stamedT;8  shock  ^aJ^marked,  ^he^^ag8  pate^tbe 
Has  v erj  dry,  pulse  rapid  but  moderately  strong.  Slight  signs  of  dvsnncea 

respiration  soon  Zm™  admiSSi°n  the  Pulse  not  W  felt, 


Potassium  Chromate  and  Bichromate 

See  section  on  poisoning  by  chromium  (p.  462). 

Alum  [A12(S04)3K2S04  +24H20] 

The  double  sulphate  of  aluminium  and  potash  or  aluminium  and 
ammonium,  known  as  alum,  is  in  common  use  as  an  astringent,  but  it 
acts  as  an  irritant  poison  when  given  in  large  doses.  Tardieu,  who  gives 
the  details  of  two  cases  of  fatal  poisoning  by  alum,1  is  of  opinion  that 
from  half  an  ounce  to  an  ounce  of  the  salt  is  a  fatal  dose  for  an  adult. 
In  1888  Bull  communicated  to  Sir  Thomas  Stevenson  a  case  in  which 
a  diptheritic  child,  cet.  3  years,  died  from  the  effects  of  a  teaspoonful  of 
alum  given  in  syrup  as  an  emetic.  The  child  did  not  vomit,  and  died 
shortly  after.  The  mucous  membrane  of  the  stomach  w^as  red  and  velvety, 
as  if  from  the  effects  of  a  powerful  irritant. 

Analysis.  The  material  to  be  examined  is  incinerated  in  a  platinum 
dish,  and  the  residue  dissolved  in  hot  hydrochloric  acid  and  filtered. 

Aluminium  salts  give  no  precipitate  with  hydrogen  sulphide  ;  with 
sodium  hydroxide  they  give  a  wdiite  precipitate  which  dissolves  in 
excess  of  the  reagent. 

Atadc’s  Test.  1  c.c.  of  a  0-1  per  cent,  solution  of  alizarin  mono- 
.sulphonic  acid  is  added  to  about  5  c.c.  of  the  neutral  or  acid  solution  and 
ammonia  added  until  alkaline,  as  shown  by  the  purple  colour.  Boil,  cool 
.and  acidify.  A  red  colour  or  precipitate  indicates  aluminium. 

Sodium  Borate,  or  Borax,  and  Boracic  Acid 

Borax,  which  is  the  sodium  salt  of  boracic  acid,  and  boracic  acid  have 
been  used  largely  as  mild  antiseptics  and  also  as  food  preservatives.  The 
departmental  committee  on  the  use  of  preservatives  (Report,  1924)  stated 
that  a  single  dose  of  boracic  acid  took  about  five  days  to  be  excreted, 
so  that  if  food  preserved  writh  boracic  acid  was  constantly  taken,  the 
body  would  never  be  free  from  it.  Although  boracic  acid  is  generally 
looked  upon  as  a  harmless  mild  antiseptic  and  is  used  freely  for  a  number 
of  purposes  without  ill  effects  in  ordinary  circumstances,  there  appears 
good  reason  to  suppose  that  the  continued  use  in  small  doses  is  likely  to 
have  a  deleterious  effect  on  health  and  that  it  is  capable  of  causing  death 
when  it  is  absorbed  in  large  doses.  It  causes  loss  of  appetite  gastro¬ 
enteritis  nervous  prostration,  and  muscular  weakness.  It  is  also  liable 
to  cause  various  skin  rashes.  Its  use  as  a  food  preservative  has  now 

been  prohibited. 


1  “  L’Empoisonnement,’’  p.  218. 
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total  quantity  taken  per  child  being  approximately  3-6  grammes.  A 
case  of  fatal  poisoning  in  a  woman  who  ingested  half  an  ounce  as  « 

abortifacient  is  reported.” 

Rinehart3  records  two  rare  cases  of  the  symptoms  of  poisoning  witli  boracic 
acid  and  points  out  the  importance  of  the  subject  in  view  of  the  general  belief  in  its 
supposed  innocuousness.  Case  l.-A  man,  aged  thirty-eight  years  had  posterior 
urethritis  treated  with  weak  AgN03  solution  locally,  and  five-grain  doses  of  boracic 
^d  by  the  mouth  every  four  hours.  Two  days  later  there  followed  extreme 
weakness,  and  an  erythematous  rash  beset  with  papules  and  vesicles  de\  elope  on 
the  back  of  the  hands  and  between  the  fingers.  Pulse  weak,  but  not  accelerated. 
The  symptoms  subsided  slowly  upon  withdrawal  of  the  boracic  acid,  and  reappearei 
on  resuming  the  drug.  The  case  would  probably  have  ended  fatally  if  the  cause 
of  this  alarming  collapse  had  escaped  detection.  Case  2.— Man,  aged  fift}  years, 
had  a  suprapubic  lithotomy  performed  on  him,  and  the  bladder  washed  out  daily 
with  saturated  solution  of  boracic  acid,  and  five  grains  of  the  drug  given  by  the 
mouth  every  four  hours.  Ten  days  after  the  operation  there  appeared  an 
erythematous  rash  about  the  wound  and  spreading  over  the  hypogastrium.  Scales 
and  crusts  formed  on  the  rash,  and  the  skin  thus  affected  became  thickened  and 
infiltrated  as  in  eczema.  On  discontinuing  the  boracic  acid  the  eruption  slowly 
disappeared,  and  on  resuming  the  drug  it  reappeared  in  two  days.  Ihe  drug  was 
slowly  eliminated  from  the  system,  and  hence  the  rash  could  be  made  to  reappear 
with  ease.  Albuminuria  and  weakness  became  prominent  symptoms  during  the 
appearance  of  the  rash  in  this  patient  ;  the  pulse  was  feeble,  nausea  was  present, 
and  at  the  height  of  the  eruption  the  temperature  rose  one  or  two  degrees  above  the 
normal. 

The  original  article  states  that  in  the  first  case  also  the  bladder  was  washed  out 
periodically  with  a  concentrated  solution  of  boracic  acid.  Washing  out  body 
cavities  and  the  bladder  with  very  large  doses  of  boracic  acid  in  cases  like  the 
above,  that  is,  where  the  epithelium  is  not  in  a  normal  condition,  may  entail  serious 
consequences.  A  concentrated  solution  of  boracic  acid  is  a  3  per  cent,  solution, 
and  one  or  two  litres  of  it  are  often  employed,  so  that  about  sixty  grams,  that  is, 
about  two  ounces,  of  boracic  acid  pass  through  the  bladder,  which  thus  has  occasion 
to  absorb  a  far  larger  amount  of  boracic  acid  than  is  ever  given  by  the  mouth. 

Dr.  H.  Sinigar  reported  the  following  case  ( Lancet ,  August  4th,  1917, 

p.  162)  : — 

“  I  was  called  at  9.30  a.m.  to  see  a  woman  of  seventy  years  who,  at  4  a.m.  on 
the  same  day,  had  taken  a  teaspoonful  of  boric  acid  in  mistake  for  Epsom  salts. 
I  found  her  with  a  flushed  face,  but  with  no  other  symptoms  than  the  mental  distress 
produced  by  her  mistake.  She  had  already  vomited,  and  I  therefore  did  not 
consider  it  necessary  to  do  more  than  administer  a  mixture  containing  carbonate 
of  magnesium  and  bicarbonate  of  soda.  During  the  afternoon  she  vomited  several 
times,  and  there  was  some  diarrhoea.  A  fairly  comfortable  night  and  day  followed. 
On  the  next  evening  great  thirst  supervened,  but  she  appeared  to  settle  down  into  a 
normal  sleep.  She  died  in  her  sleep  forty-six  hours  after  taking  the  acid. 

On  post-mortem,  examination  there  was  found  on  the  posterior  surface  of  the 
stomach  near  the  middle  of  the  greater  curvature  an  area  about  2  inches  square 
showmg  numerous  circular  pock-like  erosions  of  the  mucous  membrane.  The 
whole  thickness  of  the  mucous  coat  was  eroded,  the  sero-muscular  coat  being  exposed 
J?  *' “  ' l°°r  of  ef!  erOS;°n;  The  right  auricle  contained  a  large,  firm,  ante-mortem 
on  each  Z”  h°  *  ™  ™  were  thickened,  and  there  was  a  small  granulation 


1  McNally,  W.  D.,  Journ. 

2  Schwyzer,  Journ.  A.  M. 


A.  M.  A.,  90  :  382  (1928). 

A.,  76  :  385  (1921). 
lherap.  Gaz.,  October  15th,  1901  [ B.M.J. ,  Epitome,  2  :  401  (1901)]. 
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In  a  case  cited  bv  Potter1  the  ^  i  , , 


and  chest,  and  a  weak  irregular  pulse.  The  onset  was  rapid,  and  the  fatal  issue 
came  on  within  four  days.  There  was  also  delirium  and  slight  rise  of  temperature 
Post-mortem  examination  showed  congestion  of  the  liver,  spleen,  and  gastro -intestinal 
tract,  and  cloudy  swelling  and  granular  degeneration  of  the  liver  and  kidney  cells 
There  were  also  subpericardial  haemorrhages,  together  with  discoloration  and 
maceration  of  the  tissues  about  the  cavity  in  which  the  boric  acid  was  placed.  These 
findings  limit  the  cause  of  death  to  a  toxaemia  resulting  either  from  the  abscess  in 
the  groin  or  from  the  medicinal  agent  employed,  as  other  recognisable  causes  were 
not  present.  Its  resemblance  to  other  cases  previously  reported  (the  last  one 
described  by  Dr.  C.  I.  Best  in  America),  together  with  the  demonstrated  over-use 
of  the  drug,  was  sufficient  for  the  diagnosis.  The  clinical  features  and  the  lack  of 
success  in  cultivating  pathogenic  bacteria  from  the  blood  eliminate  septicaemia, 
which  is  the  condition  most  likely  to  be  simulated  in  such  a  case. 

The  official  dose  of  borax  is  five  to  fifteen  grains,  and  the  evidence 
seems  distinctly  to  point  to  this  as  safe.  Such  doses  have  no  aborti- 
facient  effect,  although  such  has  been  suggested. 

The  treatment  of  boric  acid  poisoning  is  mainly  symptomatic.  The 
stomach  should  be  washed  with  lime  water,  or  a  solution  of  calcium  chloride, 
30  grains  to  the  ounce.  The  intravenous  administration  of  calcium 
gluconate  has  been  recommended,  but  such  treatment  should  be  adopted 
with  caution. 

Analysis.  The  material  is  made  strongly  alkaline  with  sodium 
hydroxide  and  (if  liquid)  evaporated  to  dryness  or  (if  solid)  repeatedly 
extracted  with  hot  water  and  the  extracts  evaporated.  The  residue  is 
incinerated  and  the  ash  dissolved  in  sulphuric  acid. 

Tests.  1.  Acidify  the  solution  in  a  basin  with  sulphuric  acid,  float 
alcohol  on  the  top  and  set  on  fire.  The  flame  is  coloured  green.  2.  A 
drop  of  the  suspected  liquid  is  dried  on  a  water-bath  with  two  drops  of 
hydrochloric  acid  and  two  drops  of  a  saturated  solution  of  turmeric. 
To  the  dry  residue  is  added  a  drop  of  strong  ammonia.  A  blue  colour, 
changing  to  green,  indicates  the  presence  of  a  borate. 

Poisoning  by  Zinc  Salts 

Source  and  Method  of  Occurrence.  The  sulphate  is  employed  to  some 
extent  in  medicine,  mainly  as  an  astringent  and  as  an  emetic.  In  larger 


1  Journ.  Amer.  Med.  Assoc.,  February  5th,  1921. 
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<ioses  it  causes  acute  gastric  irritation.  The  emetic  dose  is  10-30  grains 
so  that  it  cannot  be  considered  a  dangerous  poison.  , 

Tardieu  and  Roussin  have  published  a  case  of  criminal  P^som  g 
sulphate  of  zinc  administered  in  soup.  A  woman,  cet.  6  ),  die  . 

aa  s  with  the  usual  symptoms  of  irritant  poisoning  (gastro-ententis). 
Zinc  was  detected  in  the  coats  of  the  stomach  and  intestines,  as  well  as 
in  the  spleen  and  liver.1 

The  chloride  is  strongly  caustic  and  causes  severe  gastric  corrosion  j 
ingestion.  It  occurs  as  a  disinfectant  under  the  name  of  Burnetts 
Fluid  ”  which  is  a  highly  concentrated  solution  of  the  chloride,  containing 
about  220  grains  of  the  salt  per  fluid  ounce.  It  is  used  as  a  flux  in 
soldering  "it  has  been  taken  by  accident  in  several  cases,  and  in  one 
instance  was  supposed  to  have  been  criminally  administered  as  a  poison. 

The  oxide  is  largely  used  in  medicine  as  an  ingredient  in  ointments, 
dusting  powders  and  lotions.  Leschke“  cpiotes  a  case  of  non-fatal 
though  severe  poisoning  from  the  ingestion  of  10  grams  of  zinc  oxide 
triturated  in  lemon  juice. 

For  an  account  of  wholesale  poisoning  by  drinking  water  impregnated 
with  a  zinc  salt,  probably  the  carbonate,  vide  1001,  2,  p.  615. 

A  case  is  reported2 3  in  which  a  girl,  cet.  13,  died  from  zinc  poisoning 
in  which  the  metal  was  taken  in  food  prepared  in  cooking  pans  coated 
with  an  alloy  containing  zinc,  and  severe  cases  have  occurred  from  the 
contamination  of  food  cooked  in  galvanised  iron  pans.4 

Toxicity  and  Fatal  Dose.  Neither  the  sulphate  nor  the  oxide  of  zinc 
can  be  regarded  as  powerful  irritants,  although  they  are  usually  described 
as  poisons. 

In  one  case  a  lady  recovered  after  taking  sixty-seven  grains  of  zinc 
sulphate.5  In  another,  a  man,  cet.  20,  recovered  in  a  few  days  after 
taking  an  ounce  of  sulphate  by  mistake  for  Epsom  salts.  There  was 
early  vomiting  and  purging  of  a  most  violent  kind,  and  great  prostration. 

In  cases  of  epilepsy,  sulphate  of  zinc  used  to  be  given  in  doses  of  forty 
grains  three  times  a  day,  first  commencing  with  small  doses.  As  a  rule 
no  ill  effects  followed,  and  none  of  the  usual  symptoms  of  irritation  were 
observed  W  ith  respect  to  oxide  of  zinc,  an  epileptic  took  as  much  as 
one  pound  in  seven  months,  the  largest  quantity  taken  in  one  day  being 
seventy  grains.  Although  he  did  not  suffer  from  the  remedy,  the  disease 
was  not  cured.6 

The  chloride,  or  at  least  “  Burnett’s  Fluid,"  is  much  more  toxic,  but 
the  exact  doses  of  the  chloride  are  not  available.  Luff  says  six  grains 

have  proved  fatal  :  there  can  be  no  doubt  but  that  the  free  acid  present 
is  an  important  factor. 

R.  Englemann,7  records  the  case  of  a  patient  aged  forty-five  who  douched  herself 
thnce  dady  with  1  drachm  of  zinc  chloride  solution  (50  per  cent.)  to  1  litre  of  wat  er 
Mter  the  second  injection  made  during  the  menstrual  period  she  was  suddenly  seized 
with  acute  abdominal  pain,  nausea  and  vomiting  ;  the  abdomen  was  swollen  and 

2  !!  AFn;  d’Hyg-»”  1871. 

-  “  Clinical  Toxicology,”  1933,  p.  83. 

Lancet ,  1909,  1,  p.  1 1 37. 

4  1  :  201  (1923). 

5  Lancet,  1856,  1,  p.  540. 

0  Ibid..  1862,  1,  p.  224. 


Deuts.  Med.  Woch.,  48  :  488  (1922). 
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’  f he  Pljlse  WaS  SmaU-  a,nd  the  urine  showed  the  presence  of  albumen  and 
casts  Convalescence  occupied  six  weeks.  The  conclusion  is  drawn  that  patients 

douching  themselves  on  account  of  gonorrhoea  or  other  maladies  should  be^varned 
mercAary^xycyarddelr118^1119^^1011  °f  zinc  chl-de,  silver  nitrate,  or 


1  lie  dangers  of  zinc  stearate  dusting  powders  are  pointed  out  by  the 
Jour.  Amer.  Med.  Assoc.,  July  12th,  1924,  in  which  records  are  given  of 
many  cases  of  acute  poisoning  and  broncho-pneumonia  from  inhalation 
oi  the  dusting  powder. 

McCord “  reports  cases  of  severe  dermatitis  from  zinc  chloride  used  in 
the  wood  preserving  industry. 

Duration.  In  an  acute  case,  the  shortest  recorded  time  till  death  is 
two  hours  ( vide  below).  If  death  does  not  take  place  early,  recoverv  is 
usually  rapid  except  in  the  case  of  the  chloride,  which  ‘ undoubtedly 
produces  gross  organic  change  in  the  mucous  membrane  of  the  stomach  as 
well  as  a  simple  acute  gastritis.  The  latter  may  pass  off  in  a  fortnight  or 
so,  but  the  former  may  lead  to  any  or  all  of  the  ordinary  results  of  a 
gastric  ulcer,  i.e.,  haemorrhage,  perforation  or  scarring,  with  blockage 
of  the  exit  from  the  stomach,  and  to  these  no  approximate  limit  can  be 
assigned. 

In  one  case,  about  two  ounces  of  a  solution  containing  only  twelve  grains  of  the 
chloride  were  swallowed.  The  patient  immediately  felt  pain  and  nausea  ;  vomiting 
followed,  and  she  recovered,  but  suffered  from  some  indisposition  for  three  weeks. 
In  a  second  case  a  wineglassful,  equivalent  to  at  least  two  hundred  grains  of  solid 
chloride,  was  swallowred.  The  man  instantly  experienced  a  burning  pain  in  the 
gullet,  burning  and  griping  pain  in  the  stomach,  great  nausea  and  coldness.  Vomiting 
came  on  in  two  minutes  ;  the  legs  were  drawn  up  to  the  body  ;  there  was  cold 
perspiration,  with  other  signs  of  collapse.  He  recovered  in  sixteen  days.3  In 
1863  a  girl  took  a  wineglassful  of  “  Burnett’s  Fluid,”  and  died  in  less  than  two 
hours. 


Symptoms.  The  symptoms  produced  by  an  overdose  of  sulphate  of 
zinc,  which  is  a  powerful  emetic,  are  pain  in  the  abdomen  and  violent 
vomiting,  coming  on  almost  immediately,  followed  by  severe  purging. 
As  with  other  metallic  emetics  and  purgatives  if  the  immediate  alimentary 
effect  is  not  produced,  there  is  danger  that  the  salt  will  be  absorbed  and 
produce  deleterious  effects  on  the  nervous  system  and  on  the  heart 
muscle. 

A  concentrated  solution  of  the  chloride  has  a  strong  corrosive  action, 
destroying  the  membrane  of  the  mouth,  throat,  gullet,  and  stomach. 
Vomiting  is  severe,  there  is  purging  with  tenesmus  and  blood-stools  and 
great  prostration.  In  cases  which  do  not  die  there  may  be  remission 
of  symptoms  and  recurrence  similar  to  those  in  arsenic  poisoning. 

Treatment.  Sodium  bicarbonate  dissolved  in  warm  water  may  be 
given  by  the  mouth  and  unless  it  is  vomited  the  stomach  should  be 
washed  out  with  this  solution.  White  of  eggs  and  milk  may  be  adminis¬ 
tered  and  medicinal  charcoal  may  be  used  to  absorb  any  of  the  drug  not 
otherwise  eliminated.  Vomiting  occurs  from  the  poison  so  freely  that 
there  is  usually  no  necessity  to  empty  the  stomach.  General  measures 
to  counteract  shock  and  collapse  must  be  adopted  ( vide  p.  250). 

1  Epitome,  December  22nd,  1922. 

2  Jour.  Amer.  Med.  Assoc.,  February  12th,  1921. 

3  Edin.  Med.  and  Surg.  J .,  1848,  p.  335. 
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Post-mortem  Appearances.  These  are  not  chai^terirtic  of  zinc,  but 
*re  similar  to  those  of  other  irritants  m  the  case  of  the  sulphate  an 
to  those  of  other  corrosives  in  the  case  of  the  chloride. 

In  the  case  of  an  infant,  aged  fifteen  months,  who  died  from  t  ie 
effects  of  this  poison,  the  lining  membrane  of  the  mouth  and  throat  was 
white  and  opaque.  The  stomach  was  hard  and  leathery,  containing  a 
liquid  like  curds  and  whey.  Its  inner  surface  was  corrugated,  opaque, 
and  tinged  a  dark  leather  hue.  The  lungs  and  kidneys  were  congested. 

In  another  case,  with  the  exception  of  the  cardiac  orifice,  which  was 
healthy  the  whole  of  the  mucous  membrane  of  the  stomach  was  of  a 
deep  red  colour,  thickened  and  softened.  This  redness  was  uniformly 
intense,  as  far  as  that  part  of  the  fundus  which  lay  in  contact  with  the 
spleen  ;  here  the  redness  was  deeper  than  elsewhere,  and  there  was  an 
ulcer  of  the  size  of  a  penny-piece,  which  had  penetrated  the  coats  of  the 
stomach,  but  had  been  prevented  from  perforation,  partly  by  the  spleen, 
which  formed  the  floor  of  the  ulcer,  partly  by  adhesions  which  passed 
from  the  spleen  to  the  stomach.  There  was  also  congestion  along  the 
whole  length  of  the  intestinal  canal. 


Analysis.  The  material  to  be  examined  is  digested  for  some  hours 
on  the  water  bath  with  dilute  (10  per  cent.)  acetic  acid  and  filtered,  or  is 
incinerated  at  a  low  temperature  and  the  ash  dissolved  in  sulphuric  acid. 
A  solution  of  ammonium  sulphide  is  then  added  and  the  white  precipitate 
(which  is  formed  if  zinc  is  present)  is  filtered  off,  washed,  and  dissolved 
in  boiling  hydrochloric  acid. 

Tests.  1.  Ammonium  or  sodium  hydroxide  gives  a  white  precipitate 
soluble  in  excess  of  the  alkali. 


2.  Potassium  ferrocyanide  gives  a  white  precipitate. 


3.  Sulphuretted  hydrogen  or  ammonium  sulphide  gives  a  white 
precipitate  from  neutral  or  alkaline  solutions.  [The  latter  reagent,  in 
excess,  gives  a  precipitate  even  from  acid  solutions,  but  confusion  may 
result  from  the  precipitation  of  sulphur.] 

4.  Magnesium  ribbon,  placed  in  the  neutral  solution,  causes  precipita¬ 
tion  of  metallic  zinc  as  a  grey  powder. 

5.  Evaporate  the  solution  to  dryness  and  heat  a  little  of  the  solid 
residue  on  platinum  foil  in  the  oxidising  flame.  A  zinc  residue  will  be 
yellow  when  hot  and  white  when  cold.  Moisten  with  a  drop  of  cobalt 
nitrate  and  heat  again  ;  a  zinc  residue  will  turn  green. 


Zinc  sulphate  closely  resembles  Epsom  salts  and  oxalic  acid,  forming 
white  prismatic  crystals.  Epsom  salt  (magnesium  sulphate)  does  not 
respond  to  any  of  the  tests  given  above  ;  oxalic  acid,  besides  giviim 
negative  results  with  these  tests,  disappears  when  heated. 


In  dealing  with  the  pure  material,  the  actual  salt  of  zinc  can  be 
detected  by  applying  the  usual  tests  for  acid  radicles  (barium  nitrate 
for  sulphate  ;  silver  nitrate  for  chloride,  etc.).  In  dealing  with  stomach 
contents,  tissues,  urine,  etc  this  is  usually  not  possible,  though  the 
presence  of  large  amounts  of  sulphate  in  stomach  contents  or  vomitus 
s  suggestive  of  ingestion  of  that  salt.  The  chloride  is  sometimes  used  for 

body-  This  might  “ fOT  the 


350 


POISONING  BY  MAGNESIUM  SALTS 


Cases.  The  following  is  reported  by  Dr.  Mackintosh.!  The  packet 
contained  one  ounce  of  the  sulphate,  but  it  is  possible  that  the  victim 
swallowed  two  ounces:  — 

Julv1  5th  m!!ol  A'  CV;  Tl0W-  a^,d  fifty-three  years,  at  about  5  p.m.  on 

\  oth,  1900.  She  was  said  to  have  swallowed  a  large  packet  of  sulphate  of  zinc 

at  some  time  between  1  and  3  p.m.  She  was  suffering  from  severe  pain  in  the 
stomach  and  bowels,  paleness  of  the  countenance,  coldness  of  the  limbs,  irregular 
pulse,  and  cold  sweats,  with  purging,  but  had  only  vomited  about  a  teaspoonful  I 
administered  a  large  amount  of  carbonate  of  soda  diluted  freelv  with  tepid  water. 
Copious  vomiting  of  a  white  fluid  ensued  (showing  presence  ofcarbonate  of  zinc), 
after  which  I  directed  that  she  should  be  frequently  given  white  of  egg  and  milk 
and  later  on,  when  signs  of  collapse  appeared,  whisky  with  the  latter.  I  injected 
2  grain  of  morphine  for  the  pain,  ancl  afterwards  gave  1  grain  opium  tablets  at 
intervals.  I  saw  her  again  at  i  and  9  p.m.  At  the  latter  time  she  seemed  easier. 
\\  hen  visited  at  9.20  a.m.  on  July  6th  she  was  almost  pulseless  and  collapsed. 
Every  effort  was  made  to  revive  her,  but  she  died  in  a  state  of  collapse  at  about 
10.30  a.m.,  about  twenty  hours  after  taking  the  poison.  Necropsy  made  fortv-eiirht 
hours  after  death. 

Externally.  —  The  body  was  well  nourished  :  post-mortem  lividity  slight,  decom¬ 
position  rapid.  Condition  of  the  Head  and  1  xscera.  —  The  membranes  of  the  brain 
were  congested,  and  there  was  a  large  amount  of  blood  in  the  sinuses.  The  arteries 
at  the  base  were  congested,  and  there  was  a  considerable  amount  of  serous  fluid  in 
the  left  ventricle,  and  a  little  in  the  right.  Condition  of  Thorax  and  Viscera.  — The 
pleura  was  normal  and  non-adherent.  Both  lungs  were  engorged  with  dark  blood. 
Heart  normal.  Condition  of  Abdomen  and  Viscera.  —  The  stomach  contained 
partially  digested  egg  and  milk.  The  mucous  membrane  lining  it  showed  patches 
of  intense  inflammation,  but  this  was  much  more  marked  in  the  small  intestines, 
which  were  inflamed  throughout.  The  inflammation  in  the  large  intestine  was, 
again,  of  a  patchy  character.  So  vivid  was  the  congestion  of  the  small  intestines 
that  it  was  plainly  visible  from  the  outside  before  they  were  slit  up.  Liver  51  ozs., 
anaemic  but  otherwise  normal.  Spleen,  soft  and  congested.  Left  kidney,  44  ozs., 
and  fatty  ;  right,  4  ozs.,  normal. 


Chronic  Poisoning  by  Zinc 

Batchelor  and  others2  made  a  detailed  clinical  and  laboratory  study 
of  twenty-four  workmen  exposed  to  inhalation  of  zinc  in  various  forms. 
They  found  that  zinc  workers  may  absorb  and  excrete  zinc  in  amounts 
considerably  over  the  normal  for  years  without  the  production  of  any 
symptoms  or  evidence  of  chronic  poisoning  whatsoever.  They  consider 
that  the  symptoms  of  chronic  zinc  poisoning  described  in  the  literature 
on  the  subject  are  due  to  the  presence  of  toxic  impurities  in  the  zinc, 
such  as  lead,  arsenic,  cadmium,  antimony,  etc.  Zinc  is  found  in  the 
tissues  and  excretions  of  most  people  on  an  ordinary  mixed  diet.3 


Magnesium  Salts 

Source  and  Method  of  Occurrence.  The  sulphate  and  the  two  car¬ 
bonates  are  used  in  medicine  as  the  commonest  and  safest  of  the  saline 
aperients.  Toxic  symptoms  rarely  occur  after  oral  administration,  but 
vomiting  occasionally  occurs,  with  some  pain  in  the  stomach.  Cyanosis, 
stupor,  and  tetanic  spasms  were  observed  in  a  case  recorded  by  Neale  in 

a  lad  cet.  15,  who  had  taken  an  ounce. 

The  specific  ion  action  of  magnesium  is  seen  when  the  salt  is  injected 
subcutaneously.  It  produces  general  paralysis  of  the  central  nervous 


1 

2 

3 

4 


B.M.J.,  1900,  2,  p.  1706. 

Jour.  Itulust.  Hygiene,  Baltimore,  9 
Journ.  Biol.  Chem.,  72  :  375  (1927).^ 
Pharm.  Jour.,  September  12th,  1896, 


:  322  (August  1926). 
Journ.  Ind.  Hyg., 
p.  235. 


8  : 


177  (1926). 
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system.  Injected  into  the  theca  of  the  spinal  cord  it  causes  spinal 
analgesia  This  action  is  antagonised  by  the  intravenous  mjec  1 
ealeium  It  is  not  seen  when  the  drug  is  given  by  the  mouth  owing  to 
the  great  difficulty  of  absorption.  Certain  of  the  recorded  cases  of 
poisoning  were  no  doubt  due  to  impurities,  such  as  arsenic. 

Post-mortem  Appearances.  There  are  no  special  appearances. 

Analysis.  After  filtration  of  the  vomit  or  stomach  contents  the 
ordinary  tests  for  magnesium  may  be  applied  to  the  filtrate. 

Several  delicate  tests  have  been  described,  depending  upon  the 
adsorption  of  dyes  on  magnesium  hydroxide.  The  most  specific  ol  these 
appears  to  be  Titan  Yellow.  A  drop  or  two  of  a  -61  per  cent,  aqueous 
solution  of  the  dye  is  added  to  a  few  ml.  of  the  solution  to  be  tested,  and 
the  mixture  is  made  alkaline  with  sodium  hydroxide.  In  the  presence 
of  magnesium  a  red  precipitate  is  produced. 

Cases  are  rare,  but  the  1891,  2,  pp.  490  and  574,  lecoids 

two  fatal  cases  of  poisoning  by  Epsom  salts.  In  one  of  these  cases  one 
ounce  only  of  the  substance  was  taken — an  ordinary  large  dose. 

Chas.  Fraser,  M.D.,  in  the  Lancet,  1909,  1,  p.  1174,  records  a  non-fatal 
case  in  a  boy  three  and  a  half  years  of  age  from  a  heaped-up  teaspoon - 
ful.”  In  the  same  article  he  refers  to  the  fact  that  from  1841  to  1896  he 
could  only  find  records  of  six  cases,  which  he  then  proceeds  to  describe. 


Poisoning  by  Silver  Salts 

Source  and  Method  of  Occurrence.  The  nitrate  is  the  only  salt  that 
has  caused  symptoms  of  poisoning,  and  that  usually  by  accidental 
slipping  when  the  throat  is  being  painted  with  “  silver  stick.”  It  is 
used  as  a  pure  preparation  and  also  in  a  form  known  as  “  mitigated 
silver.” 


Toxicity  and  Fatal  Dose.  The  toxicity  is  not  very  great,  but  the 
irritation  caused  may  be  very  severe. 

In  1861  a  woman,  cef.  51,  died  in  three  days  from  the  effects  of  taking 
a  six-ounce  mixture  containing  fifty  grains  of  nitrate  of  silver  (lunar 
caustic)  given  in  divided  doses. 

Duration.  In  the  case  below  the  patient  died  in  six  hours,  which  is 
the  shortest  on  record. 


Symptoms.  A\  hen  taken  internally  silver  nitrate  causes  acute  gastro¬ 
enteritis  with  pain  in  the  stomach,  vomiting  and  purging,  and  death 
from  collapse. 

Silver  used  to  be  given  for  epilepsy  over  long  periods,  and  in  many 
cases  produced  a  peculiar  discoloration  of  the  skin  (argyria),  but  such 
cases  are  now  practically  unknown. 

i  i  TrjatnlenV  ^ommon  salt  is  the  best  antidote,  forming  as  it  does  a 
chloride  of  silver  which  is  insoluble  in  acids,  but  requires  evacuation  bv 
emesis  or  purging. 


?.e., 


Post-mortem  Appearances.  Only  characteristic  of  an  irritant, 
inflammation  of  stomach  and  intestines. 

t„  w?'  A  fell:marked  caf  of  poisoning  with  this  substance  occurred 
to  bcattergood.  A  portion  of  a  stick  of  lunar  caustic  dropped  down  the 
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tliroat  of  a  child  aged  fifteen  months.  In  spite  of  treatment,  the  child 
died  in  six  hours  in  violent  convulsions.1 

Analysis.  Stomach  contents,  vomitus,  etc.,  will  contain  the  silver 
precipitated  as  chloride.  It  may  be  extracted  by  digestion  with  ammonia, 
and  reprecipitated  as  chloride  from  the  filtered  extract.  The  precipitate, 
heated  on  charcoal,  is  reduced  to  metallic  silver,  which  dissolves  in  nitric 
acid.  The  solution  of  silver  nitrate  so  obtained  is  submitted  to  test. 

Tests.  1 .  H\  drochloric  acid  gives  a  white  curdy  precipitate  of  silver 
chloride,  insoluble  in  nitric  acid,  but  soluble  in  solution  of  ammonia. 

2.  Potassium  chromate  gives  in  neutral  solutions  a  red  precipitate  of 
silver  chromate. 

3.  Lime-water  produces  a  brown  precipitate  of  silver  oxide. 

4.  Sodium  phosphate  gives  a  yellow  precipitate  of  silver  phosphate, 
soluble  in  nitric  acid. 


Poisoning  by  Barium  Salts 


Source  and  Method  of  Occurrence.  The  salts  of  barium  are  commer¬ 
cial  articles.  Insoluble  barium  sulphate  is  commonly  used  in  X-ray 
examination  of  the  bowels.  The  chloride  and  carbonate  are  present  in 
some  rat  poisons.  The  salts  are  used  in  sizing  cotton. 

The  substitution  by  mistake  of  a  soluble  salt  such  as  the  chloride  for 
the  insoluble  sulphates  for  use  in  test  meals  for  radiological  purposes  has 
resulted  in  a  number  of  deaths.2  A  few  deaths  from  suicide  by  taking 
the  carbonates  in  the  form  of  rat  poison  have  also  been  recorded. 

Toxicity  and  Fatal  Dose.  The  soluble  salts  of  barium  are  powerful 
poisons  ;  they  have  not  only  a  local  irritant  action,  but  have  a  special 
affinity  for  all  kinds  of  muscle,  in  which  they  cause  tonic  contractions. 
They  act  as  cardiac  poisons,  the  ventricles  of  the  heart  after  death  being 
found  rigidly  contracted.  They  also  paralyse  the  central  nervous  system. 

The  smallest  single  dose  of  a  soluble  barium  salt  known  to  have 
produced  death  in  an  adult  is  one  hundred  grains  ;  one  teaspoonful  of 
the  powdered  chloride  has  caused  death.  Fulmer,3  however,  has  reported 
a  death  caused  by  4-5  grams  (72  grains)  of  barium  chloride  taken  in  two 
equal  doses  at  an  interval  of  twenty-four  hours.  Death  occurred  within 
twentv-four  hours  of  the  second  dose.  The  poison  had  been  supplied 
by  a  pharmacist  in  mistake  for  chloral  hydrate. 

Duration.  This  varies  from  one  hour  to  seven  days. 

Symptoms.  They  usually  consist  of  great  weakness,  salivation,  thirst, 
colickv  pains,  excessive  vomiting  and  purging.  Speaking  becomes  diffi¬ 
cult  early  in  the  case  owing  to  paralysis  of  the  muscles  and  swallowing 
becomes  difficult  from  the  same  reasons.  Paralysis  of  the  muscles  of  the 
extremities  follow,  the  paralysis  being  preceded  by  tonic  and  clonic 

convulsions. 

Treatment  and  Antidotes.  An  ounce  of  sulphate  of  soda  or  Glauber’s 
salts  dissolved  in  a  tumbler  of  water  should  be  administered,  with  the 
object  of  converting  the  soluble  barium  salt  into  the  insoluble  sulphate 
of  barium.  The  stomach  tube  should  be  afterwards  employed,  and  the 
stomach  thoroughlv  washed  out.  The  after-treatment  should  be  directed 


1  B  M  J  1871,  1,  p.  527,  and  Amer.  Jour.  Med.  Sci.,  July,  1871,  p. 

2  McNally,  W.  D„  ,/.  A.M.  A.,  84  :  1805  (1925). 

3  Sammlung  von  VergiftungsJ alien,  1930,  vol.  l. 
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to  overcoming  the  depressant  and  convulsant  action  of  the  poison.  The 
natientTould  be  wrapped  in  warm  blankets,  and  hot-water  bottles 
applied  to  the  feet ;  brandy  should  be  given  either  by  the  mouth  rectum, 
or  hypodermically,  to  counteract  collapse.  If  much  pain  persists,  hypo¬ 
dermic  injections  of  morphine  should  be  employed. 


Post-mortem  Appearances.  In  one  case,  at  the  post-mortem  examina¬ 
tion  made  fifty-six  hours  after  death,  the  stomach  was  found  much 
ecchymosed  from  the  fundus  to  the  lesser  curvature.  The  ecchymoses 
were  in  large  patches  over  the  fundus,  in  smaller  patches  towards  the 
middle,  and  in  still  smaller  patches  at  the  pyloric  portion  of  the  organ. 
The  intervening  membrane  was  covered  with  a  little  mucus.  Particles 
of  the  poison  were  found  embedded  in  the  mucous  membrane.  The 
peritoneal  aspect  of  the  stomach  was  of  a  pale  red  tint.  There  were 
numerous  ecchymosed  patches  in  the  duodenum.  Two  grains  of  car¬ 
bonate  of  barium  were  extracted  from  the  stomach.  The  quantity  taken 
could  not  be  ascertained.  Traces  of  barium  were  also  detected  in  the 
liver.  Intense  inflammation  of  the  lower  bowel  (rectum)  is  constantly 
observed. 

Analysis,  Where  barium  sulphate  is  suspected — e.g.,  in  vomitus  or 
stomach  washings  after  administration  of  sodium  sulphate,  the  material 
is  incinerated  at  a  moderate  temperature,  and  the  ash  is  fused  with 
sodium  carbonate.  The  residue  is  then  thoroughly  extracted  with  water, 
and  the  insoluble  part  (which  contains,  as  carbonate,  any  barium  originally 
present)  is  dissolved  in  hydrochloric  acid. 

Otherwise  the  material  may  be  dissolved  in  hydrochloric  acid,  and 
organic  matter  removed  by  means  of  potassium  chlorate. 

Chloride  of  Barium  crystallises  in  thin  plates  :  it  is  soluble  in  water. 
1.  The  solution  yields  an  insoluble  white  precipitate  with  sulphuric  acid 
or  a  soluble  sulphate.  This  precipitate  is  insoluble  in  nitric  acid.  2.  The 
powdered  salt,  burnt  on  platinum  wire  in  a  smokeless  flame,  imparts  to  it 
a  greenish-yellowr  colour.  3.  Ammonium  carbonate  gives  a  white  preci¬ 
pitate.  Redissolve  this  precipitate  in  dilute  Hcl,  neutralise  the  solution 
and  place  a  drop  on  filter  paper.  Add  a  drop  of  1  per  cent,  solution  of 
sodium  rhodionate.  A  red-brown  colour  is  produced  by  barium  or 
strontium  (but  not  by  calcium).  The  colour  produced  by  strontium 
disappears  on  addition  of  HC1  ;  that  due  to  barium  becomes  bright  red. 

Carbonate  of  Barium  is  a  white  insoluble  powder.  It  is  entirely 
dissolved  with  effervescence  (carbon  dioxide)  by  dilute  hydrochloric  acid. 
This  solution  on  evaporation  yields  crystalline  plates  of  chloride  of 
barium,  which  may  be  detected  by  the  tests  mentioned  above. 


Note  on  the  Tests  for  Barium. -It  must  be  borne  in  mind  that  lead  solutions 
also  give  a  white  precipitate  with  sulphuric  acid,  and  that  copper  compounds  give 
a  more  intense  green  colour  to  flame.  The  presence  of  these  two  metals  must 

Withdflunf  Hriluded  by  Shv°,W1?g  that  the  8usPected  solution  when  slightly  acidified 
with  dilute  HC  1  gives  no  black  precipitate  with  H2S. 

flOOC^-;c^Trn’  “ti 33’ 1 took  by  mistake  for  Epsom  salts  less  than  a  teaspoonful 
„  ^ti  ,°f  b  lnum  C10nde-  In  half  an  hour  there  was  a  feeling  of  deadlv  sick 
ness,  with  sharp  burning  pains  in  the  stomach  and  bowels.  Vomiting  and  purging 

\n  ™le.ntIVthe  purging  being  attended  with  straining.  An  hour  and  a  half  after 

atxbus  «Z  “I'  'T°n  "I®  follo™«  S>™Ptoms  "•»  obae^d ° Th“te  Z 

ruslJrrt\:'ct,on  fcebie’  ^ 

not  affected,  pupils  natural  Fluids  toi  " 1  po^er’  sensatl°n  and  intelligence 
’  pupils  natural,  h  finds  taken  were  instantly  rejected  with  a  ropy 
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mucus.  |There  was  pain  in  the  stomach,  singing  in  the  ears,  twitching  of  the  face, 
and  twisting  of  the  legs  and  arms.  In  eight  hours  and  a  half  the  symptoms  had 
abated,  but  in  about  fourteen  hours  the  purging  had  returned,  and  the  symptoms 
were  much  worse.  There  was  a  loss  of  voluntary  muscular  power.  The  breathing 
was  slow  and  laboured,  and  indicated  effusion  in  the  bronchial  tubes,  but  the  woman 
was  sensible.  An  hour  later  she  was  convulsed,  and  these  convulsions  continued 
in  paroxysms  for  two  hours,  when  she  died,  seventeen  hours  after  taking  the  poison. 
During  the  fits  she  had  several  watery  evacuations,  and  consciousness  was  lost. 
There  was  no  post-mortem  examination.1 


A  case  of  poisoning  by  this  salt  is  reported  by  Wildberg.  The  symptoms  were 
those  of  irritation,  combined  with  an  affection  of  the  brain  and  nervous  system. 
Giddiness,  convulsions,  and  paralysis  were  remarked  among  them.  In  the  case 
referred  to  half  an  ounce  proved  fatal  in  two  hours  ;  in  another  instance  one  ounce, 
taken  by  mistake  for  Glauber’s  salts,  destroyed  life  in  an  hour.  In  small  doses, 
even,  the  chloride  has  been  observed  to  affect  the  system  powerfully.  Orfila 
found  the  chloride  of  barium  was  absorbed  :  he  detected  it  in  the  liver,  spleen,  and 
kidneys  of  animals  poisoned  by  it.2  A  fatal  case  of  poisoning  by  nitrate  of  barium, 
taken  in  mistake  for  sulphur,  is  reported.3  Another  fatal  case  is  recorded  in  the 
same  journal  for  June  1872,  p.  1021. 

A  man  employed  in  sizing  cotton  swallowed  a  portion  about  the  size  of  a  bean, 
thinking  he  was  taking  Epsom  salts.  He  died  in  about  fourteen  hours.  The 
symptoms  were  at  first  those  of  irritant  poisoning,  but  in  the  later  stage  paralysis 
took  place.  The  medical  witness  stated  that  he  had  found  twelve  grains  of  this 
salt  sufficient  to  kill  a  dog. 

In  March,  1892,  a  female  servant  was  given  150  grains  of  chloride  of  barium 
in  mistake  for  Carlsbad  salts.  In  twenty  minutes  she  vomited.  After  two  hours 
she  was  collapsed,  with  convulsive  twitchings  of  the  mouth,  a  rapid  and  feeble 
pulse,  pain  in  the  region  of  the  stomach,  and  profuse  watery  diarrhoea.  The  vomited 
matter  contained  much  blood.  Death  occurred  in  about  two  and  a  half  hours.  No 
post-mortem  examination  was  made. 

Carbonate  of  Barium  is  said  to  have  destroyed  life  in  two  cases,  in  each  of  which 
only  one  drachm  was  taken  ;  but  the  following  case  shows  that  this  compound 
is  not  so  poisonous  as  the  chloride.  A  young  woman  swallowed  half  a  teacupful 
of  the  powdered  carbonate,  mixed  with  water,  at  a  time  when  she  had  been  fasting 
twenty-four  hours.  There  was  no  particular  taste.  In  two  hours  she  experienced 
dimness  of  sight,  double  vision,  singing  in  the  ears,  pain  in  the  head,  and  throbbing 
in  the  temples,  with  a  sensation  of  distension  and  weight  at  the  pit  of  the  stomach. 
There  was  also  palpitation  of  the  heart.  After  a  time  she  complained  of  pain  in  the 
legs  and  knees,  and  cramp  in  the  calves.  She  vomited  twice  a  fluid  like  chalk  and 
water.  The  skin  was  hot  and  dry,  the  pulse  frequent,  full  and  hard,  these 
symptoms  gradually  abated,  and  she  recovered,  although  the  pain  in  the  head  and 
stomach  continued  for  a  long  time.4 

Two  deaths  from  barium  poisoning  followmg  X-ray  examination  were  recorded 
^  J919 _ both  due  to  the  use  of  soluble  barium  salts  in  mistake  for  the  sulphate. 

In  one,  a  healthy  woman,  aged  twenty-seven  years,  had  gastro-intestinal 
symptoms.  Examination  with  the  X-rays  after  a  meal  containing  sulphate  of 
barium  showed  gastroptosis.  Later,  for  a  further  examination,  she  was  given  the 
following  prescription  :  Pure  sulphate  of  barium  120  grammes  :  divide  mto  three 
powder^  one  to  be  taken  in  a  glass  of  water  or  milk  at  intervals  of  four  hours. 
She  took  one  powder  in  water  and  soon  cried  out,  “  It  burns  me  ;  l  am  poisoned 
Vomiting  of  greyish  fluid  at  once  began  and  she  went  to  stool  and  complained  of 
severe  abdominal  pain.  She  died  ten  minutes  after  taking  the  powder.  The 
remaining  powders  were  greenish  yellow  and  had  a  sulphurous  odour.  Thej 

prolapSd  The  gastric  contractions  were  feeble  and  the  meal  d.d  not  pass 

1  Lancet,  1859,  1,  p.  211. 

2  “Ann.  d’Hyg.,”  1842,  2,  217. 

3  Pharm.  Jour.,  1869,  p.  181. 

4  Med.  Gaz.,  vol.  14,  p.  448. 

6  Lancet,  May  31st,  1919,  p.  943. 
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the  duodenum.  On  leaving  the  radiologist  the  patient  suffered  from  malaise  and 
felt  that  his  abdomen  was  distended.  An  hour  later  he  had  vio  en  pains  \w  1 
nausea.  After  another  hour  he  vomited  the  greater  part  of  the  barium  inea  . 
Barium  poisoning  being  suspected,  he  was  given  25  to  30  grammes  of  snip  ia  e  o 
sodium  and  sulphate  of  magnesium.  Barium  was  found  in  the  urine  four  hours 
after  ingestion.  There  was  further  vomiting  and  then  a  remission  of  symptoms 
for  six  hours,  so  that  it  was  thought  that  the  danger  of  poisoning  had  passed.  But 
his  general  condition  became  worse,  and  the  vomiting,  at  first  bilious  then  with 
streaks  of  blood,  recurred.  He  died  thirty-six  hours  after  taking  the  barium. 

A  female,  cet.  28,  finding  herself  pregnant,  took  an  unknown  quantity  of 
carbonate  of  barium  with  suicidal  intent.  About  6  p.m.  she  vomited,  and  had 
severe  pain  in  the  stomach.  She  slept  well,  however,  without  further  vomiting. 
Next  morning  after  breakfast,  at  7  a.m.,  vomiting  was  repeated  ;  nevertheless  she 
walked  to  her  situation  about  three  miles  distant,  where  she  arrived  about  9  a.m. 
She  then  looked  pale  and  anxious,  and  complained  of  severe  abdominal  pain.  She 
went  to  the  privy  repeatedly,  either  on  account  of  diarrhoea  or  tenesmus.  Never¬ 
theless  she  attended  to  her  duties  as  a  domestic  servant,  but  the  vomiting  and 
desire  to  go  to  stool  persisted.  At  2  p.m.  she  went  to  bed.  At  4  p.m.  she  was  found 
cold,  pale,  restless,  and  weak.  There  was  no  vomiting.  At  8  p.m.  she  had  alternate 
flushings  and  rigors.  Speech  was  a  mere  indistinct  whisper.  Swallowing  was 
difficult,  and  respiration  laboured.  At  3  a.m.  she  was  distressed,  the  breathing  was 
short  ;  she  was  perfectly  conscious.  She  was  found  dead  at  4  a.m.,  thirty-four 
hours  after  the  commencement  of  symptoms.  The  exact  time  at  which  the  poison 
was  taken  was  not  ascertained. 


Poisoning  by  Mercury  and  its  Salts 

Source  and  Methods  of  Occurrence.  Mercury  is  a  metal  used  ver}r 
largely  in  the  arts,  in  commerce,  and  in  medicine.  Its  production  from 
mines  is  interesting,  as  the  workmen  engaged  in  obtaining  it  for  commer¬ 
cial  purposes  suffer  from  chronic  affections  due  to  the  metal.1  It  is 
peculiar  amongst  metals  in  that  it  seems  to  gain  access  to  the  body  very 
easily,  through  the  unbroken  skin  or  through  a  sore,  either  by  rubbing 
in  of  ointments  or  by  exposing  the  body  to  an  atmosphere  in  which 
mercury  exists  as  a  vapour  (mercury  can  easily  be  boiled  by  an  ordinary 
spirit  lamp  and  vaporises  appreciably  even  at  ordinary  room  tempera¬ 
tures).  Ihus  it  happens  that,  however  administered  and  in  whatever 
combination,  the  specific  effect  of  mercurv  on  the  body  may  easily  be 
obtained.  "  J 


At  the  \\  inchester  Lent  Assizes,  1859, 2  a  quack  was  convicted  of  manslaughter 

nmnP?uffered°fr°S,VetiSUbllmaie  m  powder  to  a  cancerous  tumour  on  the  face.  The 
man  suffered  from  the  usual  symptoms.  After  death  the  bowels  were  found 

dleased  plrL  '  ^  uIcerated-  Cor™sive  sublimate  was  detected  in  the 

forthlwment^rtagwo™  ^ utid  3T'  Ioca."y1  aPpIied  *°  the  scalp 
grains  of  corrosive  sublimate  to  the  ounce  She  suffled  fin  containing  eighty 

m  ~fS'oTd  diKl  °n,the  T'  day  after  P°,SOmUg 

application  in  diseases oTthe  neck  by.  aiTcouch.eur3  88  a  Iocal 

thus  used,  the  ordinary  symptoms  of  •  i  '  ?n  °.ne  instance  in  which  it  was 

the  patient  appears  to  have1  suffered  severely  1  P°Ilt’0"inSshowed  themselves,  and 
,  severely.4 *  In  another  case  the  application 

1  ’intoxication  profess^nnelte,”8  J.' 1(nercuriellc  et  en  partic. 
gynsme  professionnel,”  Bull.  Soc.  din.  de  Pari*  '  1 888  %09°iv  ,  Letulle’  “  Hydrar- 

Munich,  1926  ;  Hamilton,  “  Industrial  PohZinf88’  13°  5  Kof,lsch’  Berufskrankheiten,” 
Toxicology,”  Oxford,  1944.  &  m  Amenca  ;  D.  Hunter,  “  Industrial 

2  B.  v.  Crook. 

See  Pharm.  Jour.,  September  9th  1871  „  oip  r 

Times  and  Gaz.,  1871,  2,  353.  ’  8?1*  P’  ~lG  ;  La™*t,  1871,  2,  413;  and  Med. 

Med.  Gaz.,  vol.  45,  p.  1025. 
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of  the  acid  nitrate  to  the  skin  produced  an  eschar,  and  under  the  symptoms  of 
mercurial  poisoning  caused  the  death  of  the  patient  on  the  ninth  day.  The  mucous 
membrane  of  the  stomach  and  intestines  presented  an  arborescent  redness,  with 
patches  of  ecchymosis.  Mercury  was  found  in  the  liver.1  In  one  case  death  -took 
place  with  the  usual  symptoms  from  the  external  application  of  the  nitrate  in  a 
liniment.2 


The  following  forms  of  mercury  and  its  compounds  have  been  known 
to  cause  symptoms  of  poisoning  : — 

1 .  Mercury  in  metallic  form  ;  simple  medicinal  forms. 

2.  Calomel. 

3.  Mercuric  chloride  ;  corrosive  sublimate. 

4.  White  precipitate. 

5.  Red  precipitate. 

6.  Cinnabar  or  vermilion. 

7.  Cvanide  of  mercury. 

8.  Mercuric  sulphate. 

9.  Turpeth  mineral. 

10.  Nitrates  of  mercury. 


11.  Sulphocyanide  of  mercury. 

12.  Organic  compounds  of  mercury. 

1.  Metallic  Mercury  is  not  usually  regarded  as  a  poison,  but  may  be 
a  noxious  thing.  A  large  quantity  of  it  in  the  fluid  state  may  often  be 
swallowed  without  affecting  health,  or  without  causing  more  uneasiness 
than  that  which  may  arise  from  its  great  weight.  It  may,  however,  w  en 
swallowed,  produce  salivation  and  the  other  constitutional  effects  ol 
mercury.  It  rapidly  passes  through  the  bowels,  and  has  in  former  days 
been  used  as  a  purgative  in  doses  of  an  ounce  or  more.  If  the  mercury  is 
breathed  or  swallowed  in  a  state  of  vapour,  or  if  applied  to  the  skin  or 
mucous  membranes  in  a  state  of  minute  mechanical  division,  in  which 
state  it  appears  to  be  easily  susceptible  of  oxidation  it  is 
absorbed,  and  to  produce  a  poisonous  action  on  the  body.  Symptom 
of  poisoning  by  the  metal  are  seen  in  workmen  engaged  in  trades  in  whi 
they  are  exposed  to  the  inhalation  of  mercurial  vapours,  for  it  must  be 
remembered  that  mercury  is  appreciably  volatile  even  at  ordinary 

temperatures.3 

Amalgams  Alloys  of  mercury 

dUoSb°eTonxgict0  Stockbias 'called  attention  to  the  danger  of  copper 

Ointment  are  preparations  in  which  mercury 

zifi* ».  •«!'"  °i 

its  poisonous  effects  on  catt  e.  ]s  ©  1 .  ~ ointment  were  sold 

t Z  “K farmers.  Sheep  poisoned 

1  Edin.  Month.  Jour.,  1864,^p.  168. 

2  Ibid.,  August  1864,  p.  167. 

2  Giese,  Science,  1940,  91,  47b. 

1  Med.  Klin,,  1928,  Nos.  29  and  30. 
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with  mercurial  ointment  have  been  sent  for  sale  to  the  dead-meat  markets 
in  London.  This  is  an  (usually)  unsuspected  source  of  a  noxious  element 

in  food  for  human  beings.  .  .  , 

Mercury  with  chalk  is  commonly  regarded  as  an  innocent  medicinal 

compound'  of  the  metal,  but  if  long  kept  and  exposed  a  portion  of  the 
mercury  passes  to  the  highest  state  of  oxidation,  and  thus  produces  a 
poisonous  effect  upon  the  system.  This  may  account  for  the  seveie 
symptoms  which  have  sometimes  resulted  from  this  preparation  in 
medicinal  doses.  Duncan  and  Seely  state  that  in  one  specimen  which 
should  have  contained  37-5  parts  of  metallic  mercury  4-05  parts  had 
become  converted  into  black  mercurous  oxide,  and  22-25  parts  into  red 
mercuric  oxide. 


2.  Calomel  ( Mercurous  Chloride — Subckloride  of  Mercury).  This  sub¬ 
stance,  although  commonly  regarded  as  a  safe  mercurial  compound,  is 
capable  of  destroying  life  in  small  doses  by  causing  excessive  salivation 
with  ulceration  and  gangrene,  and  in  large  doses  by  acting  as  an  irritant 
poison. 

3.  Corrosive  Sublimate.  This  substance  has  received  a  variety  of 
chemical  names.  It  has  been  at  various  times  called  Oxymuriate,  Chloride, 
or  Bichloride  of  Mercury,  Mercuric  Chloride,  and  Perchloride  of  Mercury. 
The  modern  chemical  name  is  mercuric  chloride,  but  because  of  its 
common  use  in  medicine  the  old  and  popular  name  of  Corrosive  Sublimate, 
expressing  the  principal  properties  of  the  substance,  is  here  retained.  It 
is  commonly  seen  in  the  form  of  heavy  crystalline  masses,  or  of  white 
crystalline  powder.  Its  taste  is  powerfully  astringent  and  metallic,  so 
that  no  poisonous  quantity  of  it  could  be  easily  swallowed  without  a 
person  becoming  immediately  aware  of  it.  It  is  soluble  in  water,  hot  or 
cold,  and  speedily  sinks  in  it,  in  which  properties  it  differs  strikingly 
from  arsenic.  One  hundred  grains  of  a  cold  saturated  solution  hold 
dissolved  about  seven  grains  of  corrosive  sublimate,  and  one  hundred 
parts  of  boiling  water  (212°  F.)  will  dissolve  sixty  parts  of  the  poison. 
It  is  also  readily  dissolved  by  alcohol  and  ether. 


4.  White  Precipitate  (. Ammonia- Mercuric  Chloride— Ammoniated  Mer¬ 
cury).  In  1850,  a  woman  who  was  indicted  for  administering  this  sub¬ 
stance  to  her  husband,  owed  her  acquittal  to  the  lenient  assumption  in 
her  favour  that  it  was  not  a  poison.  Out  of  fourteen  collected  cases  in 
which  white  precipitate  was  taken  in  doses  varying  from  a  few  grains 

Pr0Ved  fatal  ;  and  °ne  °f  th-  ™  subject 


5.  Red  Precipitate  (Mercuric  Oxide-Red  Oxide  of  Merer,,,  ti  • 
substance  is  poisonous,  but  instances  of  poisoning  by  it  are  rare."  T 

who^S  1833  A  woman,  22, 

the  following  symptoms  :  — The  surface  was  cold  and  clammt m  ’abounng 
approaching  to  narcotism,  frothy  discharge  from  the  monthn1?^’  there  Was  stuPor 
the  vomited  matters  contained  some  red  powder  whir  li  ’  U<  ocfasional  vomiting: 
tate.  There  was  considerable  pain  in  the abZ™  *  pr°™d  to  be  red  Precipi- 
there  were  cramps  in  the  lowe/exTremities  On  the  preSSUr«  >  a*d 

mouth  became  painful,  and  she  complained  of  i  Tg  day  th©  throat  and 

consisted  in  the  use  of  the  stomach-pu^^ 

1  V.  Moore,  Lewes  Lent  Ass.,  1860. 
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and  gluten.  She  left  the  hospital  four  days  afterwards,  still  under  the  influence  of 
mercury.  The  quantity  of  oxide  taken  was  not  ascertained. 

In  1797,  a  woman  was  treated  in  Guy’s  Hospital,  who  had  taken  red  preoipitate 
and  laudanum.  Severe  abdominal  pain,  vomiting  and  bloody  purging,  were  the 
most  prominent  symptoms.  The  woman  recovered  without  salivation. 

Vide  also  Mitchell,  “  A  Fatal  Case  of  Poisoning  by  Red  Oxide  of  Mercury  : 
Necropsy.”1 

6.  Cinnabar — V ermilion  (. Mercuric  Sulphide).  The  term  Cinnabar  is 
applied  to  a  dark  and  heavy  compound  of  sulphur  and  mercury,  while 
Vermilion  is  the  same  substance  reduced  to  a  fine  powder.  It  is  well 
known  as  a  red  pigment,  and  is  sometimes  employed  in  colouring  con- 
fectionery  and  wafers.  It  is  stated  to  have  proved  fatal  to  animals  in 
quantities  of  from  thirty  to  seventy  grains  when  applied  externally  to  a 
wound.  Cinnabar  is  sometimes  used  for  giving  a  red  colour  to  ointments, 
e.g.,  sulphur  ointment,  and  it  is  also  employed  as  a  colouring  matter  in 
vulcanised  rubber  for  mounting  artificial  teeth.  Although  this  insoluble 
compound  of  mercury  cannot  be  regarded  as  an  active  irritant  poison  in 
the  stomach,  the  placing  of  it  in  such  a  situation  that  it  should  be  always 
in  contact  with  the  mucous  fluids  of  the  mouth  is  liable  to  lead  to  the 
usual  consequences  of  chronic  poisoning  by  mercury. 


In  1864  a  medical  man  reported  the  following  circumstances.  Upon  the  recom¬ 
mendation  of  a  dentist,  he  had  worn  this  red  composition  as  a  frame  for  false  teeth, 
in  place  of  gold.  After  some  time  he  perceived  a  metallic  taste  in  his  mouth,  the 
gums  became  inflamed  and  ulcerated,  there  was  great  weakness  and  want  of 
nervous  power,  with  pains  in  the  loins  and  an  eruption  on  the  legs.  When  the 
composition  was  removed  these  symptoms  abated.  The  substance  contained  a 
large  quantity  of  vermilion  ;  it  had  been  mixed  with  the  sulphur  and  rubber  to 
crive  the  appearance  of  the  red  colour  of  the  gums.  Wells  had  directed  the  attention 
of  professional  men  to  accidents  of  this  nature.  A  patient  of  his,  who  had  been 
provided  with  a  frame  of  this  description  for  the  upper  and  lower  jaws,  perceived, 
soon  after  wearing  it,  a  metallic  taste  in  his  mouth.  His  health  failed,  he  lost  Ins 
appetite  and  became  emaciated:  he  suffered  from  flatulency,  foetid  breath,  and 
looseness  of  the  bowels  :  his  pulse  was  100  and  weak,  and  his  tongue  coated  with  a 
white  film.  This  man  was  peculiarly  sensitive  to  the  action  of  mercury.  He  left 
off  wearing  the  teeth,  and  became  gradually  better  and  stronger. - 


7  Cyanide  of  Mercury  ( Mercury  Cyanide ).  T  his  substance  is  an  acti\  e 
poison  and  is  not  much  inferior  in  activity  to  corrosive  sublimate,  but 
it  has  no  corrosive  properties.  The  toxic  effects  of  mercury  may  be 
anticipated  by  a  rapid  and  even  fatal  onset  of  cyanide  poisoning. 

8.  Mercuric  Sulphate.  A  case  of  suicide  from  this  corrosive  poison 


occurred  in  November  1891. 

q  Tumeth  Mineral  ( Basic  Mercuric  Sulphate— Subsulphate  of  Mercury). 
Fatal  cases  of  poisoning  by  this  compound  are  by  no  means  common. 
Although  insoluble  in  water,  it  is  undoubtedly  an  irritant  poison,  an  is 
capable  of  causing  death  in  a  comparatively  small  dose. 

10.  Nitrates  of  Mercury. 

a^e^oflcid  present.  Mercury 
poisoning  hr  theaUt  hat  industry  is  probably  due  to  the  presence  m^he 

a,r  of  fine  fur  which  has  been  treated  with  mercury  mtrate  m  the  process 
of  felting. 


1  Boston  M.  and  S.  Jour.,  1897,  136,  25 1. 

2  1863,  2,  p.  266. 
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11.  Sulphocyanide  of  Mercury  is  the  chief  constituent  of  the  articles 
known  as  Pharaoh’s  serpents  ;  it  is  stated  not  to  be  very  poisonous  >  ^ 
in  a  case  in  which  these  gave  rise  to  an  action,  a  lady  ate  a  serper 

bv  mistake  and  was  very  ill.  .  • 

‘  12.  Organic  Compounds  of  Mercury  are  Jformed  as  intermediates  in 

various  industrial  processes  which  employ  oxides  of  mercury  as  catalysts. 
Many  of  them  are  volatile  toxic  substances,  and  may  cause  chronic 
mercurialism  among  workmen  who  inhale  their  vapoui. 

Mercury  fulminate  is  used  for  the  manufacture  of  detonators  and 
percussion  caps,  and  apart  from  skin  lesions  of  a  characteristic  kind, 
absorption  from  skin  abrasions  with  symptoms  of  general  mercury  poison¬ 
ing  may  be  produced  by  exposure  to  the  fine  powder. 

Methyl-,  phenyl-,  and  tolyl-mercury  compounds  are  largely  used  as 
fungicides,  with  special  precautions  in  the  manufacture  and  handling  to 
prevent  the  occurrence  of  skin  lesions  (“  mercury  burns  ”)  in  the  opera¬ 
tives.  Long  continued  exposure  to  the  fumes  of  diethyl  mercury  has 
been  reported  as  causing  death  ( Canad .  Pub.  Health  J .,  1943,  34,  158). 
Hunter  et.  al.  recorded  four  non-fatal  cases  of  poisoning  from  the 
inhalation  of  the  vapour  of  methyl  mercury  compounds  (substances  not 
usually  manufactured).  The  outstanding  clinical  findings  wrere  severe 
generalised  ataxia,  dysarthria  and  constriction  of  the  visual  fields  without 
mental  impairment  (Quart.  J .  Med.,  1940,  g,  193). 

There  are  a  great  number  of  organic  mercurial  preparations  on  the 
market  which  are  used  principally  as  diuretics,  usually  by  the  intra¬ 
venous  route,  and  to  a  lesser  extent  intramuscularly.  A  number  of 
deaths  have  been  reported,  especially  w  ith  intravenous  medication,  death 
usually  occurring  suddenly.2* 3*  4>  5*  6 

Toxicity  and  Fatal  Dose.  Mercury  offers  a  remarkable  illustration  of 

the  difference  produced  by  chemical  combination  so  far  as  toxicity  is 

concerned.  For  instance,  the  difference  between  the  amount  of  calomel 

and  of  corrosive  sublimate  that  can  be  given  without  a  likelihood  of  any 

unpleasant  symptoms  is  very  extraordinary  ;  three  grains  of  the  latter 

wrould  almost  inevitably  entail  death  if  not  vomited,  w  hereas  three  grains 

of  the  former  is  but  a  very  ordinary  medicinal  dose.  The  soluble  salts 

of  mercury  are  naturally  more  active  than  the  insoluble  compounds,  and 

are  more  corrosive  than  the  salts  of  the  other  metals.  This  is  due  to  the 

fact  that  the  albuminate  of  mercury  is  readily  soluble  in  excess  of  albumen 

or  in  the  presence  of  sodium  chloride.  The  fact  that  the  mercuric  salts 

are  many  times  more  active  than  the  mercurous  is  due  to  their  neater 
solubihtjr.  ® 

Mercury  has  also  the  further  peculiarity  that  it  is  easily  volatilised 

deleterious  effect^  6ntel'  ^  eW“r  by  skin  or  hm«s  and 

Of  the  various  preparations  and  salts  of  mercury  the  fatal  doses  of 
which  have  been  recorded,  the  following  may  be  cited 

when  i^cctH  i,?tTeUfry’  °'7  ^  (,1.grain>  said  to  have  proved  fatal 
when  injected  in  the  form  of  an  emulsion  ;  on  the  other  hand  27  -2  grams 

2  Vide  Lancet,  1,  1897,  p.  605. 

3  ]rlarner’  M-  H'*  and  others,  Jour.  Amer.  Med.  Assoc  119  •  1001  n<U9\ 

;  ge  Grapy  and  Others,  J.  A.M.A.,  119  :  998  (194^”  '  ( 1942)' 

Brown,  G  and  others,  J .  A.M.  A.,  119  :  1004  (194‘>) 

J  Andrews  C.  T.,  B.M.J.,  1  ;  24  (1942).  (  K 

‘Son,  Mary>  J  •  A.M .  A.,  117  :  998  (1941). 
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(over  400  grains)  have  been  injected  intravenously  and  the  patient 
survived.1 

The  official  dose  of  the  metal  is  a  half  to  three  grains  by  the  mouth, 
and  a  half  to  one  grain  bv  intramuscular  injections. 

The  smallest  doses  of  corrosive  sublimate  which  have  destroyed  life 
when  taken  by  mouth  are  two  and  three  grains  respectively.  These  were 
the  cases  of  children  ;  the  quantities  were  accurately  determined  from 
the  fact  of  its  having  been  made  up  by  mistake  for  calomel,  which  it  was 
intended  to  prescribe.2  It  is  probable  that,  in  favourable  circumstances, 
from  three  to  five  grains,  or  even  less,  would  destroy  an  adult.  Persons 
who  had  taken  large  doses  have  been  known  to  recover  Avhen  remedies 
were  timely  administered,  or  early  vomiting  was  produced. 

Lambert  and  Patterson  report  a  case  in  which  the  patient  died  after 
the  injection  of  one  and  a  half  grains  (HgCl2)  intravenously.3 

Pavy’s  experiments  on  dogs  and  rabbits  show  that  white  precipitate 
is  a  more  formidable  poison  than  it  was  formerly  supposed  to  be.  The 
greater  number  of  recoveries  were  probably  owing  to  the  substance  being 
early  ejected  by  vomiting.  Rabbits,  which  do  not  vomit,  were  killed 
bv  a  dose  of  four  or  five  grains  in  a  few  hours.  After  death,  mercury 
was  found  deposited  in  various  organs,  but  more  in  the  kidneys  than  in 
the  other  viscera. 

Of  turpeth  mineral,  forty  and  sixty  grains  respectively  have  proved 
fatal,  as  have  two  successive  doses  of  three  grains  each.4 

Of  nitrate  of  mercury  a  drachm  has  proved  fatal,  probably  more  due 


to  the  nitric  acid  than  to  mercury. 

Of  the  cyanide  twenty  grains  have  proved  fatal. 

Mercuric  salicylate  has  proved  fatal  in  a  dose  of  only  y  grain. 

These  doses  are  given  for  what  they  are  worth,  but  owing  to  the 
vomiting  which  occurs  in  human  cases  they  tell  us  nothing  as  to  the  real 
amount  necessary  to  kill  after  absorption. 

There  can  be  no  doubt,  too,  that  mercury  is  a  drug  for  or  against 
which  many  people  have  an  idiosyncrasy.  Thus,  in  1881  Sir  Thomas 
Stevenson  was  consulted  respecting  a  lady  whose  life  was  brought  into 
ieonardv  bv  the  administration  of  one  dose  of  l-32nd  of  a  grain  of 
corrosive  sublimate,  which  is  half  the  maximum  official  dose  for  internal 
administration.  There  were  the  symptoms  of  severe  irritant  poisoning 
and  collapse,  followed  by  salivation.  It  was  clearly  demonstrated  by  two 
independent  analvses  that  the  single  dose  of  medicine  contained  only 
the  l-32nd  of  a  grain  of  the  poison.  This  is  a  very  exceptional  case. 

Calomel  in  small  doses  has  been  known  frequently  to  cause  alarming 


gastrointestinal  symptoms. 

Duration  The  symptoms  in  acute  cases  come  on  within  a  very  ew 
minute"  They  are  rarely,  if  ever,  delayed  more  than  ten  minutes,  thus 

in  from  one  to  five  days; 
but  death  may  take  place  much  sooner  or  later  than  this.  Jn  thes^ 

STnX  Sdt  It  Tan *  a  case  reported  in  the 

1  Loschke,  “  Clinical  Toxicology,”  1933,  p.  33. 

2  Lancet,  1845,  p.  297. 

3  Arch.  /nC  Med.,  November  1915 

4  “  Medicus,”  Med.  and  Surg.  Rep.,  1884,  1,  93. 
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Edin.  Month.  Jour.,  1860,  vol.  1,  p.  958  an  adult  who  t^k  from  sfa^r 
to  eighty  grains  of  corrosive  sublimate,  did  not  die  until  the  twelfth  day. 
On  the  first  day  there  was  no  complaint  of  pain  in  the  gullet  or  stomach  , 
the  throat  was  painful  on  the  second  day,  and  the  mouth  and  gums  were 
affected  on  the  third  day.  On  the  eighth  day  the  man  had  apparently 
recovered,  but  he  gradually  became  weaker  and  died  on  the  twelfth 
day.  In  one  case,1  a  large  dose  of  corrosive  sublimate  (112  grains)  caused 
death  in  three  hours  and  a  quarter.  In  another,  which  occurred  in  1861, 
about  five  grains  of  corrosive  sublimate  caused  death  in  six  days  ;  in 
both  cases  the  poison  was  taken  in  solution. 

Symptoms.  In  extreme  cases  there  is  a  marked  distinction  between 
the  symptoms  of  acute  and  chronic  mercurial  poisoning,  though  in  many 
cases  the  symptoms  of  both  forms  occur  together  ;  in  fact,  if  an  acute 
case  survives  for  more  than  an  hour,  salivation  and  other  symptoms  of 
mercurial  absorption  always  appear. 

Decrease  of  the  chlorine  content  of  the  blood,  increase  in  blood  urea, 
and  diminution  of  the  alkali  reserve  are  constantly  found. 

In  the  acute  cases  the  particular  salt  swallowed  seems  to  have  no 
special  relation  to  the  symptoms  produced.  In  the  first  place  there  is 
perceived  a  strong  metallic  taste  in  the  mouth,  often  described  as  a 
coppery  taste  ;  and  there  is  during  the  act  of  swallowing  a  sense  of  con¬ 
striction  almost  amounting  to  suffocation,  with  burning  in  the  throat, 
extending  downwards  to  the  stomach.  In  a  few  minutes  violent  pain  is 
felt  in  the  abdomen,  especially  in  the  region  of  the  stomach,  and  increased 
by  pressure,  but  this  is  occasionally  absent.  There  is  nausea,  with 
frequent  vomiting  of  long  stringy  masses  of  white  mucus,  mixed  with 
blood,  followed  by  profuse  purging  and  painful  tenesmus.  The  coun¬ 
tenance  is  sometimes  swollen  and  flushed,  in  other  cases  it  has  been  pale 
and  anxious.  The  pulse  is  small,  frequent  and  irregular,  and  is  scarcely 
perceptible  when  the  symptoms  become  aggravated.  The  tongue  is 
white  and  shrivelled — the  skin  cold  and  clammy,  the  respiration  difficult  ; 
and  death  is  commonly  preceded  by  fainting,  convulsions,  or  general 
insensibility.  The  external  parts  of  the  mouth,  when  examined,  are 
swollen,  and  sometimes  present  an  appearance  as  if  the  cavity  had  been 
washed  with  a  solution  of  nitrate  of  silver  ;  the  lips  are  often  swollen. 
The  gums  become  inflamed  and  a  general  stomatitis  occurs  and  increases 
m  severity.  Salivation  occurs,  the  watery  discharge  rapidly  acquiring 
a  foul  odour.  The  urine  may  be  increased  for  a  short  period  due  to  the 
diuretic  action  of  mercury  salts,  but  sooner  or  later  suppression  occurs 
from  the  extrusive  damage  to  the  kidney  tubules.  In  many  cases  it  mav 
be  one  of  the  early  symptoms.  It  occurred  in  a  well-marked  case  in  which 
the  prt'ent  lived  four  days,  but  did  not  pass  any  urine  during  the  whole 
o  this  tune.  Tins  symptom  was  observed  in  a  youth,  ce.t.  17  who 
swallowed  three  drachms  of  this  poison,  and  died'  on  the  sixth  day 
IJui  mg  the  last  three  days,  no  urine  was  secreted.  The  case  was  other 
w.se  remarhable  from  the  fact  that  no  pain  was  experienced  on  pressure 
.  ,  ^hdomen  and  that  the  pulse  underwent  no  change  until  shortly 
before  death.  In  another  case,  in  which  twenty  grains  of  corrosive 
sublimate  ,n  solution  were  swallowed,  suppression  of  urine  and  salivation 


1  Lancet,  1862,  1,  p.  1 1 9. 

Guy’s  Hosp.  Rep.,  1844,  p.  24. 
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came  on  on  the  third  day,  and  the  patient  died  on  the  ninth  day.1  The 
rapidly  toxic  effect  of  mercury  on  the  cells  of  the  uriniferous  tubules  is 
one  of  its  sti  iking  characters  and  constitutes  a  special  danger  in  mercurial 
poisoning.  As  a  general  rule  the  earlier  that  anuria  commences  the  more 
dangerous  is  the  case. 

The  symptoms  produced  by  corrosive  sublimate,  in  the  first  instance, 
resemble  those  of  cholera  ;  if  the  individual  should  survive  several  days, 
they  are  more  like  those  of  dysentery — violent  straining,  and  mucous 
discharges  mixed  with  blood,  being  very  frequently  observed.  Irritation 
of  the  kidney,  with  all  the  clinical  and  chemical  signs  of  acute  nephritis 
and  suppression  of  the  urine  even  to  complete  anuria,  is  always  to  be 
expected,  and  is  probably  the  usual  cause  of  death. 


A  man,  cet.  54,  swallowed  two -pennyworth  of  the  poison  (a  quarter  of  an  ounce) 
at  11  a.m.  When  seen,  soon  afterwards,  he  was  on  the  bed  in  a  state  of  great 
prostration  ;  his  skin  was  blanched,  and  covered  with  a  cold,  clammy  perspiration  ; 
he  vomited  a  thick,  stringy,  glairy  substance.  There  was  intense  pain  over  the 
abdomen,  and  great  purging  with  discharge  of  blood  ;  the  pulse  was  scarcely 
perceptible,  the  tongue  and  the  interior  of  the  mouth  were  perfectly  white  from 
the  local  action  of  the  poison.  White  of  egg  was  given  freely,  and  a  mustard 
poultice  applied  to  the  abdomen.  At  one  o’clock  he  was  more  depressed.  At  a 
quarter  past  two  he  expired.  An  inspection  was  made  twenty-four  hours  after 
death.  The  external  coat  of  the  stomach  was  of  a  deep  red  colour.  The  mucous 
membrane  internally  had  the  appearance  of  a  piece  of  dark  crimson  velvet.  The 
intestines  here  and  there  were  reddened.  The  large  omentum  for  about  an  inch 
from  the  stomach  was  of  a  deep  crimson  hue.  The  other  organs  were  healthy. 

In  another  case  in  which  five  grains  of  the  poison,  dissolved  in  vinegar,  were 
swallowed  by  a  man,  cet  25,  the  following  symptoms  were  observed  :  Immediately 
after  swallowing  it,  he  felt  a  burning  heat  in  his  throat,  and  vomited  freely.  In 
twro  hours,  there  wras  great  pain  in  the  abdomen,  he  passed  blood  in  his  evacuations, 
and  brought  up  a  thick  yellow  frothy  matter,  tinged  with  blood.  There  wras  sup¬ 
pression  of  mine.  He  died  on  the  sixth  day.  On  inspection,  the  gullet  presented 
marks  of  the  local  action  of  the  poison.  The  mucous  membrane  of  the  stomach 
was  reddened,  and  minutely  injected  throughout.  There  was  no  appearance  of 
corrosion.  The  small  intestines  at  their  lowrer  parts,  as  well  as  the  large  intestines, 
were  deeply  injected.  The  ctecum  wras  but  slightly  affected.  Seven  ounces  of  the 
liver,  and  one-half  of  the  stomach,  yielded  only  minute  traces  of  mercury.  The 
greater  part  of  the  poison  had  been  discharged  by  vomiting  or  by  elimination  during 
the  six  days  which  the  patient  survived.  Thus,  in  spite  of  the  removal  of  the 
poison  from  the  stomach,  the  case  may  prove  fatal.  Eade  reported  a  case  in 
which  a  man  swallowed  a  lump  of  corrosive  sublimate  :  it  w^as  ejected  from  his 
stomach  in  about  an  hour.  It  was  then  smooth  on  the  surface,  and  weighed  about 
one  drachm.  The  usual  symptoms  of  mercurial  poisoning  followed,  with  suppression 
of  urine.  There  was  slight  salivation  on  the  fifth  day,  and  the  man  died  on  the 
eighth  day.  Mercury  was  found  in  the  liver.2 


Ill  the  following  case,  reported  in  the  Med.  Gaz.,  vol.  6,  p.  315,  rt  is 
probable  that  free  nitric  acid  shared  in  the  event.  A  boy  dissolve! 
some  mercury  in  strong  nitric  acid,  and  swallowed  about  a  teaspoonful 
of  the  solution.  Soon  afterwards  he  suffered  excruciating  pam  m  the 
throat,  gullet,  and  stomach  there  was  great  anxiety,  with  cold  skin 
small  pulse,  colic  and  purging.  He  became  gradually  weaker  and  died 
in  about  two  hours  and  a  half.  On  inspection,  the  t.liroa  ,  0  .  • 

stomach  were  found  corroded  and  inflamed.  Although  he  s"r','v«d 
short  a  time,  the  mucous  membrane  of  the  stomach  was  of  a  deep 

1  Lancet ,  December  13th  and  27th,  1845,  pp  65°,  698. 

2  Lancet,  1870,  1,  p.  303  (Hoffmann,  Atlas,  plates  41-44). 


363 


ABSORPTION  FROM  THE  VAGINA 

colour.  In  another  case  the  application  of  mercuric  nitrate  to  the  throat 
as  an  escharotic,  caused  immediate  death  by  asphyxia. 

At  the  Leicester  Summer  Assizes,  1857,  a  girl  was  charged  with 
administering  nitrate  of  mercury  to  her  mistress.2  1  lie  evidence  showe 
that  the  accused  had  put  the  poison  into  some  camomile  tea  prescribed 
for  the  prosecutrix.  Only  a  small  quantity  was  taken,  as  the  tea  ha 
a  nauseous  taste.  The  symptoms  were,  a  burning  sensation  m  the  throat 
and  stomach,  violent  vomiting,  and  severe  pain  in  the  abdomen,  iiie 

woman  recovered.  ...... 

With  regard  to  white  precipitate,  the  symptoms  which  it  produces 

are  violent  vomiting,  cramps,  purging,  and  pain  in  the  stomach  with 
convulsions.  After  death  there  is  more  or  less  inflammation  of  the 
stomach  and  bowels. 


In  1877,  a  woman,  cet.  30,  was  admitted  into  Guy’s  Hospital  three  hours  and  a 
half  after  having  taken  two -pennyworth,  or  “a  good  teaspoonful,  ’  of  white 
precipitate.  Within  a  few  minutes  of  swallowing  the  poison  vomiting  and  severe 
burning  pain  in  the  stomach  came  on.  Twenty  minutes  after  administration  an 
emetic  of  ipecacuanha  was  given.  On  admission  an  emetic  of  sulphate  of  zinc 
was  administered.  The  expression  "was  anxious,  the  pulse  and  respiration  were 
quickened  :  there  was  great  thirst,  severe  vomiting,  and  great  pain  in  the  abdomen. 
The  bowels  acted  frequently.  She  made  a  good  recovery,  and  was  discharged  in 
nine  days,  no  salivation  having  appeared. 

In  1878,  a  man,  cet.  66,  took  thirty  grains  of  white  precipitate.  He  vomited 
almost  immediately.  With  the  exception  of  a  feeling  of  soreness  in  the  throat 
his  symptoms  were  not  severe.  In  1879,  a  third  case,  that  of  a  woman,  cet.  26,  was 
admitted  into  Guy’s  Hospital.  The  patient  had  taken  three -pennyworth  of  white 
precipitate  in  milk.  There  was  severe  burning  pain  in  the  region  of  the  stomach, 
and  a  metallic  taste  in  the  mouth.  She  vomited  on  admission,  and  the  vomit  was 
found  by  Sir  Thomas  Stevenson  to  contain  white  precipitate.  An  emetic  of  sul¬ 
phate  of  zinc  and  ipecacuanha  was  speedily  followed  by  renewed  vomiting.  Purging 
set  in  next  day.  The  woman  recovered.  Four  days  after  the  administration  of 
the  poisoning  salivation  appeared  and  continued  for  a  few  days. 


M 

Corrosive  Sublimate  Poisoning  by  Absorption  from  the  Vagina 

Holtermann3  has  recorded  ten  cases  of  poisoning  from  the  effect  of 
corrosive  sublimate  introduced  in  tablet  form  into  the  vagina.  Amounts 
varying  from  0-25  to  3  grams,  inserted  as  anti-conceptional,  anti-syphilitic, 
or  abortifacient  measures,  or  in  one  case  accidentally,  proved  iethal  (in 
from  one  to  three  weeks)  in  seven  of  these  cases..  Local  necroses  and 
ulcers  were  invariably  present,  especially  in  the  posterior  vaginal  wall  ; 
in  two  cases  they  were  so  extensive  as  to  lead  respectively  to  vagino-colic 
fistula  and  to  sloughing  of  the  uterus.  The  svmptoms  of  mercurial 
poisoning  by  absorption  from  the  vagina  do  not  differ  from  those  of 
poisoning  from  the  stomach  or  uterus  or  from  intravenous  injection  • 
they  consist  chiefly  of  stomatitis,  haemorrhagic  colitis,  and  nephritis  with 
terminal  uraemia.  Since  the  poisoning  is  due  to  absorption  of  mercurv 
albuminate  from  the  necrotic  patches,  immediate  removal  from  the 
vagina  of  any  remains  of  the  tablets  is  of  great  importance.  In  a  case 
described  by  Holtermann  half  of  a  one-gram  tablet  was  inserted  in  the 
morning,  and  tenesmus,  diarrhoea,  and  melsena  occurred  the  same  night 
Albumen  was  found  in  the  urine  on  the  second  day,  stomatitis  and 

1  Guy’s  Hosp.  Rep.,  1850,  p.  206. 

2  R.  v.  E.  Smith. 

3  Zentralbl.  f.  Qynalcol.,  September  19th,  1925,  p.  2133. 
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V^S  ,were  note<^  011  the  sixth  day,  and  the  patient,  who  had  her- 
sell  douched  the  vagina  with  salt  solution  on  the  appearance  of  the 
first  symptoms,  had  completely  recovered  in  three  weeks.1 


Chronic  Poisoning 

If  meicurial  salts  are  used  with  “  devilish  cunning  ”  for  homicidal 
pui  poses  \v  e  may  get  a  succession  of  mild  attacks  of  the  acute  symptoms 
with  remissions  ;  such  cases  are,  however,  rare,  and  chronic  cases  more 
commonly  arise  from  unintentional  medicinal  overdoses  or  from  working 
amongst  the  vapours  of  mercury  or  the  dust  of  its  salts.  There  are 
colicky  pains,  with  nausea,  vomiting,  general  uneasiness,  and  depression. 
The  salivary  glands  become  inflamed  and  painful ;  the  tongue  and  gums 
are  red,  swTollen,  and  sometimes  ulcerated,  and  there  is  fee  tor  of  the 
breath.  A  deep  blue  line,  somewdiat  like  that  observed  in  poisoning  by 
lead,  is  sometimes  found  around  the  edges  of  the  gums.  The  patient 
experiences  difficulty  of  swallowing  and  breathing.  The  constitutional 
effects  are  indicated  by  looseness  of  the  bowels,  difficulty  of  breathing, 
spitting  of  blood,  cough,  general  trembling  or  convulsive  movements  of 
the  limbs  and  palsy,  with  slowr  fever  and  emaciation,  under  which  the 
patient  sinks.  One  of  the  most  marked  effects  of  slow  or  chronic  poisoning 
by  mercurial  preparations  is  salivation,  or  ptyalism,  indicated  by  an 
increased  flowr  of  saliva.  This  is  by  no  means  a  necessary  symptom  in 
cases  of  acute  poisoning  by  corrosive  sublimate,  but  it  not  infrequently 
shows  itself  about  the  second  or  third  day.  In  some  instances  the  patient 
dies  too  rapidly  for  this  effect  to  followr  ;  but  even  when  he  survives  some 
days,  salivation  is  not  ahvays  observed.  Another  result  is  the  peculiar 
mercurial  erethism,  as  it  is  termed,  or  affection  of  the  nervous  system. 
There  is  great  mental  excitability  of  the  patient  to  external  impressions. 
An  unusual  word  disturbs  him  ;  and  the  question  of  the  physician  may 
cause  him  to  growr  pale,  stammer,  and  become  profoundly  agitated.  He 
is  anxious  without  reason,  sleepless,  and  disturbed  by  dreams.  This 
condition  after  a  variable  period  passes  into  the  stage  of  mercurial  tremor, 
or  “  trembles,”  as  it  is  vulgarly  termed.  The  tremor  begins  in  the 
tongue,  face,  and  arms,  as  a  slight  quivering,  especially  noticeable  wrhen 
the  patient  speaks,  and  it  increases  till  convulsive  twitchings  are  produced, 
extending  over  the  whole  body,  and  sometimes  rendering  locomotion 
impossible.  The  tremor  disappears  during  sleep,  and  is  increased  by 
the  slightest  attempt  at  voluntary  effort,  or  by  mental  emotion  of  any 
kind.  If  the  patient  is  requested  to  hold  out  the  hand  or  to  protrude 
the  tongue,  he  does  so  in  a  jerky  manner  ;  and  attempts  to  walk  result 
in  the  most  grotesque  contortions.  As  mercury  may  be  easily  detected 
in  the  saliva  by  a  process  to  be  described,  the  discovery  of  the  metal  in 
this  fluid  will  show  the  real  cause  of  the  salivation. 


A  man,  cet.  32,  suffering  from  chronic  poisoning  by  the  nitrate  of  mercury,  was 
admitted  into  Guy’s  Hospital  in  1863.  He  had  been  for  four  years  engaged  m 
packing  the  fur  of  rabbits,  rats,  and  other  animals,  the  dried  skins  of  which 

been  previously  brushed  over  with  a  solution  of  nitrate  of  mercury. 

three  years  he  suffered  only  from  a  feeling  of  general  weakness.  For  about  a 
twelvemonth  he  could  not  hold  his  hand  steadily  enough  to  shave  himseffiandsoo 
afterwards  he  completely  lost  control  over  the  voluntary  of  his 

Three  or  four  months  before  his  admission  he  had  had  sligl  S 

1  Epitome,  October  24th,  1925. 
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muscles  when  in  bed.  He  was  not  at  all  emaciated.  He  said  he  had  been  salivat  g 
for  about  three  months,  soon  after  he  began  his  occupation  of  packing  ^,but 
gums  were  not  tender,  and  he  had  no  metallic  taste  in  his  mouth.  A  month  before 
his  admission  he  gave  up  his  work.  When  he  became  a  patient  he  could  walk  with 
assistance,  but  on  standing  or  lying  down  he  could  not  control  Ins  limbs,  wh 
trembled  considerably.  There  were  continued  involuntary  movements  of  his 
body  and  limbs,  like  those  of  chorea.  He  became  much  exhausted,  owing  to  want 
of  sleep,  and  perspired  profusely.  The  urine  was  highly  coloured  but  otherwise 
natural.  Twelve  ounces  of  it  did  not  yield  any  mercury.  No  treatment  appeared 
to  give  him  rest  or  relief.  Chloroform  arrested  the  spasmodic  movements,  but 
only  while  he  was  under  its  influence.  In  five  days  he  passed  his  urine  involuntarily. 
He  was  quieter  and  slept  a  little  at  night.  He  had  difficulty  in  swallowing,  became 
gradually  weaker,  and  died,  apparently  from  exhaustion,  a  fortnight  after  his 
admission.  On  inspection,  the  body  was  well  nourished  ;  the  muscles  were  firm 
and  healthy.  The  brain  and  spinal  cord  were  found  to  be  quite  healthy.  The 
lungs,  heart,  liver,  spleen,  and  kidneys  were  free  from  any  morbid  appearance,  or 
any  change  to  indicate  a  cause  of  death. 


An  analysis  was  made  of  the  brain,  liver,  and  kidney.  Six  ounces  of 
each  organ  were  dried,  and  one-half  of  the  dried  residue,  treated  with 
hydrochloric  acid  and  water,  as  elsewhere  described,  gave,  in  forty-eight 
hours,  on  a  small  portion  of  copper-gauze,  a  greyish,  white  deposit,  which 
yielded  globules  of  metallic  mercury  when  heated.  The  kidney  yielded 
the  largest  sublimate  ;  but  the  quantity  obtained  from  each  organ  was 
small,  and  might  be  described  as  mere  traces.  In  the  fur  similar  to 
that  which  the  man  had  been  engaged  in  packing  a  small  quantity  of  a 
soluble  salt  of  mercury  was  readily  detected.  The  case,  which  at  first 
presented  some  difficulty  in  accounting  for  death,  thus  resolved  itself 
into  one  of  exhaustion  as  a  result  of  chronic  poisoning  by  mercury  in 
somewhat  unusual  circumstances.  It  is  probable  that  the  man  received 
the  dust  of  the  dried  nitrate  through  the  air  which  he  breathed,  as  well 
as  by  contact  with  his  mouth,  nostrils,  and  skin.  As  other  workpeople 
similarly  engaged  were  not  found  to  have  suffered,  this  may  have  been  a 
case  of  mercurial  poisoning  due  to  idiosyncrasy. 

Similar  but  milder  symptoms  are  frequently  seen  when  mercury  is 
being  administered  by  inunction  ;  they  speedily  subside  on  cessation  of 
the  treatment,  but  the  teeth  may  be  lost  if  inunctions  are  persisted  with. 


Treatment  of  Acute  Poisoning 

The  prognosis  is  unfavourable,  especially  if  retention  of  urine  occurs. 

The  stomach  should  be  washed  out  immediately  by  the  stomach  tube 
with  warm  water,  and  albumen  in  the  form  of  white  of  egg  or  milk 
administered.  Skimmed  milk  is  better  than  whole  milk  for  the  purpose. 

If  the  administration  of  the  albumen  is  not  at  once  followed  by  emesis 
the  stomach  tube  must  again  be  used,  for  the  albuminate  formed  is  not 

wOl  'Ir  6'  i  Thlfi  milst  ',e  continued.  Animal  charcoal  should  be  given 
with  the  object  of  absorbing  the  poison.  Two  tablespoonfuls  of  medicinal 
charcoal  should  be  suspended  in  a  pint  of  warm  water  and  introduced 
into  the  stomach  as  soon  as  possible. 

General  treatment  must  be  adopted  to  combat  the  shock  and  nain 
.uid  particular  attention  must  be  given  to  the  kidneys.1  Treatment  of 

X  reTon  onfThersab  b  tb  *  almost  j"^le,  is  most  essentiaf  The 
•  etion  of  the  salt  by  the  caecum  and  bowel  and  by  the  saliva  must  be 

1  Peters  et.  al,  Amer.  J.  Med.  Sci.,  1933,  i85,  149. 
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kept  in  mind,  and  the  bowel  irrigated  and  the  mouth  kept  clean.  Intra¬ 
venous  injection  of  normal  saline  with  sodium  bicarbonate  should  be 
made  to  counteract  the  lowering  of  the  alkali  reserve  of  the  blood.  Intra¬ 
venous  injection  of  glucose  (20  c.c.  of  a  20  per  cent,  solution)  and  a 
similar  quantity  of  sodium  chloride  has  been  recommended.  Intravenous 
injection  of  sterile  solution  of  sodium  thiosulphate  has  been  recom¬ 
mended  by  many  observers.  This  is  given  in  doses  of  half  a  gram  once 
a  day.  There  seems  to  be  a  certain  amount  of  evidence  that  this  salt 
is  of  a  certain  value  in  arsenical  dermatitis,  and  its  value  in  mercurial 
poisoning  has  also  been  vouched  for.  Dennie  and  McBride,1  Semon,2 
Kuhn  and  Reese3  and  many  other  writers  claim  that  it  has  a  definite 
value.  We  have  not  found  that  it  has  the  specific  effect  claimed  for  it, 
and  Haskell  and  others,4  from  their  experimental  observations,  have  come 
to  the  conclusion  that  it  is  of  no  value.  However,  it  is  devoid  of  bad 
effects,  and  may  be  given  a  trial  (see  “  Arsenic  Poisoning  ”).  Sodium 
formaldehyde  sulphoxylate  has  been  recommended 5  and  good  results 
claimed,6  though  others  have  reported  adversely.7  It  is  stated  to  reduce 
mercuric  compounds  to  the  less  toxic  mercurous  form. 

The  development  of  “  B.A.L.”  (i.e.  British  Anti-Lewisite  or  2:3 
Dimercapto  propanol)  has  introduced  a  new  and  potent  agent  into  the 
treatment  of  poisoning  by  certain  of  the  metals,  including  mercury. 
The  mode  of  action  of  this  compound  is  more  fully  considered  in  the  section 
on  Arsenic  poisoning  (see  p.  417),  but  cases  have  already  been  reported 
of  its  successful  use  in  mercury  poisoning,  including  acute  poisoning  by 
mercuric  chloride.  For  such  acute  cases,  very  large  doses  have  been 
used,  viz.  300  mgm.  intramuscularly  as  an  initial  injection,  followed 
within  twelve  hours  by  two  or  even  three  further  injections  of  150  mgm. 
each.  These  are  very  large  doses  indeed,  liable  of  themselves  to  cause 
toxic  symptoms,  but  they  appear  justified  by  the  desperate  condition  of 
the  victims  of  mercury  poisoning,  and  by  the  successes  recorded.  The 
optimum  doses  will  no  doubt  be  more  definitely  established  b\  fuithei 
experience,  but  there  appears  no  doubt  that  in  “  B.A.L.”  we  have  a  new 
and  valuable  agent  for  combating,  amongst  other  intoxications,  the  dire 
effects  of  mercury  poisoning,  provided  it  is  employed  early  enough. 


Post-mortem  Appearances.  These,  as  in  the  case  of  arsenic,  are  chief!} 
confined  to  the  stomach  and  bowels.  Corrosive  sublimate,  however, 
affects  also  both  the  mouth  and  throat  ;  the  mucous  membrane  is  softened, 
of  a  white  or  bluish-grey  colour,  and  sometimes  inflamed  ;  that  winch 
lines  the  gullet  is  similarly  affected,  partly  corroded  and  softened.  I  he 
raucous  membrane  of  the  stomach  is  more  or  less  inflamed  sometimes  i 
patches  ;  and  there  are  masses  of  black  extra  vasaed  blood  found  beneat 
it.  Occasionally  it  has  a  slate-grey  colour  and  the  mucous  coat  beneat 
may  be  found  reddened.  A  case  occurred  in  Guy  s  Hospital,  in 
the  mucous  membrane  was  simply  inflamed  :  it  much  ^embled  the  con 
dition  presented  in  cases  of  arsenical  poisoning.  The  coats  of  the  stomac 

1  Arch.  Derm,  and  Syph.,  January,  1923,  and  Jour.  Amer.  Med.  A.. oc„  December  27th, 
1924. 

2  B.M.J.,  April,  1924. 

3  Jour.  Amer.  Med.  Assoc.,  December  oth,  1925. 

4  ibid. 

5  Rosenthal,  Pub.  Health  Rep.  1933,  4^.  1543. 

6  Idem,  Jour.  Amer.  Med.  Assoc.,  1934,  IOl,  1-/3. 

Monte  &  Hill,  Ibid,  1940,  114,  1433. 
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met  with  in  the  small  and  large  intestines,  and  especially  m  the 

The  changes  in  the  large  intestine  are  often  very  striking  and  are  of  a 
dysenteric  character  with  necrosis,  which  spreads,  and  in  the  event  o 
the  individual  living  some  time,  may  involve  practically  the  whole  of 
the  lower  bowel.  This  “mercuric  dysentery  ’  is  due  to  a  secondan 

excretion  of  mercury  into  the  bowel.  „  ™  a 

In  a  case  in  which  a  man  died  forty  hours  after  having  swallowed 

120  grains  of  powdered  corrosive  sublimate,  the  mucous  membrane  of 
the  stomach,  duodenum,  upper  portion  of  the  ileum,  and  parts  of  the 
large  intestines,  were  found  of  a  bright  red  colour.  This  appearance  was 
most  marked  at  the  caecum  and  sigmoid  flexure  of  the  colon.  The  local 
action  of  the  poison  on  the  mouth  and  throat  was  in  this  instance  con¬ 
siderable.  Perforation  of  the  stomach  is  rare  as  an  effect  of  this  poison  , 
there  is,  however,  a  case  on  record.  Appearances  like  those  just  desciibed 
have  been  seen  in  the  alimentary  canal,  not  only  where  the  case  has 
terminated  fatally  in  a  few  hours,  but  where  it  has  been  protracted  for 
six,  eight,  and  even  eleven  days.  In  the  case  of  a  man,  cet.  42,  who 
swallowed,  by  mistake,  thirty  grains  of  corrosive  sublimate  in  solution, 
and  who  died  on  the  twelfth  day,  the  stomach  was  found  empty  and  the 
mucous  membrane  was  of  a  dull,  dark-red  colour,  chiefly  about  the 
smaller  curvature.  This  organ  was  softened,  and  near  the  intestinal  end 
was  grey,  pulpy,  and  gangrenous.  In  the  gullet,  the  lining  membrane 
appeared  to  have  been  stripped  off  in  shreds.  The  intestines  were  in  a 
state  of  intense  inflammation,  passing  into  gangrene.  The  other  viscera 
presented  nothing  abnormal.  In  this  case  the  symptoms  were  manifested 
in  a  few  minutes  :  there  was  a  burning  pain  extending  down  the  gullet 
to  the  stomach,  described  as  if  the  parts  were  on  fire  ;  there  was  no 
mark  of  corrosion  in  the  mouth  ;  there  was  a  sensation  as  if  the  throat 
were  closed  ;  and  there  was  blood  in  the  vomited  matters  as  well  as  in 
the  evacuation.  There  was  no  salivation  at  any  period. 

The  kidney  is  often  severely  damaged.  Since  Salkowski  first  showed 
the  presence  of  lime  infarcts  in  the  straight  tubules  of  rabbits  poisoned  bv 
sublimate,  this  condition  has  been  extensively  studied  experimentally 
and  in  man.  Cloudy  swelling  and  necrosis  of  epithelium  with  consequent 
lime  deposits  may  be  very  striking. 

Unless  appearances  of  acute  irritation  or  changes  in  the  kidney  such 
as  the  above  are  present,  it  is  impossible  without  analysis  to  ascertain 
that  mercury  lias  caused  death,  for  it  leaves  no  other  visible  trace  in  the 
tissues. 

Chemical  Analysis.  A  person  may  die  from  the  effects  of  corrosive 
sublimate,  and  no  mercury  may  be  found  in  the  tissues.  A  case  of  this 
kind  occurred  at  Guy’s  Hospital  ;  and  another,  in  which  deceased  died 
m  fifteen  days  from  a  large  dose  of  corrosive  sublimate  in  whisky  has 
been  reported  by  Geoghegan.  On  this  occasion,  although  the  local  effects 
o  the  poison  on  the  throat,  stomach,  and  bowels,  were  of  an  intense 
kmd  the  viscera,  on  careful  analysis,  yielded  no  trace  of  mercury  •  the 
metal  had  been  entirely  eliminated  in  fifteen  days.2  Vide  ante,  p.  246. 

1  Edin.  Month.  Jour. 


„  ,  -  December  1851,  p.  532. 

Med.  Oaz.,  vol.  46,  p.  253. 
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In  Organic  Liquids.  A  sample  of  the  liquid  should  first  be  examined 
tor  mercury  by  the  Reinsch  test,  vide  under  “  Arsenic.”  The  liquid 
should  then  be  filtered  from  any  insoluble  matter.  The  latter  should  be 
pressed,  dried,  and  set  aside  for  a  separate  analysis.  Any  heavy  sediment 
may  be  obtained  by  decantation,  dried,  weighed,  and  separately  exam¬ 
ined.  In  the  in\  estigation  of  the  solid  matter,  insoluble  compounds  of 
mercury  are,  of  course,,  to  be  sought.  The  colour  may  be  of  service 
{e.g \  ermilion,  red  precipitate).  Calomel  (or  other  mercurous  salts)  will 
turn  black  on  addition  of  ammonia.  For  the  final  confirmation  or 
estimation  of  mercury,  organic  matter  may  be  destroyed  by  the  potassium 
chlorate  method  or  by  boiling  with  concentrated  nitric  acid. 

For  the  detection  of  mercury  in  the  clear  filtrate  a  small  electrolytic 
couple,  made  by  twisting  a  layer  of  gold-foil  round  a  layer  of  zinc-foil, 
may  be  introduced.  The  liquid  should  be  slightly  acidified  with  hydro¬ 
chloric  acid  and  warmed.  The  couple  should  be  suspended  in  the  liquid 
for  some  hours.  If  mercury  is  present,  even  in  small  quantity,  the  gold 
will  sooner  or  later  lose  its  colour  and  become  “  silvered,”  while  the  zinc 
will  be  wholly  or  in  part  dissolved.  The  slip  of  gold-foil  may  be  washed 
in  water,  and  afterwards  in  ether,  and  dried.  Alternatively  a  small  piece 
of  fine  copper  gauze  may  be  suspended  in  the  solution  for  some  hours 
( e.g .,  overnight),  removed,  washed,  and  dried  in  the  same  way.  The  gold- 
foil  or  copper  gauze  should  be  divided  into  two  equal  portions.  One  should 
be  submitted  to  heat  in  a  tube,  when  globules  of  mercury  will  be  obtained; 
the  other  in  the  case  of  gold,  should  be  heated  with  a  few  drops  of  concen¬ 
trated  nitric  acid,  until  the  gold  has  reacquired  its  yellow  colour. 

Most  of  the  absorbed  mercury  is  excreted  in  about  six  days,  but  traces 
may  be  detected  in  the  excreta  for  months.1 

The  tube  in  which  the  foil  or  gauze  has  been  heated  should  be  carefully 
examined  under  the  microscope,  using  first  the  low  power  and  later,  if 
necessary,  a  high  power.  Attention  should  be  paid  particularly  to  scratches 
on  the  inside  of  the  glass  tube,  as  the  mercury  globules  tend  to  be  de¬ 
posited  along  these  in  chains.  The  sublimate  of  mercury  is  quite  unlike 
anything  else  ;  the  perfect  sphericity  of  the  globules,  their  silvery  white¬ 
ness  by  reflected  light,  their  opacity  by  transmitted  light,  and  the  fact  that 
reheating  merely  causes  them  to  re-sublime  without  change,  identifies 
it  quite  definitely.  The  sublimate  is  soluble  in  a  mixture  of  nitric  and 
hydrochloric  acids  or  in  hot  concentrated  nitric  acid,  the  solutions,  on 
evaporation,  depositing  crystals  of  mercuric  chloride  and  nitrate  respec¬ 
tively. 

The  nitric  acid  solution  from  the  gold -foil  similarly  leaves  a  residue  of 
mercuric  nitrate  on  evaporation. 

For  the  further  confirmation  of  the  presence  of  mercury,  redissolve 
the  solid  mercuric  chloride  or  nitrate  in  a  little  water  and  apply  the 
following  tests  : — 

(1)  Add  a  drop  of  very  dilute  potassium  iodide  solution.  Mercuric 
salts  give  a  scarlet  precipitate  which  dissolves  in  excess  of  potassium 
iodide.  Addition  of  sodium  hydroxide  and  a  trace  of  an  ammonium  salt 
then  gives  a  yellow  colour  or  precipitate. 

(2)  Sodium  hydroxide  solution  gives  a  yellow  precipitate  ;  ammonium 

Irydroxide  a  white  one. 

1  Arch.  Dermat.  Syph.,  193 0,32,  1. 
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(3)  To  a  drop  of  the  solution  in  a  small  test-tube  or  on  a  filter  paper 
add  a  drop  of  fresh  alcoholic  solution  of  diphenylcarbazide  ;  mercuric 

salts  give  a  violet-blue  precipitate.  .  ,  . 

Even  though  the  gold-foil  used  for  the  separation  of  mercury  does  not 
become  appreciably  changed  in  colour,  the  further  tests  described  a  Jove 
should  always  be  carried  out.  They  are  sufficiently  delicate  to  detect 
quantities  of  mercury  which  are  incapable  of  concealing  the  yellow  colour 

of  the  gold-foil.  . 

For  the  investigation  of  mercury  poisoning  in  a  living  person,  saliva 

should  be  examined  as  well  as,  of  course,  urine  and  fasces.  Although 
mercury  is  not  a  “  normal  ’  constituent  of  the  human  body,  so  that  any 
found  in  the  tissues  or  excreta  must  have  come  from  external  sources, 
the  diagnosis  of  mercury  poisoning  must  rest  on  more  than  chemical 
analysis.  The  history  and  symptoms  of  the  case  must  be  taken  into 
account,  for  many  medicinal  preparations  contain  mercury  compounds. 

Young  and  Taylor1  have  described  an  electrolytic  method  for  the 
determination  of  mercury  in  tissues  and  body  fluids.  They  claim  to 
estimate  quantities  of  the  order  of  5-10  mg.  with  a  maximum  error  of 
5  per  cent.  The  material  for  analysis  is  digested  ( e.g .,  250  c.c.  urine, 
10  grams  tissue  or  faeces)  under  a  reflux  condenser  with  a  mixture  of 
sulphuric  (2  c.c.)  and  nitric  (25  c.c.)  acids  with  addition  of  potassium, 
permanganate  (2  grams).  From  the  resultant  colourless  fluid,  the  mercury 
(possibly  with  other  metals — e.g.,  manganese)  is  deposited  electrolytically 
on  a  platinum  cathode.  With  a  current  of  0-5  amps,  at  6  volts,  deposition 
is  complete  in  about  twelve  hours.  The  electrode  is  then  washed  with 
distilled  water  and  the  deposit  is  dissolved  in  hot  fuming  nitric  acid 
(5  c.c.).  The  extract  is  diluted  to  100  c.c.  with  distilled  water  (all  reagents 
from  this  stage  onwards  must  be  chloride  free),  a  drop  of  potassium  per¬ 
manganate  is  added  to  oxidise  any  mercurous  compounds,  and  the  excess 
permanganate  is  destroyed  by  adding  3  per  cent,  hydrogen  peroxide  drop 
by  drop  till  the  colour  disappears.  Five  cubic  centimetres  of  10  per  cent, 
ferric  ammonium  alum  solution  are  then  added,  and  the  solution  is  titrated 
with  0  05  or  0  01  N  potassium  thiocyanate  solution  until  the  first  rose 
tint  appears.  A  blank  ”  analysis  must  be  made  on  each  batch  of 


reagents. 


The  identification  of  the  actual  comjjound  of  mercury  will  usuallv 
rest  on  examination  of  undissolved  material  or,  the  finding,  in  fluid 
stomach  contents,  of  an  acid  radicle  which,  but  for  the  accompanying 
mercury ,  would  not  be  expected.  Thus  finding,  in  such  contents,  mercury 
and  chloride  would  not  be  proof  that  corrosive  sublimate  had  been 
administered,  but  finding  mercury  and  nitrate  would  be  good  evidence 
of  the  ingestion  of  mercury  nitrate. 


—j  - Buuiuui  in  a  tune, 

It  also  responds  to  the  usual  tests  for 


in  a  tube, 


1  J.  Biol.  Chem.,  1929,  84,  376. 
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Calomel  is  distinguished  from  corrosive  sublimate  by  its  insolubility 
in  water,  alcohol,  and  ether  ;  and  from  white  precipitate  by  its  being 
blackened  by  alkalies.  A  sublimate  of  metallic  mercury  may  be  obtained 
from  it  by  heating  it  with  carbonate  of  sodium. 

^  Vermilion,  or  an  organic  mixture  containing  it,  may  be  entirely 
decomposed  by  nitro-hydrochloric  acid.  The  residue,  evaporated  to 
dryness,  contains  corrosive  sublimate.  This  may  be  taken  up  by  water 
and  the  usual  tests  applied.  Ether  will  separate  corrosive  sublimate 
from  the  aqueous  solution.  The  vermilion  contained  in  vulcanite  is  thus 
readily  detected.  Red  sulphide  of  mercury  is  not  blackened,  like  red 
lead,  by  sulphide  of  ammonium,  and  is  not  dissolved  by  hydrochloric 
acid,  like  red  oxide  of  mercury.  It  yields  potassium  sulphide  and  globules 
of  metallic  mercury  when  heated  with  cyanide  of  potassium. 

White  precipitate  is  a  heavy,  insoluble,  chalky-looking  substance,  con¬ 
taining  about  80  per  cent,  of  mercury.  In  commerce  it  frequently 
contains  corrosive  sublimate  to  the  amount  of  1  or  2  per  cent.  It  is  not 
used  internally,  but  it  is  employed  in  the  treatment  of  skin  diseases.  It 
is  soluble  in  acids,  is  not  blackened  by  alkalies,  and  yields  a  mercury 
sublimate  when  heated  with  carbonate  of  sodium.  It  is  not  dissolved 
by  water,  but  becomes  yellow  by  long  boiling.  If  boiled  in  a  solution  of 
potash,  it  evolves  ammonia,  and  yellow  mercuric  oxide  is  precipitated. 
It  may  be  detected  in  organic  fluids  and  solids  by  boiling  them  in  one 
part  of  hydrochloric  acid  and  four  parts  of  water.  The  mercury  may  then 
be  separated  by  means  of  copper. 

The  colour  of  red  precipitate  and  the  fact  that  when  heated  in  a  close 
tube  it  is  resolved  into  oxygen,  and  mercury  which  is  deposited  in  globules, 
are  sufficient  to  identify  it. 

A  typical  case  of  mercurial  poisoning  and  its  treatment  has  been 
reported  by  Hayden  Ellis  : — 1 


A  man  aged  20  years  took  three  grams  of  corrosive  sublimate  dissolved  in  a  glass 
of  water.  Half  an  hour  later  he  had  severe  vomiting  and  diarrhoea  with  severe 
abdominal  pain.  Blood  was  present  in  both  vomit  and  faeces.  Three  hours  later 
blood  appeared  in  the  urine.  He  was  given  white  of  egg  in  milk  and  removed  to 

hosjntah)ntinued  to  have  bouts  of  eo]ic  followed  by  the  passage  of  blood  clots  and 
mucus  per  rectum  about  every  half-hour.  Vomiting  continued  to  be  frequent  and 
the  vomit  consisted  of  bile  and  blood-clots.  The  mental  condition  was  clear. 
Abdominal  movement  was  restricted  ;  there  was  diffuse  tenderness,  and  gent  e 
palpation  was  followed  by  violent  bowel  action  and  much  pain.  There  was  also 
some  tenderness  in  the  loins.  His  blood-pressure  was  152/74. 

On  the  second  day  pain,  diarrhoea,  and  vomiting  continued  ;  stools  were  passed 
at  the  rate  of  one  an  hour  and  were  darker  in  colour.  During  the  clay  the  ’ 
passed  5  ml.  of  urine  containing  a  small  quantity  of  albumin.  The  centrifuged 
deposit  showed  occasional  red  blood-cells,  white  cells,  and  many  ya  me  • 
Kaolin  poultices  were  placed  over  the  loins.  Water  and  sips  of  iced  orangeade 
were  taken  Restlessness  and  pain  were  treated  with  morphine,  J  gr.  four-hourly. 
Zquent  vimSLg  continued,  aSd  much  fluid  was  lost  in  the  toy. 
drip  was  started  in  the  left  arm,  and  fluid  was  given  at  the  rate  of  4  pints  (2  27  litres) 
In  24  hours-namely,  alternating  pints  of  dextrose-saline  (4.8  per  cent,  and  N/5), 

“tffi  and  there  was  twitching 

1  Ellis,  R.  H.,  B.M.J .,  2  :  197  (1946). 
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He  vomited  1  litre  during  the  day,  but  passed  no  u 


urine.  There  was  little  improve* 
„  over  th6  pa,n  was  less  and  the  stools 

ment  over  the  next  tnree  y  ,  b  the  original  5  ml.  after  admission. 

TheSnaS  was  mentaHy  St  and  worried  about  himself.  Blood  urea  was 
030  me  per  100  ml.,  and  the  patient  was  very  ill.  All  veins  except  one  had  now  ieen 
utilised  Pand  the  intravenous  administration  of  fluid  was  discontinued.  On  t 
seventh  day  the  abdominal  tenderness  had  disappeared,  the  diarrhoea  and  vomiting 
Pad  improved  slightly,  but  the  patient  was  hiccuping  continuously.  The  plantar 
responsaa°were  eltensor.  Blood-pressure,  174/84  ;  blood  urea,  350  mg./lOO  nil 
Morphine  was  changed  to  heroin,  i  gr.  (8  mg.)  four-hourly,  as  tins  was  thought  less 

likelv  to  aggravate  vomiting.  ....  ,  T  •  . 

On  the  morning  of  the  eighth  day  the  patient  s  condition  was  critical.  No  urine 

had  been  passed  since  the  second  day  (5  ml.).  Intravenous  therapy  had  been 
stopped  for  24  hours  on  account  of  technical  difficulties,  and  was  begun  again 
namely,  dextrose -saline  at  the  rate  of  4  pints  (2-27  litres)  in  24  hours.  During  the 
day  and  following  night  1’85  litres  of  urine  was  passed,  and  the  patient  s  condition 
improved.  The  next  day  there  was  a  pronounced  improvement  :  1.9  litres  of 

urine,  of  specific  gravity  1010,  was  passed  ;  twitching  and  headache  abated  ,  and 
the  patient  was  able  to  take  rusks  and  1*7  litres  of  fluid  by  mouth.  Blood  urea, 
300  mg./lOO  ml.;  haemoglobin,  65  per  cent. ;  W.B.C.  21,000. 

Over  the  course  of  the  next  three  days  intravenous  dextrose-saline  was  con¬ 
tinued  and  the  diuresis  and  general  improvement  were  maintained.  Vomiting  was 
less,  and  the  patient  was  able  to  take  solid  food  in  the  form  of  eggs  and  custard, 
calves’ -foot  jelly,  rusks,  and  pounded  fish.  At  the  end  of  this  time  the  last  vein 
had  thrombosed,  and  the  drip  was  discontinued.  Blood  urea,  380  mg./lOO  ml. ; 
plasma  chlorides,  419  mg.  NaCl/100  ml.;  alkali  reserve,  42  vols.  COa  per  cent.; 
Blood-pressure,  150/60.  The  heroin  had  been  discontinued  and  plienobarbitone, 
'2  gr.  (32  mg.)  four-hourly,  was  given  in  its  place.  In  spite  of  the  high  blood-urea 
figure  the  patient  felt  well  and  was  cheerful. 

On  the  17th  day  after  admission  the  blood-urea  was  170  mg./lOO  ml. ;  plasma 
chlorides,  487  mg.  NaCl/100  ml.;  alkali  reserve,  52  vols.  C02  per  cent.  The 
centrifuged  deposit  of  each  specimen  of  urine  passed  showed  successively  diminishing 
numbers  of  red  and  white  blood  cells,  and  all  showed  persisting  hyaline  and  granular 
casts.  On  the  24th  day  the  patient  was  his  normal  self,  eating  well,  with  no 
vomiting,  and  passing  one  semi-solid  darkish  stool  per  day.  The  urinary  output 
was  in  the  region  of  2  litres  in  24  horns  ;  the  blood  urea  was  down  to  63  mg./lOO  ml. ; 
plasma  chlorides  had  been  raised  to  the  normal  level  of  576  mg.  NaCl/100  ml., 
helped  by  the  giving  of  5  g.  of  NaCl  daily  in  a  litre  of  lime-juice  ;  alkali  reserve, 
56-7  vols.  C02  per  cent. ;  blood-pressure,  148/63.  The  urine  contained  no  albumin 
and  the  centrifuged  deposit  was  normal. 

The  following  case,  arising  from  the  external  application  of  corrosive 
sublimate,  is  interesting.1  It  shows  some  unusual  symptoms,  probably 
not  due  to  the  mercury,  but  to  shock  and  fear  ; — 

A.  B.,  a  dispenser,  aged  twenty-nine,  dissolved  60  grains  (or  more)  of  corrosive 
sublimate  in  hot  water  (3  v.)  intending  to  make  a  bath  for  an  eruption  which  he 
believed  to  be  scabies.  He  sponged  his  arms,  abdomen,  thighs,  and  scrotum  with 
the  warm  fluid,  and  then  went  to  attend  to  people  in  the  shop.  A  smart  tingling 
came  on  at  once,  which,  when  he  had  attended  to  three  customers,  became  severe 
pain,  principally  in  the  penis  and  scrotum. 

When  seen  half  an  hour  after  the  application,  the  penis  and  scrotum  were  red 
and  much  swollen,  and  there  was  a  papular  rash  on  the  groin  and  slightly  on  the 
abdomen  He  was  suffering  very  severe  pain,  was  twitching,  and  jerky  in  his 
speech.  Morphine,  £  grain,  and  cocaine,  £  grain,  were  given  hypodermieallv  the 

^iven  t°Td  TUth  ^  albu™n,  and  the  Xes ™  two eggs 

Pun  rh,ere  WaS  dlfWty  111  swallowing  the  second  cup  (one  hour  and§a 

half  after  the  application)  At  the  end  of  another  hour  he  wasTorLe  hr  eve^y  wav 
could  hardly  speak,  swallowed  with  the  greatest  diffinnlt^r  •  +  i  i  n  i  "  ’ 

“  S&figSS 

B.M.J .,  1903,  2,  p.  1212. 
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Th™SUlt'  and  ha(!  a,  se?re  8eneral  clonic  spasm  lasting  about  twenty  seconds 

,nf«  T  ra  rfTne  arOUt  every  ten  mmutes>  and  did  not  seem  to  be  induced  by 
outside  stimulation.  Twice  marked  opisthotonos  occurred.  During  the  attack 

there  was  absolute  general  rigidity,  inability  to  breathe  (lasting  once  for  ninety 
seconds,  ;  the  pulse,  which  between  the  spasms  was  about  100,  became  running  in 
character.  There  was  an  expression  of  terrible  fear.  A  general  tremor  preceded 
each  attack,  with  an  elevation  of  the  shoulders.  Rigidity  was  partial  during  the 
intervals,  and  the  breathing  was  shallow  and  mostly  abdominal.  The  symptoms 
were  all  at  their  height  five  hours  after  the  application. 

Two  hypodermic  injections  of  brandy,  rr j  xx.,  and  morphine,  \  grain,  were  given. 
1  lie  patient  was  surrounded  by  bottles  full  of  hot  water  wrapped  up  in  bath  towels 
wrung  out  of  boiling  water.  Amyl  nitrite  and  chloroform  were  administered  with 
good  result,  though  the  shallowness  of  the  breathing  delayed  it  somewhat.  The 
rigidity  between  the  attacks  diminished,  but  when  after  two  hours’  administration 
chloroform  was  stopped,  another  rather  sharp,  though  not  prolonged,  spasm  came 
on.  Chloroform  was  then  given  for  three  more  hours,  and  stopped  nine  hours  after 
the  application  of  the  poison.  The  case  then  went  on  well.  For  twn  days  there  was 
a  burning  sensation,  and  one  or  two  attacks  of  sickness,  but  there  was  no  salivation, 
no  suppression  of  urine,  and  no  purgation.  Large  grey  blisters  covered  the  scrotum! 
There  wTas  marked  weakness  of  the  left  hand,  which  improved  every  day — as  did 
the  inability  to  protrude  the  tongue,  which  had  appeared  early  in  the  case. 

The  previous  history  probably  accounts  for  the  unusual  symptoms,  the  patient 
having  been  wounded  in  the  late  war,  and  spending  seven  months  in  hospital  with 
paralysis  of  the  left  side,  from  which  he  had  completely  recovered. 


Poisoning  by  Copper  and  its  Salts 

Source  and  Methods  of  Occurrence.  The  two  most  commonly  known 
salts  of  copper  are  the  sulphate,  or  blue  vitriol,  and  the  subacetate,  or 
verdigris.  The  former  has  been  taken  and  administered  in  large  doses, 
for  the  purpose  of  suicide  and  in  attempts  at  murder. 

In  1886  a  man  was  convicted  of  attempting  to  murder  his  wife  by  administering 
to  her  sulphate  of  copper  in  spruce  and  peppermint  water.  He  wras  sentenced 
to  twrenty  years’  penal  servitude.1  In  1884  a  girl  was  convicted  of  poisoning  her 
mistress  by  introducing  sulphate  of  copper  into  a  jug  of  beer.  The  taste  of  the 
substance  was  perceived  ;  the  only  result  was  severe  vomiting.2 

Copper  is  not  very  adaptable  to  secret  murder,  owing  to  the  colour 
and  the  strong  metallic  taste  possessed  by  the  salts.  This  would  in 
general  render  it  impossible  that  the  poison  should  be  taken  unknowingly. 
It  has,  however,  been  given  for  the  purpose  of  procuring  abortion.  In 
doses  of  half  an  ounce  and  upwards  it  acts  as  a  powerful  irritant  on  adults, 
and  a  much  smaller  quantity  would  suffice  to  destroy  infants  or  children. 
There  are  two  copper  salts — the  arsenite  (Scheele’s  Green)  and  the  aceto- 
arsenite  (Brunswick  Green) — which  owe  their  poisonous  properties  to 
arsenic.  These  will  be  elsewhere  considered.  The  chloride  and  carbonate 
are  also  irritant  poisons. 

With  the  exception  of  these  salts,  copper  poisoning  may  occur  from 
the  contamination  of  food  stored  or  cooked  in  copper  containers  which 
are  not  kept  clean  or  from  the  ingestion  of  food  to  which  copper  has  been 
added  in  order  to  keep  the  green  colour  of  vegetables. 

Metallic  copper  undergoes  no  change  by  contact  with  water  unless 
oxvgen  is  present,  when  a  hydrocarbonate  is  formed.  If  the  water  con¬ 
tains  an  acid  such  as  vinegar,  or  common  salt,  or  if  there  is  oily  or  fatty 
matter  in  contact  with  the  metal,  then  the  copper  is  more  rapidly  oxidised, 

1  R.  v.  Reynolds,  C.  C.  C.,  September  1886. 

2  R.  v.  Mary  Baker,  C.  C.  C.,  October  1884. 
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and  the  liquor  or  fat  acquires  a  green  colour.  If  the  copper  vessel  is  kept 
perfectly  clean,  and  the  food  prepared  in  it  is  allowed  to  cool  in  other 
vessels  there  is  not  much  risk  of  its  acquiring  a  poisonous  impregnation. 
Under  the  influence  of  heat  and  oxygen,  a  portion  of  copper  becomes 
dissolved,  and  the  oily  or  other  liquid  acquires  a  green  colour,  ihe 
preparation  of  fruits,  such  as  preserves,  in  copper  vessels  is  necessarily 
attended  with  some  risk,  for  on  cooling  a  green  crust  is  apt  to  form  on 
the  copper,  just  above  the  line  where  the  air  and  acid  liquid  meet,  oome 
liquids,  while  boiling,  appear  to  be  little  liable  to  this  impregnation  ;  thus, 
coffee,  beer,  milk,  and  tea  have  been  separately  boiled  for  two  hours,  in 
a  clean  copper  vessel,  without  any  portion  of  the  metal  being  taken  up 
by  any  of  the  liquids.  Accidents  traceable  to  the  kitchen  are  usually 
prevented  by  lining  the  copper  vessel  with  tin,  but  in  very  large  boilers 
this  plan  is  not  always  adopted  ;  cleanliness  alone  is  trusted  to,  and  this, 
when  properly  observed,  is  a  sufficient  preventive.  In  reference  to  tin- 
lined  culinary  vessels  the  tin  is  often  worn  away,  and  the  corroded  copper 
is  thus  exposed  to  the  action  of  any  acids  contained  in  the  food. 


In  1866  some  rhubarb-stems  were  stewed  in  an  imperfectly  tinned  and  dirty 
copper  vessel,  and  were  supplied  to  a  family  for  dinner.  The  children  and  their 
governess  partook  of  it — the  latter  very  freely.  All  were  taken  ill.  The  governess 
suffered  most  ;  there  was  violent  sickness,  and  other  symptoms  of  irritation.  Sho 
partially  recovered  under  treatment,  but  had  a  relapse,  and  died  from  the  effects 
of  the  poisoned  food. 


The  oxalic  and  malic  acids  in  the  vegetables  probably  dissolved 
compounds  produced  from  the  copper  by  exposure  to  damp  air. 

The  tin  used  for  lining  copper  vessels  is  frequently  alloj^ed  with  a 
large  proportion  of  lead,  and  thus  lead-poisoning  may  be  substituted  for 
poisoning  with  copper.  It  is  now  well  recognised  that  some  cases  of  alleged 
poisoning  by  copper  are  really  due  to  the  arsenic  which  is  almost  univer- 
sally  contained  in  commercial  copper. 

In  the  making  of  preserved  fruits  and  vegetables,  the  salts  of  copper 
are  used  in  some  countries  for  the  purpose  of  giving  a  rich  green  colour. 
Many  of  the  green  pickles  sold  in  shops  were  formerly  thus  impregnated 
with  the  vegetable  salts  of  this  metal,  to  which  they  owed  their  bright 
grass-green  colour.  The  quantity  of  the  copper  contained  in  such  articles 
may  not  be  sufficient  to  cause  fatal  effects  ;  but  symptoms  of  gastric 
irritation  are  sometimes  alleged  to  arise  from  the  consumption  of  such 
vegetables  and  pickles  ;  no  evidence  of  the  truth  of  the  allegation  has 

been  produced,  and  the  use  of  copper  for  colouring  vegetables  is  allowed 
in  many  countries. 


Acc°rding  t°  Tschirch  the  practice  with  some  manufacturers  is  to  treat  the 
green  \  egetables  with  a  dilute  solution  of  sulphate  of  copper  and  afterwards  wash 
them  thoroughly  with  water  before  boiling.  The  res uftTs the fornS  in  £ 
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large  dose  of  a  copper  salt  might  be  taken  at  one  time  without  producing 
toxic  effects,  but  it  had  not  been  proved  that  a  continuous  administration 
v  ould  not  produce  chronic  poisoning.  Moreover,  although  it  might  not 
be  convenient  to  produce  green  preserved  peas  without  the  use  of  copper 
it  was  by  no  means  necessary  that  peas  should  be  green  in  order  to  be 
eaten1  ( vide  also  under  “  Food  Poisoning.”). 

Charteris  and  Snodgrass  show  that  by  digesting  coppered  peas  in  dilute  hydro¬ 
chloric  acid  some  copper  is  dissolved.  By  digesting  the  peas  with  a  mixture  of 
pepsin  and  dilute  hydrochloric  acid,  copper  was  dissolved  to  the  extent  of  0‘52  grain 
pei  pound  of  peas,  equal  to  2,05  grains  of  sulphate  of  copper.  Artificially  prepared 
compounds  of  copper  with  albumen  and  with  casein  were  also  submitted  to  the 
action  of  solutions  containing  respectively  pepsin  with  hydrochloric  acid  and 
pancreat  in  with  carbonate  of  sodium,  the  temperature  being  maintained  at  99c  Fahr. 
It  is  stated  that  at  the  end  of  an  hour  and  ten  minutes  digestion  was  complete  in 
the  acid  solution  in  the  case  of  the  albumen  compound,  and  at  the  end  of  two  hours 
in  the  alkaline  solution  ;  in  the  case  of  the  casein  compound,  digestion  was  complete 
at  the  end  of  two  hours  in  the  acid  solution,  and  at  the  end  of  one  hour  in  the  alkaline 
solution.  Rabbits  and  pigs  were  supplied  with  food  containing  an  admixture  of 
albuminate  of  copper  or  sulphate  of  copper,  and  when  the  animals  were  killed  copper 
was  found  in  their  liver  and  kidneys.  When  the  quantity  of  sulphate  of  copper 
given  to  a  young  pig  weighing  nine  pounds  amounted  to  60  grains,  it  refused  the 
food  for  twenty-four  hours,  but  it  readily  took  food  containing  10  grains,  and 
continued  to  do  so  for  four  days,  when  it  was  killed. 


Drummond2  states  that  about  50  mg.  of  copper  per  kilogramme  is 
given  as  the  usual  amount  in  greening  vegetables.  A  certain  amount  of 
this  copper  is  liberated  in  a  dialysable  form,  and  therefore  able  to  be 
absorbed  into  the  body.  He  found  copper  in  the  liver  of  rats  fed  on 
greened  peas,  but  could  find  no  evidence  of  pathological  change  in  the 
organs,  nor  did  there  appear  to  be  any  difference  in  the  health  of  animals 
so  fed  as  compared  with  the  control  animals.  No  details  are  given  of 
the  tests. 

Toxicity  and  Fatal  Dose.  The  ordinary  pharmacopoeial  dose  of  the 
sulphate  is  a  quarter  to  two  grains,  for  emetic  purposes  five  to  ten  grains. 

There  are  but  few  instances  in  which  the  sulphate  has  proved  fatal 
in  the  human  subject,  so  that  but  little  is  known  of  the  fatal  dose.  A  girl, 
sixteen  months  old,  put  some  pieces  of  Bluestone  (sulphate  of  copper), 
which  was  given  to  her  to  play  with,  into  her  mouth.  In  a  quarter  of  an 
hour  the  child  vomited  a  bluish-green  coloured  matter,  with  pieces  of 
sulphate  of  copper  in  it  ;  the  skin  was  alternately  cold  and  hot,  but  there 
was  no  purging.  The  child  died  in  four  hours,  without  being  convulsed, 
but  it  wras  insensible  before  death.3  Unfortunately  no  inspection  of  the 
body  was  made. 

A  woman  who  swallowed  two  ounces  of  verdigris  died  in  three  days  . 
in  addition  to  the  symptoms  described  below,  there  were  convulsions 
and  paralysis  before  death.  Niemann  relates  that  a  female,  aged  twenty 
four,  swallowed  half  an  ounce  of  verdigris,  and  died  with  symptoms  ot 
severe  irritation  of  the  stomach  in  sixty  hours.4  In  consequence  o  c 
great  uncertainty  of  its  operation,  subacetate  of  copper  is  not  emp  o\e< 
internally. 

1  Pharm.  Journ.,  November  7th,  1891,  p.  366. 

2  The  Analyst,  October  1925. 

3  Med.  Gaz.,  vol.  18,  p.  742. 

4  “  Taschenbuch,”  p.  458. 


SYMPTOMS 


375 


within  a 


Duration.  As  with  all  irritants,  the  symptoms  appeal 
quarter  of  an  hour,  or  less,  of  taking  the  poison;  but  exceptional , 
owing  to  the  condition  of  the  stomach  contents,  they  may  not  appear 
three  or  four  hours. 

Symptoms.  The  sulphate  speedily  causes  violent  vomiting,  for  which 
purpose  it  is  sometimes  used.  If  the  dose  has  been  excessive  in  addition 
to  the  vomiting,  there  is  headache,  and  pain  in  the  abdomen,  with  puiging  , 
the  pain  is  of  a  colicky  character  ;  in  aggravated  cases  there  are  spasms 
of  the  extremities  and  convulsions.  Paralysis,  insensibility,  and  even 
tetanus,  have  preceded  death,  when  the  poison  was  administered  to 
animals.  Among  the  symptoms  occasionally  met  with  in  the  human 
subject  may  be  mentioned  jaundice.  This  has  been  observed  to  attend 
poisoning  by  the  sulphate,  as  well  as  by  Scheele  s  Green. 

'  Verdigris  produces  symptoms  somewhat  similar  to  those  caused  by 
the  sulphate.  There  is  a  strong  styptic  metallic  taste,  with  a  sense  of 
constriction  in  the  throat,  followed  by  severe  colicky  pains,  vomiting  of 
a  green-coloured  liquid,  and  purging,  with  violent  straining  (tenesmus). 

A  peculiar  case  of  copper  poisoning  is  reported  by  Gardner.1  Some 
fine  particles  of  bronze  from  a  bearing  contaminated  the  flour  from  which 
bread  was  made.  During  fermentation  a  certain  amount  of  acetic  acid 
was  formed,  which  reacted  with  the  copper  to  produce  verdigris.  Symp¬ 
toms  of  vomiting,  diarrhoea  and  pyrexia  were  observed  in  those  who  ate 
the  bread. 


Chronic  poisoning  by  copper  is  occasionally  seen  among  workers  in 
this  metal  and  its  salts.  The  poison  enters  the  system  by  absorption 
from  the  alimentary  canal,  by  the  lungs  in  the  form  of  dust,  and  partly 
by  the  skin  in  handling  the  metal  or  its  salts.  The  usual  symptoms  are 
a  coppery  taste  in  the  mouth,  giddiness,  pain  in  the  bowels,  vomiting, 
occasional  diarrhoea,  and  wasting  of  the  body.  A  green  line  on  the 
margin  of  the  gums  may  occasionally  be  seen. 

The  existence  of  chronic  copper  poisoning  appears  to  be  accepted 
by  the  majority  of  toxicologists  ;  but  it  must  be  admitted  that  much 
has  been  alleged  as  to  this  form  of  disease  which  is  open  to  question. 
The  fact  that  the  majority  of  workers  in  copper  and  its  compounds 
remain  perfectly  healthy  is,  however,  not  conclusive  of  the  innocuous 
character  of  the  metal. 

The  disease  known  as  brass-founders’  ague  or  metal  fume  fever2  is 
found  in  workmen  engaged  in  smelting  brass  which  is  an  alloy  of  copper 
and  zinc,  is  due  to  the  inhalation  of  the  fumes  of  these  metals  and  probably 
mainly  due  to  the  zinc  or  impurities,  such  as  cadmium.3 


Treatment.  This  can  be  on  general  principles  only,  vide  p.  25f>, 


Post-mortem  Appearances.  In  poisoning  with  the  salts  of  copper  the 
mucous  membrane  of  the  stomach  and  intestines  has  been  found  more  or 
less  thickened  and  inflamed,  in  the  few  fatal  cases  which  have  been  .hitherto 
examined  ;  the  membrane  has  also  been  found  destroyed  and  softened 
in  poisoning  with  verdigris.  The  gullet  has  presented  an  inflamed  appear¬ 
ance.  In  a  case  of  poisoning  with  verdigris  quoted  by  Orfila,  the  stomach 


October  31st,  1925. 

Vide  1900,  1,  in  an  article  by  Dr.  Wm.  Murrav  aDn  7?  AT  T  mm  o 

ronker  and  others,  Journ  Indus.  Hyg.,  9  ;  187  (1927)  ’  ’  P‘ 
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was  inflamed  and  thickened.  The  small  intestines  were  inflamed  and 
perforation  had  taken  place.  The  rectum  was  ulcerated  on  its  inner 
surface. 


Analysis.  The  vomited  matters  are  generally  of  a  blue  or  green  colour  ; 
and  broken  crystals  of  the  blue  vitriol  may  be  discovered  in  them.  If 
the  green  colour  of  the  vomited  liquids  is  due  to  altered  bile,  it  will  not 
acquire  a  blue  tint  on  adding  to  a  portion  of  the  green  liquid  a  solution 
of  ammonia  ;  but  if  it  be  caused  by  a  salt  of  copper,  this  change  of  colour 
will  serve  to  indicate  the  fact. 

The  salts  of  copper  are  generally  known  by  their  colour  ;  whether  in 
the  solid  state  or  in  solution,  they  are  either  blue  or  green.  Nickel  and 
some  ferrous  salts  are  also  green  ;  but  there  are  very  marked  chemical 
differences  between  the  salts  of  these  metals  and  those  of  copper.  There 
are  three  very  soluble  salts  of  copper  ;  two  of  these  are  blue,  the  sulphate 
.and  nitrate,  and  one  green,  the  chloride.  The  solutions  of  the  copper 
salts  have  generally  an  acid  reaction.  The  salt  should  be  dissolved  in 
water,  diluted,  and  the  following  tests  may  then  be  applied  : — 


Tests.  (1)  Solution  of  ammonia  gives  a  bluish  white  precipitate, 
which  is  soluble  in  an  excess  of  the  reagent,  forming  a  deep  violet-blue 
liquid.  Nickel  salts  also  give  the  deep  blue  colour  with  ammonia,  but 
differ  from  copper  salts  in  their  response  to  the  other  tests.  (2)  Ferro- 
cyanide  of  'potassium  gives  a  rich  claret-red  precipitate  ;  if  the  quantity 
of  copper  is  small,  the  liquid  acquires  merely  a  light  red  colour.  This  is 
an  extremely  sensitive  test  for  copper,  and  will  show  the  presence  of 
one  part  per  million  of  copper.  It  may  be  used  as  a  quantitative  test. 
If  the  solution  contains  copper  in  quantity,  the  precipitate  is  of  a  deep 
red -brown  colour,  and  of  a  gelatinous  consistency.  Ferrocyanide  of 
potassium  will  act  on  the  violet-blue  solution  produced  by  ammonia, 
provided  acetic  acid  is  added  to  neutralise  the  ammonia.  One  portion 
of  the  liquid  may  thus  be  tried  by  the  two  tests.  Iron,  present  in  addition 
to  copper,  masks  the  red  colour  by  the  intense  blue  which  it  produces 
itself  with  ferro-cyanide.  (3)  Sulphuretted  hydrogen  gas,  or  sulphide  of 
ammonium,  gives  an  almost  black  precipitate  even  in  an  acid  solution,  or, 
if  the  copper  is  in  low  concentration,  merely  a  reddish-brown  colour. 
(4)  A  slip  of  polished  iron  (a  common  needle),  suspended  by  a  thread 
in  the  liquid,  slightly  acidified  with  sulphuric  acid,  is  speedily  coated 
with  a  layer  of  copper,  even  when  the  salt  is  present  in  a  very  small 
proportion.  If  the  needle  is  left  for  some  days  in  the  liquid,  the  iron 
will  be  slowly  removed,  and  a  hollow  cylinder  of  metallic  copper  will 
remain.  This  may  be  washed,  dissolved  in  dilute  nitric  acid,  and  tested 
with  the  foregoing  tests  ;  or  the  iron,  coated  with  copper,  may  be 
once  partially  immersed  in  ammonia  and  exposed  to  air.  e  lflul 
then  becomes  slowly  blue.  Half  a  grain  of  sulphate  of  copper,  dissolved 
in  sixteen  ounces  of  water,  may  thus  be  easily  detected.  1  e 
solution,  acidified  with  acetic  acid,  gives  a  red  colour  or  precipitate  wdh 
ferrocyanide  of  potassium.  (5)  The  Electrolytic  Test_  If  a  e  th 

the  copper  solution  are  placed  on  platinum  foil,  slightly  »c,dlfied 

diluted  acid,  and  the  platinum  is  then  touched  through  the  soiut 

with  a  slip  of  zinc,  metallic  copper,  recognisable  by  its  coioi  , 
immediately  deposited  on  the  platinum.  When  the  quantity  of  PP 
is'small,  there  is  merely  a  brown  stain  ;  but  a  blue  hqu.d  ts  formed  by 
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Evidence  of  the  presence  of  arsenic.  When  the  sulphate  ha  been 
given  as  an  emetic,  traces  of  arsenic  may  sometimes  be  found  in  the 
contents  of  the  stomach  or  in  the  matters  vomited.  .  .  , 

Cower  in  Organic  Liquids.  The  copper  is  liable  to  be  precipitated 
by  certain  organic  substances,  e.g.,  albumen,  fibrin,  casein,  and  mucous 
membrane  ;  but  some  of  these  organic  compounds  are  easily  dissolved 
by  acids,  or  even  by  an  excess  of  the  solution  of  copper  salt.  A  portion 
at  least  of  the  salt  of  copper  is,  therefore,  commonly  held  dissolved.  In 
such  cases  there  is  one  peculiar  character  possessed  by  these  liquids  ; 
i.e.,  they  have  a  decidedly  green  colour,  even  when  the  copper  salt  is  in 
a  far  less  than  poisonous  proportion. 

In  the  Tissues  or  Urine,  or  in  I  egetable  Matter.  Dry  and  incinerate 
the  organic  matter,  using  an  iron  burner,  digest  the  residue  in  warm 
nitric  acid,  and  then  evaporate  to  dryness.  The  residue  may  be  dissolved 
in  a  small  quantity  of  water,  and  a  polished  needle  immersed  in  it  for 
some  hours.  The  metallic  deposit,  if  any,  on  the  needle  may  then  be 
recognised  as  copper  by  its  colour  and  by  the  tests  already  described. 

In  very  small  amounts  copper  is  present  in  the  liver  of  man.  Dupre 
found  in  human  livers  about  one  part  of  copper  in  500,000  ;  and  in 
fourteen  bodies  examined  by  Bergeron  and  Hote  copper  in  minute 
quantities  was  found  in  every  case.  It  also  occurs  normally  in  very  small 
quantities  in  the  kidneys  and  in  the  blood.  Indeed,  it  is  now  known  that, 
though  needed  onty  in  very  small  amounts,  copper  is  an  essential  consti¬ 
tuent  of  most  living  organisms.  The  copper  is  probably  mainly  derived 
from  the  brans  of  cereals,  such  as  wheat  and  barley  ;  in  turnips,  and 
most  other  vegetables,  copper  in  very  minute  traces  may  generally  be 
detected.  It  has  been  suggested  by  Johnstone  that  the  presence  of  copper 
in  cereals  majr  be  due  to  the  practice  of  dressing  the  grain,  and  also  the 
ground,  with  sulphate  of  copper,  with  the  object  of  protecting  it  from 
the  ravages  of  vermin  after  the  grain  is  sown  (Luff). 

Cases.  The  following  case  has  a  certain  interest  : — 

A  farm  labourer  was  working  on  a  farm  on  August  19th  and  20th.  He  had  a 
spraying  machine  strapped  on  his  back  and  was  spraying  potatoes.  On  the  19th 
he  complained  before  dinner  of  being  sick  ;  on  the  20th  he  went  home,  partook  of 
some  supper  (potatoes)  at  seven  o'clock,  and  retired  to  rest  between  nine  and  ten 
o  clock.  In  the  early  morning  he  was  taken  severely  ill,  and  at  4.30  a.m.  on  the 
morning  of  the  21st  suffered  from  severe  cramps,  failing  heart,  and  free  perspiration. 
He  died  at  about  two  o’clock  in  the  afternoon  of  the  21st.  He  had  a  fresh  wound 
on  ns  hand,  which  was  perfectly  blue  with  ‘  bluestone,’  which  was  chiefly  sulphate 
.  copper.  Medical  evidence  was  given  that  deceased  had  died  from  collapse  following 
irritant  poisoning  from  absorption  from  the  hands  and  from  breathing  in  the  fine 
vapour  of  the  spray.  The  jury  recorded  that  the  deceased  died  'from 
^  vw!  1°  °wg  r P°n  lrritant  P°ison’’  Possibly  through  the  absorption  of  the 

^  Au^t  it^and  S'  ^  8pr&ymg  m&chine  whi°h  he  Carried  U8*d 

in  w^icb  tLhremarkable  Se\0f  CaSeS  occurred  in  a  family  at  Itchin  Abbas,  Hants, 
Jiinilar  ioThosenr-mi0re  ***  the[amily  8uffered  symptoms  of  poisoning 

for  cooking  the  fr  !d  U°  by  coPpey*  A  badly  tinned  copper  vessel  had  been  used 

cooking  the  food,  with  much  salt.  One  patient,  an  old  man,  cet.  90,  died  after 
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Genevl't3  1870  A  ^  °f  CaSGS  is  reported  to  have  burred  at 

’  in  18/0,  in  which  ten  persons  were  taken  ill  with  symptoms  of  irritant 

poisoning,  and  four  died.  It  was  found  that  the  food  had  been  cooked  in  a  copper 
utensil  containing  a  large  quantity  of  verdigris.1  ^ 


Poisoning  by  Gold  Salts 

Source.  The  Trichloride  is  a  powerful  irritant  poison,  acting  locally 
like  nitrate  of  silver. 

Gold  salts  were  at  one  time  used  in  the  treatment  of  syphilis.  Because 
of  the  bactericidal  action  of  gold  on  the  tubercle  bacillus,  it  has  been 
used  in  the  treatment  of  tuberculosis  but  this  practice  has  fallen  into 
disuse  because  of  the  difficulty  in  obtaining  safely  an  effective  concentra¬ 
tion.  Nowadays  gold  salts  are  not  greatly  used  in  medicine,  though  they 
are  sometimes  effective  in  lupus  erythematosus,  and  favourable  results 
have  been  reported  in  rheumatoid  arthritis.  The  salt  most  often 
employed  is  sodium  gold  thiosulphate.  Toxic  reactions  are  common — 
headache,  giddiness,  pulmonary  oedema,  cardiovascular  collapse,  toxic 
nephritis,  acute  hepatitis,  severe  skin  reactions,  thrombocytopenia, 
agranulocytosis,  aplastic  anaemia  have  all  been  recorded.  Fatal  reactions 
are  said  to  occur  in  1 — 3  per  cent,  of  cases.2 

The  use  of  B.A.L.  (2  :  3  di-mercapto  propanol)  in  cases  of  poisoning 
by  gold  salts  is  referred  to  in  the  section  on  arsenic  poisoning  (see  p.  418). 

Case.  In  October,  1893,  a  case  of  poisoning  by  chloride  of  gold  was 
admitted  to  Guy’s  Hospital,  of  which  the  follow-ing  is  an  abstract : — 


A  boy  of  six  swallowed  the  contents  of  a  small  glass  tube  found  on  a  dustheap. 
He  was  sick  immediately  afterwards,  the  first  vomit  being  black  in  colour.  The 
vomiting  persisted,  and  he  was  admitted  to  hospital  at  2  a.m.,  much  collapsed, 
eyes  closed,  face  pallid  and  cold,  the  lips,  tongue,  teeth,  stained  a  purplish  colour. 
The  fauces  were  injected,  but  not  stained  ;  the  fingers  were  stained.  Pulse  extremely 
feeble.  Within  ten  minutes  the  bowels  acted  twice.  At  10  a.m.  the  vomiting 
still  continued,  and  diarrhoea  was  present.  He  did  not  seem  to  be  in  pain,  but 
the  epigastrium  was  tender  on  pressure.  He  had  by  this  time  rallied  considerably 
from  shock.  There  was  noticed  a  black  stain  on  the  teeth.  About  6  p.m.  on  the 
day  of  admission  the  vomiting  and  diarrhoea  ceased,  and  he  was  discharged  well 
about  twelve  days  after  admission.  Pupils  natural  and  no  unconsciousness 
throughout. 

Sir  Thomas  Stevenson  reported  that  the  tube  was  one  used  by  photographers 
for  toning  ;  it  wras  made  to  contain  15  grains.  Of  this  2'6  grains  were  found  in 
the  tube,  leaving  12.4  grains  either  swallowed  or  lost.  He  found  traces  of  golc 
in  the  faeces  and  vomit,  but  none  in  the  urine. 

i 

Poisoning  by  Preparations  of  Thallium 

The  salts  of  this  metal  are  highly  poisonous,  and  have  frequently 
caused  severe  toxic  symptoms  when  used  in  therapeutic  doses.  ie 
principal  toxic  phenomena  are  stomatitis,  diarrhoea,  dyspnoea  an  pain 

in  the  extremities.3  .  ,  f 

The  salts  are  soluble,  colourless,  and  nearly  tasteless  ;  and  thereiore 

may  be  easily  administered  and  have  been  found  to  operate  thioug  i  ie 

skin  by  absorption.  . 

In  1898,  Sabouraud4  used  thallium  acetate  as  a  depilatory  111 
treatment  of  ringworm,  but  abandoned  it  on  account  of  its  toxic  piopei  i  • 


1 

2 

3 

4 


Lancet,  2  :  622  (1901). 

Lancet,  1937  :  i,  554  ;  ii,  784,  834. 

Buschke,  Deutsche  Med.  Woch.,  1910,  37,  Ibi. 
“  Entretiens  Dermatologiques,”  Paris,  1913. 
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Its  use  was  periodical  revived  but  was  jot  ■  ^dose 

and  Peiser,1  in  1922  reeommend^  it  to  be  g.v  y  been 

lotlr  hot  has  been  observed  as  early  as  the  fifth  day.  It  is  generally 
agreed  that  slight  toxic  symptoms  are  to  be  expected  in  about  40  per  cen 
^  leases  muscular  pains  in  the  legs  of  a  pseudo-rheumatic  character 
lethargy,  slight  headache,  and,  sometimes,  erythematous  rashes  but 
generally  disappear  within  three  weeks.  It  has  been  stated  and  deni 
that  these  symptoms  are  commoner  in  older  children 

At  least  twenty-four  deaths  have  been  due  to  the  use  of  thallium 
acetate  in  the  treatment  of  ringworm.  According  to  Ingram,  however, 
all  must  be  ascribed  to  faulty  technique,  and  in  three  of  them  at  least 
the  fault  lay  in  a  dispenser’s  error,  which  led  to  a  considerable  over¬ 
dosage.  In  1930,  fourteen  school-children  died  in  Granada  during  treat¬ 
ment  for  ringworm.6 


Thallium  acetate,  in  doses  of  8  mg.  per  kilo  of  body  weight,  was  administered 
to  sixteen  children  suffering  from  ringworm.  All  but  two  of  them  subsequently  died. 
The  first  death  occurred  two  days  after  administration  ;  there  were  four  deaths  on 
the  fifth  day,  three  on  the  sixth,  one  on  the  seventh,  two  on  the  eighth,  one  on  the 
tenth,  one  on  the  eleventh,  and  one  on  the  sixteenth.  Symptoms  of  poisoning  are 
described  as  follows  :  Digestive  system  :  acute  abdominal  pain,  glossitis,  no  con¬ 
stipation  or  true  diarrhoea,  vomiting  of  cerebral  type  after  the  fifth  day.  Cardio¬ 
vascular  and  respiratory  systems  :  acceleration  of  pulse  rate  only  after  a  few  days, 
respiratory  difficulty  in  some  cases,  one  death  in  forty-eight  hours  from  broncho¬ 
pneumonia.  Urinary  system  :  decreasing  albuminuria  in  five  cases  dating  from 
onset  of  illness,  progressive  oliguria,  and  in  three  cases  anuria.  Nervous  system  : 
profound,  early,  and  persistent  somnolence,  with  occasional  evidence  of  excitement, 
supraorbital  and  frontal  headache,  joint  pains  from  twelve  hours  after  ingestion 
onwards,  muscular  clonus  in  half  the  cases,  persistent  tic  de  salaam  in  all  ;  loss  of 
corneal  reflex  (and,  in  one  case,  of  light  reflex),  ptosis  in  six  cases,  and  conjunctival 
congestion  in  the  majority.  Other  cranial  nerve  symptoms  included  mydriasis, 
miosis,  anisocoria,  dim  vision,  rotatory  nystagmus.  Other  symptoms  were  pain 
in  the  limbs,  slight  rise  of  temperature,  and  cyanosis  of  extremities  and  of  face. 
One  of  the  oddest  features  of  the  outbreak  of  poisoning  was  the  delay  in  depilation  — 
usually  expected  to  be  marked  between  the  fifteenth  and  twenty-second  days 
after  administration.  In  this  series  none  of  the  fatal  cases  showed  any  sign  of 
depilation  at  all,  and  in  the  two  survivors  the  process  began  as  late  as  the  twenty-ninth 
day. 

Post-mortem,  Leche  Marzo’s  sign  was  positive  in  thirteen  cases.  There  was 
engorgement  of  cerebral  sinuses  and  meningeal  vessels,  subpleural  hcemorrhage  and 
congestion  of  trachea  and  bronchi,  punctate  effusions  and  ecchymoses  in  the  pyloric 
antrum.  Histological  examination  revealed  nothing  abnormal  in  the  pons  or 
medulla  beyond  an  increase  in  the  number  of  nuclei. 


Mahoney,7  in  a  paper  which  reviews  the  literature  of  thallium  poison- 
ing,  records  three  cases  of  retrobulbar  neuritis  following  the  use  of  a 
thallium-containing  depilatory  cream.  In  one  case  there  was  also 


1929 


1  Derm.  Woch.,  74  :  443  (1922). 

3  Uruena,  “  Le  Traitement  des  Taignes  par  l’ac^tate  de  Thallium,”  Paris,  1928. 

4  Ingram!' B*M.J.,  uT(1932?"  ^  '  59  {1930)  ;  Lewis  and  L1°yd«  2  :99  (1933). 

5  Lynch  and  Scovell,  Lancet,  2  :  1340  (1930). 

6  Brit.  Med.  Journ.,  1  :  26  (1924). 

7  J.  Amer.  Med.  Assoc.,  1932,  February  20th,  618.  See  also  Ibid. 


Munch,  1934,  ig2, 
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bilateral  motor  and  sensory  involvement  of  the  tegs.  Rapid  and  con¬ 
tinuous  improvement  ol  vision  took  place  when  the  patients  stopped 
using  the  cream. 

Thallium  is  widely  used  as  a  rat  poison  (e.g.,  Zelio-paste,  which 
contains  2  per  cent,  of  thallium)  and  in  this  form  has  caused  a  number  of 
cases  of  acute  poisoning,  many  of  which  were  fatal— suicide,  accident, 
and  murder.  The  following  case  is  quoted  by  Leschke1 

*n  Yienna>  in  1927,  a  woman  murdered  her  husband  by  mixing  Zelio-paste  with 
his  food  (three  tubes).  He  vomited,  and  had  diarrhoea  with  violent  colic,  and  the 
diarrhoea  was  succeeded  by  constipation.  Later  there  was  acroparaesthesia  with 
decreased  tactile  sensitivity  but  increased  sensitivity  to  touch,  muscle  and  joint 
pains,  and  increasing  dimness  of  vision.  He  became  completely  bald,  and  suffered 
from  acute  blepharo -conjunctivitis  and  purulent  dermatitis  of  the  face.  Terminally, 
he  was  completely  demented.  The  post-mortem  examination  showed  swelling  of 
the  brain,  with  degenerative  changes  in  the  liver,  kidneys  and  heart. 


Lewis  and  Lloyd2  call  attention  to  the  fact  that  the  toxic  manifesta¬ 
tions  of  thallium  are  markedly  similar  to  those  of  lead  (which  it  also 
resembles  in  being  a  cumulative  protoplasmic  poison).  Both  metals 
have  a  preference  for  nervous  tissue,  and  thallium  poisoning,  like  lead 
poisoning,  frequently  gives  rise  to  cramp-like  abdominal  pains,  peripheral 
neuritis,  and  blurred  vision.  A  blue  line  on  the  gums  has  also  been 
observed  in  thallium  poisoning. 

Survival  of  the  acute  poisoning  may  be  followed  by  nephritis, 
paralysis,  blindness,  and  mental  disorders. 

Chronic  thallium  poisoning  may  occur  in  workers  engaged  in  the 
manufacture  of  rat  and  vermin  poisons,  depilatory  pastes,  luminous 
paints,  and  in  the  glass  and  dye  industries.  Besides  falling  out  of  the 
hair,  inhibition  of  growth  and  of  sexual  development,  nephritis,  degenera¬ 
tion  of  the  cardiac  muscle,  peripheral  neuritis,  and  mental  disturbances 
have  all  been  described.  Bohmer3  reports  changes  in  the  finger-nails 
similar  to  those  occurring  in  arsenic  poisoning. 


Post-mortem  Appearances.  These  depend  on  the  length  of  time 
which  has  elapsed  between  the  ingestion  of  the  poison  and  death.  There 
may  be  slight  gastric  irritation  with  sub-mucous  petechial  haemorrhages, 
fatty  degeneration  of  the  heart,  congestion  and  fatty  degeneration  of  the 
liver,  cerebral  congestion,  subpleural  haemorrhages  and  congestion  of  the 
trachea  and  bronchi.  The  kidneys  may  show  congestion,  swelling  of  the 
glomeruli,  cloudy  swelling  and  necrosis  of  the  cells  of  the  convoluted 

tubules. 


Treatment.  Little  is  known  of  specific  treatment  of  thallium  poison- 
in^.  Leschke  recommends  intravenous  injection  of  20  c.c.  daily  of  a 
3  per  cent,  solution  of  sodium  thiosulphate.  Probably  the  safest  coutse 
is  to  follow  the  general  procedure  in  heavy  metal  poisoning. 


Analysis.  The  following  procedure  is  recommended  by  Roche  Lynch 

( Lancet ,  1930,  2,  1340).  .  . 

To  the  filtrate  from  the  Fresenius  process,  add  ammonium  cli  on 

and  ammonia  until  the  liquid  is  alkaline,  and  boil.  Filter  off  an  iscar 


1 

2 

S 


1  Clinical  Toxicology.”  1934,  p.  31  ;  also  February  21st,  1931. 

1933,  July  15th  99. 

Idhmer,  K.,  Deut.  Zeitsch.f.  ger.  med.,  30:  270  (1939). 


381 


POISONING  BY  TIN  SALTS 

ensure^om^l^e^remova/'of  ^phos^fateS^t'^  welf  to  add^calcium^Woride 

^  «  -  ~  ^  « 

ammonium  sulphide  solution  and 

flnallvwhh  distiUed  water.  It  consists  of  thallous  sulphide  and  sulphides 

lippn  complete  but  any  precipitate  which  does  form  is  to  be  hlterec 
and  discarded.’  Make  the  solution  faintly  acid  with  hydrochloric  acic 
and  add  excess  of  potassium  iodide  solution.  Thallium  gives  an  imme- 
diate  yellow  precipitate  of  thallous  iodide.  Boil  and  allow  to  stand 
twelve  hours  before  filtering,  since  the  precipitate  may  be  colloidal  at 
first  Filter  and  collect  the  precipitate  in  a  Gooch  crucible,  wash  firs 
with  potassium  iodide  solution  and  then  with  alcohol  until  the  washings 
are  free  from  iodide,  dry  at  120°  C.  and  weigh.  (Thallous  iodide  is  slightly 
soluble  in  water  (1/17,000),  but  practically  insoluble  in  potassium  iodide 
solution  or  in  alcohol.) 

The  identity  of  the  precipitate  may  be  confirmed  by 

(1)  its  difficult  solubility  in  sodium  thiosulphate  solution,  in  which 

yellow  lead  iodide  is  easily  soluble. 

(2)  the  characteristic  green  line  in  the  spectrum  obtained  when  it  is 

burned  in  the  Bunsen  flame  on  a  platinum  wire. 

REFERENCE 

Buschke  and  Peiser.  “Ergeb.  der.  allgem.  Path.,”  1931,  25  (with  full  bibliography). 


Poisoning  by  Salts  of  Tin 

Tin  salts  are  not  particularly  common  poisons  and  very  few  deaths 
have  been  attributed  to  their  use.  The  tetrachloride  is  used  in  weighting 
silk  but  with  the  information  available  it  would  be  difficult  to  ascribe 
any  chronic  toxic  effect  from  its  use  in  that  industry.1 

Tin  salts  may  be  found  in  the  form  of  whitish  yellow  crystals  or  more 
commonly  in  acid  solution.  They  cause  gastro-intestinal  irritation,  pain, 
vomiting,  diarrhoea,  cyanosis  and  collapse.  The  organic  compounds  of 
tin,  tin  methyl  and  tin  ethyl  may  cause  neuritis,  including  retinal 
neuritis. 

Luff  has  described  four  cases  of  tin  poisoning  caused  by  tinned 
cherries.  The  syrup  of  the  cherries  was  strongly  acid,  the  acidity  being 
mainly  due  to  malic  acid  ;  the  juice  contained  tin  in  solution  equal  to 
1-9  grain  of  the  higher  oxide  of  tin  in  each  fluid  ounce,  which  would  be 
equal  to  3-2  grains  of  the  malate  of  tin  in  the  same  quantity  of  juice. 
The  symptoms  of  these  cases  were  very  severe,  there  being  a  considerable 
amount  of  collapse  and  cyanosis  and  in  one  case  unconsciousness  ;  it  was 
estimated  that  the  symptoms  were  produced  by  doses  of  the  malate  of 
tin  varying  from  four  to  ten  grains.  All  the  cases  recovered.2 

1  Jour.  Ind.  Hyg.,  6  :  28  (1924). 

2  1  :  833  (1890). 
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Treatment  The  stomach  should  be  washed  out  with  a  solution  of 
bicai  bonate  of  soda  in  warm  water  and  in  general  treat  as  for  heavy  metals. 

Analysis.  Tin  may  be  separated  from  organic  admixture  by  destroy¬ 
ing  organic  matter  by  the  moist  method  (see  p.  442).  The  clear  fluid 
which  contains  stannic  chloride,  maybe  submitted  to  the  following  tests 

( 1 )  Sulphuretted  hydrogen  gives  with  a  solution  of  a  stannous  salt  a 
brown  precipitate  of  stannous  sulphide,  and  with  a  solution  of  a  stannic 
salt  a  yellow  precipitate  of  stannic  sulphide. 

(2)  Stannous  chloride  added  to  a  solution  of  mercuric  chloride  first 
reduces  it  to  the  mercurous  state,  throwing  down  a  white  precipitate  of 
calomel,  and  subsequently  reduces  this  to  the  metallic  state,  producing  a 
grey  precipitate,  due  to  the  formation  of  finely  divided  mercury. 

(3)  With  gold  chloride  stannous  chloride  gives  a  purple  precipitate 
(vide  also  tests  for  zinc). 

(4)  With  sodium  hydroxide  solution,  stannous  salts  give  a  white 
precipitate  soluble  in  excess  of  the  alkali,  from  which  solution  black  tin 
oxide  is  precipitated  on  boiling.  Stannic  salts  similarly  form  a  white 
precipitate  with  sodium  hydroxide,  soluble  in  excess  of  alkali,  but  not 
reprecipitated  on  boiling. 

From  the  solution  of  stannic  chloride  the  metal  is  deposited  on  zinc  by  zinc- 
platinum  couple,  and  on  dissolving  the  tin  deposit  in  boiling  HC1  a  solution  of 
stannous  chloride  is  obtained  suitable  for  the  tests  quoted. 


Poisoning  by  Lead  and  its  Salts 


Lead  poisoning,  or  plumbism,  has  been  known  since  ancient  times, 
and  is  the  subject  of  an  enormous  literature.  Its  history  has  been 
discussed  by  Teleky.1  As  with  other  metals,  the  compounds  of  lead  are 
more  dangerous  than  lead  itself,  except  when  lead  is  in  the  volatile  state, 
and  generally,  the  more  soluble  the  compound,  the  more  poisonous  it  is. 
Lead  may  obtain  access  to  the  body  by  inhalation,  by  ingestion,  or  by 
absorption  from  the  skin  or  mucous  surfaces.  It  has  been  stated  that 
lead  is  ten  times  more  dangerous  when  inhaled  than  when  ingested.2 

All  compounds  of  lead  are  liable  to  produce  toxic  effects,  including  the 
acetate  (sugar  of  lead),  the  oxycarbonate  (white  lead),  the  oleate  as 
diachylon  plaster,  the  oxides  including  yellow  and  red  lead,  the  chromate 
and  the  organic  compounds. 

The  toxicity  of  lead  compounds  is  influenced  by  many  factors,  such  • 
as  solubility  in  body  fluids— which  is  not  necessarily  the  same  as  their 
solubility  in  water— the  length  of  time  they  are  in  contact  with  the  body 
fluids,  the  quantity  ingested  or  inhaled  or  absorbed,  and  the  amount 
actually  in  the  circulation.  Lead  stored  in  the  bones  is  not  dangerous 
until  it  passes  into  the  circulation  in  amounts  too  great  to  be  eliminated. 

Lead  may  produce  acute  symptoms  of  gastro -intestinal  irritation,  but 
its  importance  in  toxicology  is  due  mainly  to  chronic  poisoning  in  industry 
by  the  ingestion  of  repeated  small  doses. 

Chronic  lead  poisoning  may  occur  in  workers  in  lead  ;  in  mining 
and  milling  lead  ores  such  as  the  carbonate,  oxide  and  sulphide  ;  in  the 
paint  industry  from  sulphates,  carbonates,  oxides  and  chromates  ;  in  t  le 


1  Teleky,  Ind.  Med.,  Ind.  Hyg.  Section,  9  :  17  (1940). 

2  Drinker,  Ind.  Med.,  4  :  253  (1935).  MQ3S1 

3  Mayors  and  McMahon,  N.  Y.  State  Dept.  Labour  Spec.  Bull.,  195  (193,  ). 
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pottery  industry  from  iead  siHcate  and  from  the  Pero*^  £  !ead  and 

b^tr^fxr^«  bv  the  con. 

JSiS £ all  such  hazards  a,  avaUah.e 

in  sxri"1  r=ri;r  r  ^  —  - 

the  improvemen^hi  theiwtiomd  heafrh  and^areh^dangerous  occupations^ 

TtoSenee  of  eTd  poisoning  is  not  exactly  known,  however,  as  no  doubt 
manv  c^es  escape  detection.  Since  1895  poisoning  by  lead,  phosphorus 
and  arsenic  contracted  in  a  factory  or  workshop  has  been  notifiable  in 
Great  Britain,  where  between  1900-1909  there  were  6,762  cases  with  245 
deaths  These  figures,  apparently  small,  only  apply  to  cases  in  factories 
and  workshops,  and  do  not  include  those  in  plumbers  and  painters.  In 
connection  with  these  two  occupations  there  were  239  cases  with  44  deaths 
in  1908,  and  241  cases  with  47  deaths  in  1909  (quoted  by  Legge). 

1.  Metallic  Lead.  Metallic  lead  in  itself  may  be  dangerous  when 
ingested  but  becomes  much  more  toxic  when  inhaled  in  the  form  ot  lead 
fumes  In  most  of  the  cases  to  be  mentioned  it  is  ingested  as  an  oxide 
or  carbonate  or  some  other  salt  ;  but  there  are  cases  of  poisoning  by  the 
metal  itself,  which  has  in  the  body  undergone  a  change  into  a  salt  ol 

lead.  .  , 

Except  in  acute  irritant  cases,  it  seems  to  be  the  lead  which  is  the 

poisonous  constituent, 

A  tea-dealer  was  seized  with  symptoms  of  lead  poisoning,  and  the  cause  remained 
long  unsuspected,  until  he  admitted  that,  in  course  of  his  trade,  he  had  the  idle 
habit  of  often  placing  pieces  of  tea-lead  in  his  mouth,  and  crushing  the  metal 
between  his  teeth. 


Sonnenkalb  considered  that  snuff  frequently  acquires  an  impregnation 
of  lead  on  account  of  the  lead  coverings  in  which  it  is  packed.  He  collected 
nineteen  cases  of  this  form  of  chronic  poisoning  ;  in  fourteen  of  these 
there  was  paralysis,  and  in  five  there  were  symptoms  of  gastric  disturbance. 
The  arms  were  most  commonly  affected,  with  paralysis  and  wasting  of 
the  extensor  muscles.  In  twelve  cases  there  was  a  blue  colour  of  the 
gums.  All  suffered  from  colicky  pains  and  constipation.  The  poisoned 
snuff  had  been  used  for  a  period  of  from  six  months  to  twenty  years  ; 
and  on  leaving  it  off  the  patients  improved  rapidly,  and  eventually 
recovered.  Snuff  had  actually  been  adulterated  with  red  lead  to  improve 
its  colour. 

Cases  have  been  recorded  of  chronic  lead  poisoning  caused  by  lead 
shot,  shrapnel  bullets,  etc.,  which  have  remained  embedded  in  the  tissues. 
The  symptoms  may  appear  within  a  few  weeks  or  only  after  years. 

Lead  poisoning  in  babies  may  result  from  the. use  of  lead  nipple- 
shields.6 

LondL1903  GoVernment  Board  Med-  DeP-  “ 0n  Lead  Poisoning  and  Water  Supplies,” 

2  Hamilton,  A.,  “  Industrial  Poisons  in  U.S.A.” 

I  ^ub-  Fairba11-  Minot  and  Reznikoff,  “  Lead  Poisoning  ”  (1926),  Baltimore. 

Legge  and  Goadby,  “  Lead  Poisoning  and  Lead  Absorption,”  London,  1921. 

Hunter, .Donald,  “Industrial  Toxicology,”  Clarendon  Press,  Oxford,  1944 

6  Jour.  A.  M.  A.,  86  :  1514  (1926). 


384 


POISONING  BY  LEAD 


2.  Sugar  of  Lead  or  Lead  Acetate.  This  is  more  frequently  taken  as 
a  poison  than  any  of  the  other  salts  of  the  metal,  although  cases  of  acute 
poisoning  by  lead  in  any  form  are  not  common.  The  substance  is  met 
with  in  solid  heavy  crystalline  masses,  white  or  of  a  brownish  white 
colour  ;  it  resembles  loaf  sugar  in  appearance,  and  has  often  been  mistaken 
tor  it.  It  lias  also  a  sweet,  followed  by  an  astringent  or  metallic  taste. 
It  is  very  soluble  in  water,  four  parts  of  distilled  water  at  60°  Fahr. 
dissolx  ing  one  part  ;  and  it  is  much  more  soluble  at  a  boiling  temperature. 

A  remarkable  series  of  cases  of  poisoning  by  acetate  of  lead  has  been  reported.1 
By  some  accident,  about  thirty  pounds  of  this  substance  were  mixed  at  a  miller’s 
with  eighty  sacks  of  flour,  and  the  whole  was  made  into  bread  by  the  bakers  and 
supplied  as  usual  to  their  customers.  It  seems  that  no  fewer  than  500  persons  were 
attacked  with  symptoms  of  poisoning  after  partaking  of  this  bread. 

Liquids  used  for  culinary  or  dietetic  purposes,  especially  if  they 
contain  a  free  acid,  are  liable  to  become  impregnated  with  lead,  derived 
from  the  glaze  of  the  vessel  in  which  they  are  kept,  and  thus  form  poisonous 
salts.  If  vinegar  is  used,  acetate  of  lead  may  result.  Litharge-glaze  is 
also  easily  dissolved  by  alkaline  or  fatty  substances.  The  eating  of  drip¬ 
ping,  or  the  fat  of  meat  baked  in  a  newly  glazed  vessel,  has  been  known 
to  give  rise  to  a  slight  attack  of  colic  ;  while  the  symptoms  were  referred 
by  the  person  to  some  substance  mixed  with  the  food.  In  1852,  four 
men  partook  of  rhubarb-pie  and  milk  for  supper.  Shortly  afterwards 
they  were  all  seized  with  violent  vomiting  and  intense  colic.  Lead  was 
detected  in  a  portion  of  the  vomited  matters  and  food.  The  only  source 
to  which  the  lead  could  be  traced  was  the  glaze  of  the  pans  in  which  the 
milk  was  kept. 

The  acetate,  in  solution  as  liquor  plumbi  subacetatis,  is  used  in 
medicine  as  a  lotion,  and  from  this  solution  as  a  basis  many  proprietary 
hair-dyes,  washes,  etc.,  are  made.  Of  such,  Goulard  extract  or  water  is 
an  example,  which  has  caused  death  in  at  least  four  instances,  one  in 
France  and  three  in  England. 


A  case  is  recorded  of  a  woman  who  took  lead  acetate,  dissolved  in  water,  three 
times  a  day  for  a  month  in  an  effort  to  procure  an  abortion,  ingesting  in  all  110  grains 
of  the  salt.  She  suffered  from  fairly  severe  symptoms  of  lead  poisoning  but  recovered 

after  treatment.2  ... 

A  case  of  severe  plumbism  from  washing  out  the  nose  with  a  lotion  containing 
"  a,  pennyworth  of  sugar  of  lead  to  the  half-pint  of  water  has  been  reported.  I  his 
washing  had  been  done  two  or  three  times  a  day  for  some  months.3 


3.  White  Lead.  This  salt  is  responsible  for  the  majority  of  cases  of 
lead  poisoning  occurring  amongst  workmen,  inasmuch  as  it  is  the  basis 
from  which  many  lead  paints  and  glazes  are  made. 

One  cause  of  lead-palsy  among  infants  may  be  the  use  of  farinaceous 
food  wrapped  in  lead-foif  having  a  thinly  tinned  surface,  sold  as  patent 
tin-foil.  Such  infants’  food  is  sometimes  strongly  impregnated  on  the 
outside  with  carbonate  of  lead.  Snuff  and  tobacco,  chocolate,  and  othei 
substances  in  ordinary  use  are  frequently  wrapped  in  this  spumous  tin- 
soil.  If  the  articles  are  kept  in  a  damp  place,  they  may  thus  become 
impregnated  with  carbonate  of  lead. 


1 

2 
3 


icet,  1849,  1,  p.  478. 

npsett,  S.  L.,  Lancet,  1  :  994  (1938). 

M.J.,  1  :  491  (1898). 
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White  lead  is  sometimes  contained  in  small  proportions  in  loaf  sugai , 
owing  to  the  moulds  in  which  the  sugar  is  set  being  painted  with  white 
lead,  and  a  portion  being  thus  mechanically  taken  up. 

Lacy  has  pointed  out  the  injury  to  health  which  is  likely  to  follow 
the  use  of  white  lead  as  a  cosmetic  by  actors.  The  glazed  white  leather 
lining  of  hats  is  strongly  impregnated  with  carbonate  of  lead,  which  may 
penetrate  the  body  through  the  perspiring  skin. 

In  1881,  a  little  girl,  aged  two  years  and  a  half,  was  noticed  to  be  feverish 
and  restless,  and  was  reported  to  have  had  a  bad  night.  The  following  day 
she  vomited  constantly,  was  unable  to  take  any  food,  and  suffered  greatly 
from  thirst.  It  was  considered  that  she  was  suffering  from  severe  gastric  catarrh, 
induced  probably  by  sucking  cheap  coloured  crayons,  the  pink  mark  of  one  of 
which  was  noticed  on  the  child’s  mouth.  In  a  few  days  the  child  rallied,  and  it  was 
thought  that  all  danger  was  over  ;  but  on  the  twenty-third  day  of  the  illness  she 
was  seized  with  convulsions,  and  the  next  day  she  died.  All  the  organs  were 
healthy,  with  the  exception  of  the  brain  and  stomach.  The  left  side  of  the  brain 
is  reported  to  have  been  distended  with  fluid,  whilst  the  stomach  presented  signs 
of  acute  inflammation,  and  in  two  places  perforation  had  occurred.  Either  the 
effusion  into  the  ventricles  or  the  condition  of  the  stomach  might,  it  was  considered, 
have  accounted  for  the  fatal  issue.  An  analysis  of  the  crayons  showed  that  they  all 
contained  poison.  The  most  poisonous  was  a  pink  one,  which  contained  more  than 
half  its  weight  of  white  lead,  coloured  with  an  innocuous  vegetable  substance.  The 
weight  of  this  crayen  was  fifty  grains.  Another  crayon  contained  Prussian  blue, 
mixed  with  Dutch  pink.1 


4.  Oxides  of  Lead.  The  yellow  oxide  (massicot)  and  the  puce-coloured 
oxide  (peroxide)  are  but  little  known,  except  to  chemists.  Litharge  and 
minium  or  red  lead  are,  however,  much  employed  in  the  arts,  and  have- 
sometimes  given  rise  to  accidental  poisoning. 


A  woman  who  had  swallowed  two  and  a  quarter  ounces  of  red  lead  was  admitted 
into  hospital.  No  symptoms  appeared  for  nine  hours.  There  was  then  colick v 
pain,  with  urgent  vomiting,  followed  by  headache  and  general  tenderness  of  the 
abdomen.  She  entirely  recovered  in  about  twelve  days.2  .In  March  1870,  owing 
to  an  accident,  some  red  lead  became  mixed  with  a  quantity  of  beer  at  a  brewerv 
at  Guildford.  Several  persons  who  drank  this  beer  suffered  from  lead  poisoning. 
One  man  died,  but  it  was  probable  that  disease  of' the  lungs  was  the  immediate 

marked  symptom  *  “  b‘U<S  Im°  °"  the  «ums’  a,ld  constipation,  were  well- 

5  Other  Salts.  This  group  is  meant  to  include  all  those  cases  in 
winch  the  lead  gams  access  to  the  body  by  what  may  be  called  domestic 

often  !  T  ■  u  mcludes  some  of  the  above  salts,  undoubtedly  ;  but 
salt  is  present60'*  7  “  Water  a"d  beer’  lt  ma>’  be  doubtful  what  special 

callwMW?  Td  hair'd,Je*  containing  preparations  of  lead,  commonly 
nmt  ti^ran  l°sZ;emay  ft  da,,8crous  effects.  The  author 

These  hair-dyes  or  “  hair-res  Zft  V  t  l'  contammg  litharge, 
of  lead  of  varying  strength  in  nerfhmtd  s0™etl,»es  solutions  of  acetate 
cases  they  consist  of  hyposulphite  of  1  i  °}lred  water-  In  other 

sulphite  of  sodium  In  one  instle  ^  ftolved  in  an  excess  of  hypo- 
reported  to  have  proved  fatal  ‘iiuUoad  contl!uied  use  of  su°h  a  dye  is 
one  of  the  kidneys."  ’  Was  found  in  ‘he  liver  and  in 

\  .  1882,  I,  p.  669. 

-  Guy’s  Hosp.  Rep.,  1850,  p.  209 
1  harm.  Jour.,  1869,  1  n  IfU  .  '  i.  T 

W.-vot.  P- 304  ,  also  January,  1869,  p.  440. 
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Bagchi  has  described  toxic  effects  in  Hindu  women  and  children  from 
the  use  of  a  red  vermilion  hair-dye.1 

An  instance  of  the  fatal  effects  of  cider  contaminated  with  lead  is  reported  to  have 
occurred  in  Worcestershire  in  1864,  and  another  fatal  case  occurred  in  Herefordshire 
in  1867.  Fiight  men  were  seized  with  symptoms  of  lead  poisoning,  and  one  died. 
Herapath  found  ono  grain  of  lead  in  a  gallon  of  water.  The  leaden  pipe  was  found 
corroded  by  the  acid  in  the  cider. 


Lead  pipes  are  largely  used  by  publicans  for  the  supply  of  beer.  It  is 
possible,  therefore,  if  the  beer  is  acid,  and  is  allowed  to  remain  some  time 


in  the  pipe,  that  the  first  portions  drawn  may  acquire  an  impregnation 
of  lead,  which  may  give  rise  to  colic  and  other  unpleasant  symptoms. 
This  is  a  not  infrequent  and  often  unsuspected  cause  of  lead  poisoning  in 
potmen,  though  by  them  sometimes  attributed  to  handling  and  cleaning 
pewter  vessels.2 

Litharge  was  formerly  much  used  to  remove  the  acidity  of  sour  wine, 
and  to  convey  a  sweet  taste.  Acetate  of  lead,  or  some  other  vegetable 
salt  of  the  metal,  is  in  these  cases  formed  ;  and  the  use  of  such  wine  may 
be  productive  of  alarming  symptoms.  Many  years  ago,  a  fatal  epidemic 
colic  prevailed  in  Paris  owing  to  this  cause  ;  the  adulteration  was  dis¬ 
covered  by  Fourcroy,  and  it  was  immediately  suppressed.  Wine  thus 
poisoned  is  known  by  its  being  blackened  by  sulphuretted  hydrogen. 

With  regard  to  water,  Taylor  wrote  in  previous  editions  as  follows  : 
“  Water  which  contains  more  than  one-twentieth  of  a  grain  of  lead  per 
gallon  should  be  rejected  as  unsafe.  Such  a  water  gives  a  sensible 
darkening  of  colour  when  a  wineglassful  of  it  is  placed  in  a  white  porcelain 
dish,  acidulated  with  a  few  drops  of  hydrochloric  acid,  and  then  a  drop 
of  sulphide  of  ammonium  added.  Soft  waters,  more  especially  those 
moorland  and  ferruginous  which  are  acid,  and  those  contaminated  with 
the  products  of  decomposing  sewage,  are  especially  prone  to  act  upon 
metallic  lead,  and  where  delivered  at  house  taps  often  contain  half  a 

grain  or  more  of  lead  per  gallon.  . 

Such  a  limit  is  far  too  high.  All  lead  contamination  is  objectionable, 
and  no  degree  of  it  can  be  considered  safe.  Lead  is  an  accumulative 
poison,  and  it  is  not  so  much  the  quantity  taken  in  which  determines 
the  symptoms  of  lead  poisoning  as  its  continued  introduction. 

An  infant  was  paralysed  by  reason  of  its  having  been  washed  every 
morning  with  water  containing  a  finely  diffused  oxycarbonate  of  lead 


S  Taylor) 

Sleeping  or  working  in  newly  painted  rooms  is 


another  source  of 


plumb  ism. 

=!  S  a' room 

it.  He  was  attacked  with  wnstdrop  (paraiy^)  and  soon  ato. wards  wrtj^  ^ 
in  both  legs  It  appears  an  attack  some  years  before  ; 

but  frwnTtWsl'b^hiyingaside  oU-paiiithig^h^comple^yjreeover^l^^The^^riptoms 

removal  tho^atient^hr 'another  atmosphere,  there  could  be  no  doubt  about  the 
case. 


1  Tnd.  Med.  Gaz.,  76  :  23(1941). 
*  Vide  Lancet,  1860,  1,  60. 
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These  insidious  effects  of  lead  should  be  borne  in  mind  by  those  who 
deny  that  any  noxious  emanations  can  escape  from  papers  m  inhabited 
rooms  merely  because  the  majority  of  persons  who  live  m  them  do  not 

suffer. 

A  case  of  lead  poisoning  was  traced  to  the  handling  of  vulcanised 
rubber  impregnated  with  lead.  The  man  was  a  trunk-maker,  and  used 
this  material  in  his  trade.1  The  mere  handling  of  lead  or  its  compounds 
is  therefore  sufficient  to  produce  all  the  effects  of  chronic  poisoning. 

The  above  brief  sketch  of  the  modes  of  occurrence  leads  practically 
to  the  conclusion  that  lead  can  enter  the  body  by  any  route  and  in  as 
many  disguises  as  we  can  imagine. 

The  occurrence  and  prevention  of  lead  poisoning  from  water  and 
from  trade  processes  is  a  province  of  hygiene,  and  cannot  be  discussed 
here.  Plumbism  is  now  a  trade  disease  under  the  Workmen’s  Compensa¬ 
tion  Act  (vide  Vol.  I). 

C.  Tetra-ethyl  Lead.  This  substance  has  been  introduced  for  use  with 
motor  fuels  to  increase  their  efficiency.  Within  17  months  of  its  intro¬ 
duction  in  1923,  eleven  deaths  were  reported  among  the  workmen  making 
it,  and  in  1923,  149  cases  of  encephalopathy  occurred  in  three  factories,2 
so  that  tetra-ethyl  lead  must  be  looked  upon  as  a  dangerous  substance. 
It  may  obtain  access  to  the  body  either  by  inhalation  or  b}^  absorption 
through  the  skin.  Symptoms  which  have  been  noted  in  acute  cases 
include  headache,  giddiness  and  tremor,  accompanied  sometimes  by 
delirium  and  convulsions.  There  may  also  be  muscular  pains  and  weak¬ 
ness.  As  the  lead  is  discharged  in  the  exhaust  gases,  it  would  appear 
to  be  a  potent  source  of  lead  poisoning  in  the  motor  industry  and  lead  to 
pollution  of  the  air  in  the  streets.  The  United  States  Health  Service 
appointed  a  committee  to  study  the  matter,  and  they  reported3  that 
drivers  of  cars  using  this  fuel,  in  which  the  concentration  of  lead  tetra¬ 
ethyl  was  not  greater  than  1  part  to  1,300  parts  by  volume  of  petrol, 
showed  no  definite  signs  of  lead  absorption  after  exposures  approximating 
to  two  years.  In  garages  and  stations  in  which  the  fuel  was  used,  some 
absorption  of  lead  was  noticed,  but  the  effect  was  slight.  In  places  where 
lead  tetra-ethyl  petrol  had  been  used  as  a  motor  fuel  for  two  to  three 
years,  no  definite  cases  were  discovered  of  recognisable  lead  poisoning 
or  other  diseases  resulting  from  the  use  of  lead  tetra-ethyl  petrol.  Two 
hundred  and  fifty-two  adult  males  were  examined.  The  committee  found 
that  stippling  of  the  red  cells  gave  results  of  value  in  the  diagnosis  of 
^fuP— g’  and  that  the  determination  of  lead  in  the  fmces  was  also 

Toxicity  and  Fatal  Dose.  Lead  poisoning  occurs  in  two  definite 
onus,  viz.,  the  acute  irritative  and  the  chronic  and  the  ensov;  KPir  i 
that  the  toxicity  of  lead  in  the  first  form  is  viry  si  „ht  b7t  S  T' 
chronic  form  lead  is  a  very  poisonous  substance  dan—  both  to  T 
and  to  health.  This  arises  from  the  fact  that  it  £  a  vTy  tvoical  eval  f 
of  what  is  known  as  a  cumulative  poison,  i  e  once  it  h\<  nit  1  e1xamPle 
to  the  tissues  it  is  removed  from  tlm  with  exeeedi^  **** 

l  Pharm.  Jour.,  1870,  p.  42G. 

3  *rUjt6io’  industrial  Toxicology,”  1944  D  t  g 

3  Ind.  Eng.  Chem.,  102G.  ’  P*  18‘ 
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There  are  also  the  cases  to  be  considered  of  subacute  poisoning  such 
as  occur  when  lead  is  taken  for  abortifacient  purposes  (see  under 
“  Abortion  ”). 

Nothing  certain  is  known  concerning  the  fatal  dose  of  acetate  of  lead. 
The  facts  already  detailed  show  that  it  may  be  taken  in  comparatively 
large  quantities  without  producing  fatal  effects.  Thirty  or  forty  grains 
have  been  given  daily,  in  divided  doses,  without  injury.  Fiche1  quotes 
a  case  of  murder  by  means  of  white  lead.  The  following  cases,  in  some 
of  which  recovery  took  place  in  disadvantageous  circumstances,  prove 
that  the  acetate  of  lead  is  far  from  being  a  virulent  poison. 


Iliff  met  with  an  instance  in  which  an  ounce  was  swallowed  in  solution  ;  the 
symptoms  were  pain  in  the  abdomen  resembling  colic,  with  vomiting,  muscular 
rigidity,  and  numbness.  It  was  three  hours  before  any  remedies  were  used,  and 
five  hours  before  the  stomach-pump  was  employed  ;  but  the  person  recovered.  In 
the  second  case,  also,  an  ounce  was  swallowed ;  sulphate  of  magnesium  was  freely 
exhibited,  and  the  stomach-pump  was  used.  On  the  following  morning  there  was 
slight  excoriation  of  the  gums,  which  were  white,  with  a  sensation  of  heat  in  the 
throat  ;  the  bowels  were  relaxed,  probably  from  the  effect  of  the  medicine.  The 
day  following  there  were  pains  in  the  legs  and  thighs,  with  restlessness  and  thirst. 
In  a  week  the  woman  perfectly  recovered.  In  a  case  which  occurred  to  Alderson, 
a  man  swallowed  an  ounce  of  the  acetate  of  lead  in  a  drunken  fit.  There  was  violent 
vomiting,  and  the  man  recovered.  A  case  of  poisoning  by  carbonate  of  lead  was 
reported  by  Snow  in  October,  1844,  to  the  Westminster  Medical  Society.  A  child, 
aged  five  years,  ate  a  portion  not  so  large  as  a  marble,  ground  up  with  oil.  For  three 
days  he  merely  suffered  from  pain  in  the  abdomen  and  costiveness.  On  the  third 
night  the  child  became  rapidly  worse,  and  there  was  vomiting.  He  died  ninety 
hours  after  taking  the  poison,  having  passed  some  offensive  motions  of  a  greenish 
black  colour  (probably  from  admixture  with  sulphide  of  lead)  before  he  died. 


It  is  impossible  to  estimate  the  quantity  of  lead  which  has  caused  the 

fatal  event  in  the  chronic  cases.  • 

Blair  Bell  and  his  co-workers2  have  shown  that  there  is  great  individual 
difference  in  tolerance  to  lead,  and  that  the  average  amount  of  lead 
necessary  to  cause  toxic  symptoms  varies  from  0-1  to  0-3  gram.  They 
also  state  that  after  intravenous  injection  lead  is  excreted  almost  entirely 
by  the  kidney,  and  that  only  minute  amounts  appear  to  be  excreted  by 

means  of  the  bowel.  , 

A  daily  intake  of  1  to  2  mgm.  of  lead  is  generally  accepted  as  likely 

to  produce  chronic  lead  poisoning,  but  this  is  considered  too  low  an 
estimate  by  Kehve3  and  others,  who  found  that  the  daily  intake  of 
slightly  more  than  2  mgm.  per  day,  for  a  period  of  a  year,  failed  to  produce 

signs  of  poisoning.  •  i  -n 

Duration.  Of  the  acute  irritant  cases  there  is  little  to  be  said  I  he 
svmntoms  are  frequently  delayed  because  the  salts  have  but  a  feeble 
Sta  power  and  are  easily  influenced  by  the  contents  of  the  stomach 
They  rapidly  subside  on  treatment,  but  occasionally  in  a  few  horns,  o 
mme  commonly  in  a  few  days,  these  symptoms  are  followed  by  some  of 

thesn^ 

SftSS  StJS,  S  SSffZ 

1  Deut.  Zeitsch.  f.  d.  gerichtlich  Mcdiz.,  1926,  8,  /35. 

2  Lancet,  October  1 7th,  1925.  Ghent,  of  Ind.  Poisons  Inter. 

2  Kehve  and  others,  quoted  by  Jacobs,  M.B.,  Anal.  Ltiem.  j 

Science  Pub.,  New  York  (1941). 
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of  calcium  and  is  influenced  by  the  same  factois.  H  f 

amounts  excreted  and  deposited  vary  very  much.  The  symptoms  o 
lead  poisoning  are  due  to  the  circulating  lead.  Hence  there  may  be 
considerable  amounts  of  lead  harmlessly  deposited  in  the  bones,  and  vet 
no  symptoms  of  lead  poisoning  may  be  evident  ,  if,  howevei,  con  1  10 
should  favour  withdrawal  of  lead  from  the  bones  (acidosis  ;  excessive 
activity  of  parathyroids,  calcium  and  vitamin  D  deficiency,  etc.),  s\  mp 
toms  of  lead  poisoning  may  again  become  manifest.  A  case  has  been 
reported  in  which  rapid  mobilisation  of  lead  from  the  bone  marrow  led 
to  the  death  of  a  patient.1 


In  the  chronic  form  it  is  impossible  to  estimate  the  duration  either 
of  the  latent  period — i.e.,  the  period  during  which  minute  doses  aie 
entering  the  body,  but  have  not  produced  symptoms — or  of  the  symp¬ 
toms  themselves  when  they  have  occurred.  In  some  cases,  under  treat¬ 
ment  and  the  avoidance  of  the  poison,  recovery  may  ensue  in  a  few  days 
from  colic,  or  in  a  few  weeks  or  months  from  wristdrop.  The  paralysis 
may  be  permanent,  or  death  may  intervene  at  any  time  from  the  effects 
on  the  brain,  or  from  kidney  complications. 

This  marked  insidiousness  of  the  symptoms  often  puts  great  diffi¬ 
culties  in  the  way  of  discovering  the  cause,  for  though  the  symptoms  and 
diagnosis  may  be  unmistakable,  the  habits  of  the  victim  may  afford  no 
clue,  owing  to  their  regularity  over  long  periods. 

From  a  civil  point  of  view  it  is  impossible  to  put  a  limit  to  the  possible 
action  of  lead,  for  it  can  start  a  condition  of  kidney  trouble,  which  may 
persist  and  progress  after  lead  has  ceased  to  enter  the  system,  and  may 
ultimately  cause  death  years  later.  See  remarks  on  the  Workmen’s 
Compensation  Act,  Vol.  1. 


Symptoms.  None  of  the  salts  of  lead  are  very  active  poisons  as 
irritants. 

Christison  states  that  he  has  given  the  acetate  in  divided  doses  to 
the  amount  of  eighteen  grains  daily  for  eight  to  ten  days  without  remark- 
ing  any  unpleasant  symptom,  except  once  or  twice  slight  colic.  When, 
however,  the  quantity  taken  has  been  from  one  to  two  ounces,  the 
following  symptoms  have  been  observed  :  a  burning,  pricking  sensation 
in  the  throat,  with  dryness  and  thirst  ;  vomiting  and  uneasiness  at  the 
pit  of  the  stomach,  sometimes  followed  by  severe  colic.  The  abdomen 
is  tense,  and  the  walls  have  been  occasionally  drawn  in.  The  pain  is 
relieved  by  pressure  and  has  intermissions.  There  is  generally  constipa- 
1011  of  the  bowels.  If  any  faeces  are  passed,  they  are  commonly  of  a 

inY,  l  Ci  <mri:  mf1CatlVe  the  conversion  of  a  portion  of  the  lead  into 
sulphide.  The  skin  is  cold,  and  there  is  a  great  prostration.  When  the 

case  is  protracted,  the  patient  may  suffer  from  cramp  in  the  calves  of  the 

gs,  pain  in  the  inside  of  the  thighs,  numbness,  and  sometimes  paralysis  of 

by  SdTn“s  ‘torlr6  f °f  the  »  otherwise  indSeH 

j  giddiness,  torpor,  and  even  coma.  A  well-marked  blue  line  is  noticed 

‘  a  few  days  round  the  margin  of  the  gums,  where  they  join  the  teeth 

Accord, ng  to  Blair  Bell  (loc.  cit.),  punctate  basophilia  of  the  red  cells 
is  the  earliest  and  most  constant  sign  of  lead  poisoLg  There  are  also 
anaemia,  nausea,  vomiting,  and  colic.  Damage  to  file  kidney  with 

1  Brown,  A.,  and  Tompsett,  S.  L.,  B.M.J.  (1945),’ 2  :  764. 
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diminution  of  the  urine  and  albuminuria,  is  almost  constant.  Constipa¬ 
tion  is  rarely  seen  in  intravenous  medication,  nor  is  the  blue  line  along 
the  gums. 

A  woman,  cr.t.  21 ,  swallowed  about  three-quarters  of  a  pint  of  Goulard’s 
extract  of  lead  (usually  containing  24  per  cent,  of  the  subacetate), 
having  begun  with  small  doses.  When  first  seen  she  was  in  great  agony. 
There  was  severe  colicky  pain  in  the  abdomen,  and  the  muscles  of  the 
belly  were  drawn  inwards.  The  pulse  was  feeble,  there  was  trembling 
of  the  hands,  and  her  body  was  in  constant  motion  from  severe  suffering. 
There  was  heat  in  the  throat  and  abdomen  with  intense  thirst  and  a 
desire  to  vomit  ;  but  there  was  no  actual  vomiting  or  purging.  A  dose 
of  sulphate  of  magnesium  produced  vomiting,  and  she  recovered  ;  but 
there  remained  obstinate  constipation  of  the  bowels.1 

Of  what  may  be  called  subacute  symptoms,  the  persons  who  ate  bread 
made  with  poisoned  flour  (p.  384)  presented  rather  typical  examples. 
In  a  few  days  they  complained  of  a  sense  of  constriction  in  the  throat  and 
the  pit  of  the  stomach,  violent  cramping  pains  round  the  navel,  rigidity 
of  the  abdominal  muscles,  a  dragging  pain  in  the  loins,  and  cramp  with 
paralysis  of  the  lower  extremities.  There  was  obstinate  constipation,  and 
the  urine  was  scanty  and  of  a  deep  red  colour.  Generally  the  pulse  was 
slow  and  feeble  ;  the  countenance  anxious  and  sunken,  frequently  of  a 
peculiar  livid  hue  ;  the  tongue  flabby  ;  the  gums  marked  by  a  deep  blue 
line  due  to  the  formation  of  a  sulphide  of  lead  in  the  gum.  The  surface 
was  cool,  and  there  was  a  general  arrest  of  the  secretions.  Sickness  was 
not  a  uniform  symptom,  and  even  when  it  existed  at  first  it  speedily 
subsided.  The  mental  faculties  were  undisturbed.  Not  one  of  the  cases 
proved  fatal,  but  among  the  more  aggravated  there  was  great  prostration, 
with  collapse,  livid  countenance,  universal  cramps,  numbness,  and  other 
alarming  symptoms.  After  apparent  convalescence  some  of  the  symptoms 
returned  in  a  more  aggravated  form  without  obvious  cause,  and  for  a 
long  time  the  patients  were  out  of  health.  Purgative  medicines  were 
found  most  effectual  in  the  treatment.  The  quantity  of  acetate  of  lead 
taken  by  each  person  could  not  be  determined,  as,  on  analysis,  the  samples 
of  bread  were  found  to  be  unequally  impregnated  with  the  substance. 

The  symptoms  of  chronic  lead  poisoning  are  fully  described  in  text¬ 
books  of  medicine  and  do  not  require  detailed  notice  here.  A  few  points 
must  be  considered,  however. 


The  recognised  symptom  groups  are  as  follows 

1 .  Alimentary — Colic  and  constipation. 

2.  Referable  to  the  peripheral  nerves— Wristdrop. 

3.  Cerebral  affections  (lead  encephalopathy). 


In  making  a  diagnosis  of  lead  as  the  cause  of  any  of  these  symptom 
groups,  the  blood  should  be  examined  for  punctate  basophilia  of  the  re 
cells.  The  blue  line  on  the  gums  is  also  looked  for.  In  its  absence’ 
in  the  absence  of  a  clear  history  of  exposure  to  lead,  the  cause  of  th^ 
symptoms  is  often  overlooked.  Of  this  lead  line  it  must  be  notic 

(a)  that  it  consists  in  small  bluish-coloured  dots  when  ““J ,7  ,cUhat 
lens  •  (6)  that  it  occurs  on  the  edge  of  the  gums,  not  on  the  teeth  ,  ( 
t  oniy  occurs  on  the  gums  of  those  teeth  which  have  -nes  or  d.rt  at  the 
junction  of  gum  and  tooth  ;  it  is  absent  with  good  teeth  kept 


1  Lancet,  I860,  1,  p.  33. 
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“  e*  tSKixs  ssr-  I 

"ltr  poS  [To\  is  alleged].  In  unhealthy  mouths  utterly 
innocent  of  the  tooth-brush  a  dark  line  often  mistaken  for  a  lead  line  by 


careless  observers  is  sometimes  seen, 


but  a  careful  examination  as  to 


dotted  appearance,  colour,  and  position  on  the  gum  will  exclude  this. 

The  urine  should  be  chemically  examined  for  the  presence  of  lead. 

The  colic  requires  to  be  differentiated  from  other  sources  of  acute 
abdominal  pain. 

In  addition  to  pain  there  are  obstinate  constipation,  retraction  of  the 
abdominal  parietes,  loss  of  appetite,  thirst,  foetid  breath,  and  geneial 
emaciation,  with  paralysis  of  a  peculiar  kind  affecting  the  extensor 
muscles,  and  causing  a  dropping  of  the  wrist,  or  showing  itself  in  a  general 
paralysis  of  the  limbs.  The  paralysis  is  peculiar,  and  at  first  affects 
almost  exclusively  the  extensor  muscles  at  the  back  of  the  forearm,  so 
that  the  patient  loses  the  power  of  raising  the  hand  from  the  wrist,  hence 
the  name  “  wristdrop  ”  applied  to  this  form  of  paralysis.  Squinting  and 
amaurosis  are  occasional  symptoms. 

Cerebral  symptoms  are  commonly  observed  and  include  intense  head¬ 
ache,  accompanied  by  fits  closely  resembling  those  of  uraemia,  and  inas¬ 
much  as  cirrhotic  kidne}?'  is  often  caused  by  chronic  lead  poisoning,  it 
is  possible  that  these  fits  may  be  uraemic  in  some  cases.  Optic  neuritis 
may  be  present  ;  if  acute,  it  points  more  directly  to  lead  ;  if  associated 
with  much  haemorrhage  and  of  a  chronic  type  (albuminuric  retinitis),  it 
points  more  to  cirrhotic  kidney,  which,  however,  may  have  been  started 
by  lead.  In  1910  Dr.  F.  Smith  met  with  a  case  of  acute  glosso-labio- 
paralysis  occurring  in  a  man  after  only  three  weeks’  work  among  lead. 

Works  on  medicine  must  be  consulted  for  further  details. 

Treatment.  In  an  acute  case  the  stomach  must  be  washed  out,  and 
if  the  patient  is  not  already  vomiting,  a  simple  emetic  must  be  given, 
also  stimulants  to  combat  shock  and  depression  if  present  (though  they 
are  rarely  seen).  A  brisk  purge  should  then  be  administered,  preferably  of 
the  sulphate  and  carbonate  of  magnesia.  The  sulphate  and  carbonate 
of  lead  are  both  insoluble  salts,  and  may  thus  be  expelled.  Sodium 
thiosulphate  has  also  been  recommended  as  helping  the  formation  of 
insoluble  lead  sulphide. 

For  the  chronic  cases  removal  of  the  source  of  the  poison  is  the  first 
essential.  Potassium  iodide  has  been  used  in  the  treatment  of  lead 
poisoning  for  over  a  century,  and  chemical  analysis  shows  that  it  undoubt 
edly  increases  the  excretion  of  lead.  It  withdraws  lead  for  this  purpose 
from  that  deposited  in  the  bones,  and  may  therefore  precipitate  an  attack 
of  lead  poisoning  long  after  exposure  to  lead  has  ceased  1  This  inoi 
dentally,  may  be  of  service  in  the  diagnosis  of  a  doubtful  case  ’ 

Aub  and  others2  suggest  that  a  diet  low  in  calcium  should  be  given 
and  advise  the  administration  of  acids  and  their  ammonium  salts,  s«lium 
icarbonate  and  potassium  iodide,  and  of  parathormone.  The  treatment 
requires  careful  control  (which  is,  however,  easier  than  with  potassium 


\  (?!lv?r\  Lead  poisoning,  London,  1914 
Medicine,  February-May  1925. 


392 


POISONING  BY  LEAD 


iodide)  and  these  measures,  designed  to  increase  lead  excretion  should 
never  be  used  during  colic  or  other  toxic  phases.  In  the  presence  of 
such  s\  mptoms,  measures  are  taken  to  favour  storage  of  lead  — administra¬ 
tion  of  a  high  calcium,  high  vitamin-D  diet.  In  any  case,  periods  of 
increased  elimination  at  a  rate  which  does  not  produce  toxic  symptoms 
are  alternated  with  periods  of  storage.  Eventually  the  readily  mobilised 
lead  is  eliminated  and  the  patient  should  then  be  left  permanently  on  a 
diet  which  favours  retention  of  lead  in  the  bones. 

Morphia  and  atropine  or  tincture  of  belladonna  are  useful  for  lead 
colic. 

Post-mortem  Appearances.  Except  for  the  gums  and  stomach,  there 
is  nothing  characteristic  without  careful  chemical  analysis.  In  one  case 
the  mucous  membrane  of  the  stomach  was  much  inflamed  and  of  a  dark 
red  colour  throughout.  Lead  could  not  be  detected  in  the  contents  or 
tissues  of  the  stomach,  nor  in  the  matter  vomited.  It  is  remarkable 
that  in  this  case  so  small  a  quantity  should  have  proved  fatal  without 
exciting  any  marked  symptoms  of  irritation  in  the  first  instance. 

In  one  acute  case  of  poisoning  by  the  acetate  related  by  Kerchhoffs, 
the  mucous  membrane  of  the  stomach  was  removed  in  several  places, 
especially  near  the  intestinal  opening  ;  and  most  of  the  intestines  were 
in  a  highly  inflamed  state.  In  a  trial  for  murder  by  this  substance,1 
the  stomach  and  intestines  are  stated  to  have  been  found  inflamed,  and 
there  were  dark  spots  on  the  former.  In  animals,  according  to  Mitscher- 
licli,  when  the  dose  is  large,  the  mucous  coat  of  the  stomach  is  attacked 
and  corroded  ;  this  change  appears  to  be  purely  chemical,  and  takes 
place  in  all  parts  of  the  body  with  which  the  salt  of  lead  comes  in  contact. 
If  given  in  a  small  dose,  it  is  decomposed  by  the  gastric  secretions,  and 
exerts  no  corrosive  power  on  the  mucous  membrane.  When  acetate  of 
lead  was  given  mixed  with  albumen  and  dissolved  in  acetic  acid,  death 
took  place  with  great  rapidity  ;  but  on  inspection  the  stomach  was  found 
uncorroded.  This  corrosive  action  is  a  property  of  the  neutral  salt,  and 
is  not  manifested  when  the  dose  is  small,  or  when  the  poison  is  mixed 
with  the  acid. 


Analysis.  Separation  from  gastric  contents,  tissues,  snuff,  etc.  The 
organic  matter  may  conveniently  be  destroyed  by  the  method  described 
under  “  Arsenic  ”  (p.  441),  using  minced  tissue,  or,  in  the  case  of  fluids, 
after  evaporation  to  a  thin  syrup.  By  this  means  the  lead  is  removed 
from  combination  with  proteins,  etc.  (in  which  form  it  responds  badly 
to  the  usual  tests, 'even  when  sufficiently  concentrated)  and  is  converted 
to  chloride.  Since  lead  chloride,  though  moderately  soluble  in  hot  water, 
is  only  slightly  so  in  cold,  it  is  essential  to  filter  the  final  mixture  while 
hot.  The  filtrate,  which  is  usually  strongly  acid,  should  be  almost 
neutralised  with  ammonia  or  sodium  hydroxide,  and  treated  with  hydrogen 
sulphide  Any  lead  present  will  be  precipitated  as  black  lead  sulphide 
which  may  be  collected  by  filtration  (or,  better,  by  centrifuging),  lhe 
lead  sulphide  should  then  be  dissolved  in  a  little  warm  dilute  nitric  acid 
the  solution  evaporated  to  dryness,  and  the  residual  lead  nitrate  dissolve 

111  "In  alternative  method  consists  in  incinerating  the  dried  tissue  or 
evaporated  fluid,  dissolving  the  ash  in  nitric  acid,  evaporating  the  solution 

1  R.  v.  Edwards,  C.  C.  C.,  Novembor,  1S43. 
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to  dryness,  redissolving  the 

means  of  hydrogen  sulphide  ^  precipitate  »  t  ^  ^  lead  from  the 

asMe  fany  present  aTsul^ate)  it  is  advisable  to  make  a  second  extract 
of  anv  insoluble  material  with  an  ammoniacal  solution  of  ammonium 
acetate  This  extract  is  treated  with  hydrogen  sulphide  as  usual  The 
incineration  method  suffers  from  the  disability  that  lead  may  be  lost 
during  the  process  since  a  number  of  its  compounds  are  volatile.  More¬ 
over,  the  carbon  present  during  the  incineration  may  cause  the  production 
of  metallic  lead  which  may  then  alloy  with  the  platinum  and  in  extr 
cases,  even  fuse  a  hole  in  the  dish.  It  is  therefore  advisable  to  accelerate 
the  destruction  of  organic  matter  by  the  repeated  addition  of  small 
quantities  of  concentrated  nitric  acid. 

Detection  arid  Estimation  in  Urine.  (1)  The  urine,  preferably  about 
a  litre  in  volume,  is  evaporated  to  dryness,  and  the  residue  is  fused  in  a 
crucible  with  sodium  nitrate  until  it  is  quite  white.  The  mass  is  then 
extracted  several  times  with  hot  dilute  hydrochloric  acid,  the  extract 
always  being  filtered  hot.  From  the  combined  extracts,  lead  is  precipi¬ 
tated  by  addition  of  hydrogen  sulphide  solution,  and  the  precipitate  is 
treated  as  already  described. 


(2)  Fairhall 1  finds  that  lead  is  precipitated  from  urine  almost  com¬ 
pletely  by  ammonia.  The  urine  is  treated  with  j\,  of  its  volume  of  concen¬ 
trated  ammonia  and  allowed  to  stand  overnight.  1  he  precipitate  is  then 
filtered  off,  washed  with  a  little  distilled  water,  and  extracted  several 
times  with  hot  0-5  N.  hydrochloric  acid.  From  this  solution  the  lead 
is,  as  before,  precipitated  by  hydrogen  sulphide. 

(3)  If  lead  is  present  in  sufficient  amount,  it  may  be  estimated  after 
separation  by  one  of  the  above  methods,  by  precipitation  as  sulphate. 
The  final  solution  of  lead  nitrate,  obtained  by  solution  of  the  lead  sulphide 
in  dilute  nitric  acid,  is  treated  with  an  excess  of  dilute  sulphuric  acid. 
The  precipitated  lead  sulphate,  after  standing  for  twelve  to  twenty-four 
hours,  is  filtered  on  a  Gooch  crucible,  washed,  dried,  and  weighed.  One 
gram  of  precipitate  corresponds  to  0-6832  gram  of  metallic  lead 

Small  amounts  of  lead  may  be  estimated  in  the  hydrochloric  acid 
solutions  obtained  during  the  preliminary  treatment  by  use  of  the  lead 
electrode.2  This  method,  for  details  of  which  the  original  paper  must 
be  consulted,  is  exceedingly  delicate.  Its  use  has  shown  the  presence 
of  traces  of  lead  (about  0-05  mg.  per  litre)  in  the  urine  of  normal  persons. 

Tompsett  and  Anderson3  have  developed  an  excellent  colorimetric 
method  for  the  determination  of  lead  in  tissues  and  excreta.  The  original 
paper  should  be  consulted  for  details  of  the  method  which,  in  outline  is 
as  follows.  The  material  is  dried  and  ignited  in  a  silica  dish  (sodium 
pyrophosphate  being  added  to  soft  tissues,  but  not  to  urine,  fseces,  or 
bone).  Ignition  is  completed  by  heating  with  a  little  concentrated  nitric 
acid.  The  ash  is  dissolved  in  hydrochloric  acid,  the  solution  is  made 
slightly  alkaline  with  sodium  citrate  and  ammonia,  and  sodium  diethyl- 
dithiocarbonate  solution  is  added.  The  water-insoluble  lead  complex 
formed  with  this  reagent  is  extracted  with  ether.  The  ether  extracts 


1  Fairhall,  J.  Biol.  Chem.,  1924,  60,  485. 

2  Millet,  Tr.  Faraday  Soc.,  1929,  25,  147  ;  J.  Biol.  Chem.,  1929  83  <>65 

Biochem.  J.,  1935,  29,  1851.  ’  ’ 
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are  evaporated,  organic  matter  in  the  residue  is  destroyed  with  sulphuric- 
perchloric  acid  mixture,  the  digest  is  treated  with  glacial  acetic  acid  and 
ammonia  and  then  made  to  a  standard  volume  with  water.  An  aliquot 
of  this  digest  containing  0-01  to  0  02  mg.  lead  is  treated  with  potassium 
cyanide,  and  diphenylthiocarbazone  in  carbon  tetrachloride  solution  is 
added.  The  carbon  tetrachloride  layer,  containing  the  lead  complex 
(pink)  is  removed,  excess  reagent  (green)  is  extracted  with  KCN  solution, 
and  the  pink  colour  is  compared  with  a  standard.  With  suitable  modi¬ 
fication,  the  method  is  also  applicable  to  blood. 

In  subjects  with  no  known  occupational  exposure  to  lead  Tompsett 
and  Anderson  reported  a  mean  daily  excretion  of  0  05  mg.  lead  (range 
0-045  to  0-07)  in  the  urine  and  0-22  mg.  in  the  faeces  ;  the  intake  of  lead 
from  food  and  water  was  about  0-25  mg.  per  day.  Tissues  taken  post¬ 
mortem  from  patients  with  no  known  occupational  exposure  to  lead  all 
contained  traces  of  the  metal  ;  liver,  kidney  and  spleen  averaged  about 
1-5  mg.  lead  per  kilo,  whilst  bone  averaged  about  8  mg.  per  kilo  (range 
1-57  to  14-7). 

Cholak  and  Bambach,1  in  over  1,000  persons  with  no  occupational  lead 
risk,  found  a  mean  of  0-027  mg.  lead  per  litre  of  urine  and  0-28  mg.  per 
day  in  faeces.  Figures  ten  times  as  large  were  found  for  86  men  engaged 
in  making  white  lead. 


Tests  for  Lead  Salts  in  Solution.  (1)  With  less' even  than  1  mg.  of 
lead  per  100  c.c.  of  solution,  hydrogen  sulphide  or  ammonium  sulphide 
produces  a  black  precipitate,  soluble  in  hot  dilute  hydrochloric  or  nitric 
acid  (with  nitric  acid  sulphur  is  liberated,  forming  a  pasty  mass  which 
may  be  dark  coloured  from  undissolved  lead  sulphide).  Hot,  concentrated 
nitric  acid  converts  it  to  the  white,  insoluble  lead  sulphate.  (2)  Potassium 
iodide  added  to  a  cold  solution  of  a  lead  salt  produces  a  yellow'  precipitate 
of  lead  iodide  ;  this  dissolves  in  hot  water,  forming  a  colourless  solution, 
from  which,  on  cooling,  it  is  deposited  in  the  form  of  glistening  golden 
crystals.  Lead  iodide  is  also  soluble  in  sodium  or  potassium  hydroxide 
solution.  (3)  Sulphuric  acid,  or  sodium  sulphate,  gives  a  white  precipitate 
of  lead  sulphate,  insoluble  in  nitric  acid,  but  soluble,  on  long  boiling,  in 
hydrochloric  acid,  or  in  excess  of  potassium  or  sodium  hydroxide. 
(4)  Sodium  (or  potassium)  hydroxide  gives  a  white  precipitate  easily 
soluble  in  excess  of  the  alkali.  (5)  If  a  piece  of  zinc,  wrapped  with 
platinum  wire,  is  dropped  into  the  solution  (best  acidified  with  acetic 
acid)  lead  is  at  once  deposited  in  crystalline  form  on  the  zinc.  Alterna¬ 
tively  the  lead  solution  may  be  placed  in  a  platinum  dish  or  capsule,  and 
a  zinc  rod  dipped  into  it  so  as  to  touch  the  platinum.  (6)  Zinc  alone  wall 
gradually  precipitate  lead  as  a  dark  spongy  mass,  even  when  the  solution 
is  contained  in  a  glass  vessel. 

Tests  for  Special  Salts.  Lead  Acetate.  (1)  Note  the  crystalline 
appeal  ance  and  solubility  (p.  384).  It  gives  a  clear  solution  with  distilled 
water,  but  when  it  is  dissolved  in  tap  water  the  solution  is  usua  ly  cloudy, 
since  the  sulphates  and  carbonates  present  form  insoluble  lead  salts. 
(2)  Heated  in  air,  it  first  melts  and  then  resolidifies  ;  on  further  heating 

it  changes  in  colour  owing  to  the  formation  of  yellow  or  ol™Se;c°’0’":®| 
litharge  (3)  Heated  in  absence  of  air  {e.g.,  in  a  narrow  tube)  or  wit 
charcoal,  it  forms  a  black  mass,  consisting  of  metallic  lead  and  charcoal, 

i  J.  Indust.  Hug.,  1943,  25,  47. 
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and  a  vapour  is  given  off  which  smells  of  acetic  acid  and  acetone.  (4)  The 
aqueous  solution  gives  the  general  tests  for  lead  salts.  (5)  J  he  substance 
gives  the  general  tests  for  acetates  (p.  903). 

White  Lead.  (1)  A  white  powder,  amorphous,  insoluble  in  water. 
(2)  It  is  dissolved  by  dilute  nitric  acid  or,  to  a  smaller  extent,  by  hot 
dilute  hydrochloric  acid,  in  each  case  with  effervescence— the  gas  evolved 
is  carbon  dioxide,  and  turns  lime-water  milky.  (3)  When  heated  it 
leaves  a  residue  of  litharge.  (4)  Its  solution  in  acid  gives  the  general 
tests  for  lead  salts. 


Poisoning  by  Arsenic 

Source  and  Method  of  Occurrence.  More  interest  attaches  to  arsenical 
poisoning,  perhaps,  than  to  any  other  form  of  poisoning,  owing  to  the  fact 
that  it  is  the  one  most  commonly  chosen  by  murderers. 

Compounds  of  arsenic  are  in  common  use  in  arts  and  manufactures, 
and  are  consequently  prepared  in  large  quantities.  The  following 
arsenical  compounds  have  been  known  to  give  rise  to  symptoms  ol 
poisoning,  but  there  is  no  substance  which  contains  arsenic  which  is  not 
poisonous  : — 

1.  Arsenious  oxide  or  arsenious  acid  (probably  the  most  common 
form),  also  known  as  white  arsenic,  or,  more  commonly  but  erroneously, 
as  arsenic. 

2.  Arsenites  of  potassium  and  sodium. 

3.  Copper  compounds  of  arsenic  or  arsenical  pigments. 

4.  Arsenic  acid  and  arsenates. 

5.  Sulphides  of  arsenic  Orpiment  (yellow)  and  Realgar  (red). 

G.  Chlorides  of  arsenic. 

7.  Arseniuretted  hydrogen  (arsine). 

8.  Other  Arsenical  Gases  and  Toxic  Smokes. 

9.  Organic  compounds  of  arsenic — cacodylates,  atoxyl,  soamin, 
salvarsan  (GOG),  etc. 


1.  White  Arsenic,  Arsenious  Acid.  The  term  white  arsenic  is  com¬ 
monly  applied  to  the  arsenious  oxide  or  acid.  It  is  seen  as  a  white 
powder,  visibly  crystalline  in  a  strong. light,  or  when  viewed  with  a  lens. 
It  is  also  met  with  in  opaque,  brittle  white  masses,  resembling  enamel. 
It  is  called  an  acid  from  its  power  of  combining  with  alkalies,  but  it 
possesses  only  a  feeble  acid  reaction  when  dissolved  in  water  It  is 
often  described  as  having  an  acrid  taste,  but  this  does  not  appear  to  be 
correct ;  a  small  quantity  of  it  has  certainly  no  appreciable  taste,  a  fact 
which  may  be  established  by  direct  experiment.  It  would  appear  from 
numerous  cases  on  record,  that  it  has  been  unconsciously  taken  in  fatal 

^“:3;nnthetongue!tl0nS  ^  ^  Witl'°Ut  eXdti"S  P^ble 


mixed  arsenic  with  Tw'3  T1,loJ:cr- 

persons  were  poisoned  in  a  similar  manner  (cited  by  liber,)  8  73 

effect  “g^VpeSinTr^rSirr;1’  ^  &»»  the 

for  “  daft  ”  (sulphate  oT  hmewCht^  aT^  white  arsenic'  ®  «>W»ke 
adulteration  of  cheap  lozenges.  *  t,me  COmmonly  used  for  the 


1  Brouardel,  “  Los  Intoxications.” 
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In  September  1930,  an  outbreak  of  arsenic  poisoning  occurred  amongst  children 
m  Congleton,  and  on  inquiry  it  was  found  that  in  a  factory  at  Stoke-on-Trent 
quantities  of  sweets  had  been  dusted  with  a  wdiite  pow^der  supposed  to  be  rice  starch 
but  which  was  really  composed  of  white  arsenic.  Samples  of  the  sweets  which  were 
anal\  seel  wrere  found  to  contain  as  much  as  two-thirds  of  a  grain  of  arsenic  in  each 
sweet.  Fortunately,  although  there  were  many  cases  of  acute  illness,  there  was 
no  loss  of  life,  which,  in  view  of  the  heavy  contamination,  is  rather  extraordinary. 

Most  of  those  persons  who  have  been  criminally  or  accidentally  killed 
by  arsenic  have  not  been  aware  of  any  taste  in  taking  the  poisoned 
substance.  In  cases  in  which  the  powder  has  been  taken  in  large  quantity, 
it  is  described  as  having  a  roughish  taste. 

Mixtures  of  white  arsenic,  soft  soap,  and  either  sulphur  or  tar-water, 
are  largely  used  in  agricultural  districts  for  dipping  sheep.  These  have 
caused  death,  with  the  usual  symptoms  of  arsenical  poisoning,  in  several 
instances. 


In  1874,  the  Coombs  family,  consisting  of  eight  persons — the  father,  mother, 
and  six  children — were  all  poisoned,  four  of  them  fatally,  by  drinking  water  from 
a  bucket  which  had  contained  an  arsenical  sheep-dipping  composition. 

In  1878,  some  remarkable  cases  of  poisoning  by  the  external  use  of  violet- 
powder  mixed  with  white  arsenic  occurred  at  Loughton,  in  Essex,  and  in  other 
places.  Though  a  number  of  children  died  suddenly  with  somewhat  similar 
symptoms,  in  two  cases  only  were  post-mortem  examinations  and  analyses  of  the 
viscera  conducted.  One  child,  a  female,  was  at  birth  described  by  the  nurse 
as  a  healthy  child.  It  was  washed,  as  usual,  shortly  after  birth,  and  was  then 
dusted  all  over  with  the  violet-powder,  a  sample  of  which  was  subsequently 
ascertained  to  contain  381  per  cent,  of  white  arsenic.  Later  on  in  the  day  the 
powder  was  again  applied  to  the  private  parts  of  the  body.  On  the  second  day 
powder  was  again  applied  four  times.  On  this  day  there  was  very  marked  redness 
and  inflammation  of  the  skin,  and  this  led  the  nurse  to  apply  the  powder  unusually 
freelv,  especially  over  the  stomach,  where  the  redness  was  most  noticeable.  On 
the  third  day  the  skin  was  intensely  red,  and  appeared  in  parts — especially  about 
the  navel,  the  vagina,  and  the  anus — of  a  yellow  and  unhealthy  hue.  In  consequence 
of  it  being  suspected  that  the  violet -powder  contained  some  irritant  substance, 
its  use  was  discontinued,  and  common  starch-powder  was  used  instead.  On  the 
succeeding  day  the  eruption  became  very  much  worse,  and  in  some  parts  of  the 
skin  commenced  sloughing.  On  the  tenth  day  of  the  child  s  life,  and_on  the  sixth 
day  from  the  last  application  of  the  violet-powder,  the  child  died  from  exhaustion. 
A  post-mortem  examination,  made  five  days  after  death,  revealed  nothing  marked 
in  the  condition  of  the  viscera.  From  the  exhumed  body  six  and  a  half  grains  of 
arsenic  were  obtained  by  Tidy. 

Arsenic  has  also  caused  death  by  being  inhaled  in  the  form  of  vapour. 


In  a  case  which  was  the  subject  of  a  trial  at  the  York  Lent  Assizes,  1864,  the 
accused  placed  some  burning  pyrites,  containing  arsenic,  at  the  entrance  of  the 
door  of  a  small  room  in  which  there  were  eight  children,  including  an  infant  in  a 
cradle.  The  accused  was  found  guilty  of  manslaughter. 

2.  Arsenites  of  Potash  and  Soda,  Liquor  Arsenicalis  (Fowler's  Solution). 

There  is  one  case  recorded  in  which  Fowler’s  solution  has  destroyed  life. 
A  woman  took  half  an  ounce  (=  two  grains  of  white  arsenic)  in  divided 
doses  during  a  period  of  five  days,  and  died  from  the  effects,  there  \v as 
no  vomiting  or  purging,  but  after  death  the  stomach  and  intestines 

were  found  inflamed. 


Arsenite  of  sodium  is  as  poisonous  as  arsenite  of  potassium. 

In  December  1857,  340  children  belonging  to  an  industrial  ans£e°a 

were  poisoned  by  this  compound.  It  had  been  incautiously  used  for  cle»n®'"g 
sCCer  and  had  thus  become  mixed  with  the  hot  water  which  was  drawn 
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Some  “  weed-killers  ”  care  solutions  of  arsenite  of  sodium.  They  may 
contain  from  14  to  40  per  cent,  of  arsenious  oxide.  Weedkillers  are 
often  sold  in  powder  form.  In  the  Greenwood  case,  the  Eureka 
weed-killer  which  was  used  contained  60  per  cent,  of  arsenious  acid 
coloured  with  phenolphthalein. 


In  1801,  a  man  named  Wesley  died,  and  four  members  of  his  family  were  made 
seriously  ill,  by  drinking  gooseberry  wine  stored  in  a  cask  in  which  a  weed-killer 
had  been  sent  out.  Each  fluid  ounce  of  the  wine  was  found  by  Sir  T.  Stevenson 
to  contain  nearly  six  grains  of  arsenious  acid.  Several  other  deaths  occurred  about 
the  same  time  from  these  weed-killers  ;  and  in  1891  an  extensive  series  of  cases 
of  poisoning  by  sugar  into  which  a  weed-killer  had  leaked  during  transit  was 
recorded  by  Thom.1  In  April,  1920,  an  outbreak  of  poisoning  occurred  from  the 
contamination  of  sugar  by  arsenical  weed-killer  during  transit.  Forty -four  persons 
were  affected. 

Wood  preservative  solutions  sold  for  killing  insects  infesting  wood  are 
usually  solutions  of  white  arsenic,  and  as  they  are  uncoloured,  they  are 
a  source  of  danger. 

Fly-water  is  a  name  applied  to  solutions  of  various  arsenical  com¬ 
pounds  in  water.  Mixtures  of  this  kind  are  formed  by  dissolving  one 
part  of  arsenite  of  sodium  and  two  parts  of  sugar  in  twenty  parts  of  water. 
Paper  soaked  in  this  solution,  and  dried,  is  used  for  poisoning  flies  ;  and 
perhaps  this  is  the  safest  form  in  which  arsenic  can  be  used  for  such  a 
purpose. 

According  to  Sir  T.  Stevenson’s  analysis,  an  ordinary  fly-paper  of 
about  the  area  of  a  page  of  this  book  contains  five  grains  of  arsenic. 
Wilcox  has  obtained  very  nearly  the  same  quantities.  Fly-papers 
formed  a  very  prominent  feature  in  the  Maybrick  and  Seddon  cases. 
Fly-powder  is  a  dark-coloured  mixture  of  metallic  arsenic  and  arsenious 
acid. 

3.  Copper  Arsenite,  Scheele’s  Green,  Emerald  Green,  etc.  This  is  the 
only  other  arsenite  which  is  met  with  in  commerce  and  the  arts,  and  it 
constitutes,  wholly  or  in  part,  a  great  variety  of  green  pigments,  known 
as  emerald  green  (aceto-arsenite  of  copper)  employed  for  paper-hangings, 
Mineral  green,  Brunswick,  Schweinfurt,  or  Vienna  green.  It  is  thus 
found  in  the  form  of  oil-paint,  in  cakes  of  water-colours,  wafers,  adhesive 
envelopes,  or,  rarely,  spread  over  confectionery,  and  lastly,  and  most 

a  undantly  in  various  kinds  of  green  decorative  papers  used  for  covering 
the  walls  of  rooms. 


theTusua?  svmntom?l0.Ur  1b^nc’mange  for  a  Public  dinner.  It  led  to  death  under 
and  sentence Z;„“nme„VerSOnS  reS1’°nsible  were  manslaughter 

painted  with  areenieTn^6  1°*'?  ,of  bread  "h!ch  had  been  pieced  on  shelves 
Wall-naners  mvere  Vu-i/i  ,  1'l!n|:ers  lising  arsenical  colours  have  also  suffered, 
formerlv  from  their  chpi.  19  loosely  adhering  aceto-arsenite  of  copper  were 

used  in  dwellings  This  1  ilmt  fS  w®  . as  t'beir  brightness  of  colour,  extensively 
dwellings.  This  pigment  contains  59  per  cent,  of  arsenic,  and  from  some 

\  Lancet,  1891,  1,  p.  900. 

-  R.  v.  Franklin  and  Randall,  Northampton  Sum.  Ass.,  1848. 
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of  those  papers  m  the  unglazed  stato  the  noxious  material  may  be  easily  scraped 
or  removed  by  friction.  A  square  foot  may  yield  from  twenty-eight  to  seventy 
grains  of  the  arsenical  compound,  and  in  rooms  exposing  five  or  six  hundred  square 
feet  arsenic  is  thus  liable  to  be  distributed  in  the  state  of  a  fine  dust  or  powder 
through  the  air  of  a  room.  This  poisonous  dust  has  been  detected  on  books,  picture- 
frames,  furniture,  and  cornices  of  rooms  thus  papered. 

.Similar  symptoms  of  poisoning  have  arisen  from  a  person  occupying  a  room 
filled  with  stuffed  birds  and  animals  in  the  preservation  of  which  an  arsenical 
compound  had  been  used.  Arsenic  was  found  in  the  dust  of  the  room  and  on  the 
furniture.1 

The  arsenical  compound  has  also  been  much  used  for  colouring  artificial 
flowers,  wreaths,  and  tarlatan  dresses.  Dressmakers  occasionally  suffer  seriously 
from  this  form  of  poisoning. 

Two  women  were  employed  to  make  some  green  tarlatan  into  ball-dresses. 
They  noticed  an  unpleasant  smell  and  taste,  and  their  eyes  were  affected  during 
the  performance  of  the  work.  The  symptoms  from  which  they  suffered  were 
swelling  of  the  eyelids,  congestion  of  the  conjunctive,  and  copious  secretion  of 
tears.  The  one  most  affected  experienced  on  the  second  day  salivation,  with  an 
unpleasant  taste  in  the  mouth,  cramps  in  the  limbs,  great  thirst,  restlessness,  and 
difficulty  of  breathing.  These  symptoms  lasted  in  one  patient  eight,  and  in  the 
other  fourteen  days. 

Riedel,  who  describes  these  cases,  suffered  severely  from  a  similar  train  of 
symptoms  for  several  days,  as  a  result  of  handling  the  poisoned  dresses  for  the 
purpose  of  analysis.  He  found  that  the  stuff  contained  13  per  cent,  of  its  weight 
of  arsenic.2  To  this  list  may  be  added  the  case  of  a  lady  who  suffered  severely  from 
symptoms  of  arsenical  poisoning  by  reason  of  her  having  worn,  on  one  occasion 
only,  a  dress  of  this  description.  Paper  used  for  adhesive  envelopes,  for  wrapping 
confectionery,  children’s  food,  isinglass,  chocolate,  etc.,  is  also  occasionally  coloured 
with  arsenical  pigments. 


These  pigments  are  now  rarely  used,  and  cases  of  poisoning  from  such 
sources  are  almost  matters  of  history,  but  they  require  to  be  kept  on 
record  as  possibly  explaining  some  mysterious  cases  of  illness. 

4.  Arsenic  Acid  and  Arsenates  of  Sodium  and  Potassium.  Arsenic 
acicl  was  formerly  employed  in  the  manufacture  of  magenta,  rosaniline, 
and  other  colours  from  aniline.  There  is  reason  to  believe  that  the 
colour  is  sometimes  sent  into  the  market  contaminated  with  arsenic. 
Rieckher  found  from  1  to  7  per  cent,  of  arsenic  acid  in  the  red  colours 
supplied  by  good  manufacturers,  and  frequently  arsenious  acid  was  also 
present.3  As  these  red  compounds  are  used  for  giving  a  beautiful  red 
colour  to  liqueurs,  syrups,  raspberry  vinegar,  and  sugar  sweetmeats,  there 
is  a  possibility  that  accidents  may  occur  from  their  use.  They  are  rich 
in  tint  and  very  inexpensive.4  the  injurious  effect  of  several  of  these 
coal-tar  pigments  when  used  for  dyeing  socks  and  gloves  has  been  ascribed 
to  the  arsenic  contaminating  the  dyes,  but  perhaps  in  most  instances 
incorrectlv  Several  varieties  of  printers’  ink  have  been  shown  to  contain 
arsenic.5  But  few  cases  of  fatal  poisoning  by  the  arsenates  are  recorded. 

5  Sulphides  of  Arsenic  :  Orpimeni  and  Realgar.  Orpiment,  or  yellow 
arsenic,  owes  its  poisonous  properties  to  the  presence  of  a  variable  propor¬ 
tion  of  arsenious  acid.  Orpiment  is  much  employed  in  the  arts,  in 
painting,  dyeing,  paper  staining,  and  even  in  the  colouring  o  o\s,  )u 
is  not  often  used  as  a  poison.  In  December  1859  six  persons  suffered 
from  the  usual  symptoms  of  poisoning  by  arsenic  owing  to  their  ha\  mg 


1  “  Ann.  d’Hyg.,”  1870,  1,  314. 

2  Husemann,  “  Jahresber.  dor  Toxicol.,”  1S/1,  p. 

3  Med.  Times  and  Gaz.,  1870,  1,  017. 

*  Ibid.,  1870,  1,  pp.  46,  84. 

5  Analyst,  April  10-7, 
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eaten  Bath  buns.  It  was  found  that  a  confectioner  at  Clifton  had  used 
as  he  supposed,  chrome  yellow  (chromate  of  lead)  to  g^e  the  buns 
rich  yellow  colour,  but  the  chemist  to  whom  he  applied  had  ignorantly 
supplied  him  with  orpiment.  Orpiment  mixed  with  lime  may  be  used 
in  the  processes  of  fellmongering  and  tanning  for  the  purpose  of  remo\  mg 
the  wool  of  the  sheep  from  the  hide.  Sir  T.  Stevenson  saw  severe  injuries 
result  from  the  mixture  coming  accidentally  into  contact  with  the  skin 
of  those  engaged  in  the  trade. 


In  ono  case,  two  persons  partook  of  some  porridge  in  which  orpiment  had  been 
put  by  mistake  for  turmeric.  One,  an  old  man,  died  in  twenty-two  hours;  the 
other,  a  boy,  recovered.  On  inspection  there  was  violent  inflammation  ot  the 
gullet  and  stomach,  the  mucous  coat  of  the  latter  being  softened  and  thickened. 
There  was  a  gangrenous  spot,  one  inch  in  diameter,  in  the  gullet,  and  another  in  the 
stomach,  three  inches  in  extent.1 


Orpiment-  is  much  used  in  India  and  other  parts  of  the  East  both  as 
a  medicine  and  as  a  poison.  Orpiment  and  realgar  (another  sulphide  of 
arsenic)  are  sold  openly  in  India,  and  are  used  as  depilatories.  Orpiment 
has  been  known  to  cause  death  by  external  application  as  a  depilatory. 

In  R.  v.  Stuart 2  a  novel  question  arose  respecting  this  compound. 
There  was  some  reason  to  believe  that  the  deceased  woman  had  died 
from  the  effects  of  arsenic  administered  in  confectionery.  White  arsenic 
was  found  in  the  stomach,  and  a  question  was  put  by  the  judge,  as  well 
as  by  the  counsel  for  the  accused,  whether  the  confectioner  might  not 
have  used  yellow  arsenic  by  mistake  in  order  to  give  a  colour,  and  this 
yellow  arsenic  have  been  converted  in  the  deceased’s  body  in  twenty  - 
four  hours  into  white.  It  need  hardly  be  remarked  that  the  yellow  colour 
is  an  essential  character  of  orpiment.  White  may  be  converted  into 
yellow  arsenic  in  the  dead  body,  but  yellow  cannot  be  thus  changed  into 
white  arsenic. 

6.  Chloride  of  Arsenic.  A  solution  of  arsenic  in  dilute  hydrochloric 
acid,  containing  1  per  cent,  of  arsenious  acid,  was  formerly  an  official 
preparation.  It  is  highly  poisonous.  A  woman  took  three  doses  in  a 
period  of  twenty-four  hours.  The  quantity  of  arsenic  thus  taken  was 
not  more  than  the  tenth  part  of  a  grain ,  and  yet  the  symptoms  which 
followed  were  of  a  severe  kind,  resembling  those  of  chronic  poisoning. 
The  medicine  was  withdrawn,  and  the  patient  slowly  recovered.  It 
seems  that  she  had  not  taken  arsenic  previously  ;  and  there  was  obviously 
a  peculiar  susceptibility  to  the  effects  of  arsenic.  The  quantity  taken 

was  very  small  to  produce  such  alarming  effects.  The  dose  is  from  three 
to  ten  minims. 


7 Arsemuretted  Hydrogen  (Arsine)  (AsH3).  This  is  a  gaseous  com¬ 
pound  of  arsenic  formed  by  the  action  of  nascent  hydrogen  on  reducible 
arsenical  compounds,  and  is  therefore  liable  to  be  evolved  in  any  industrial 

SZ.'ilff  f 6  r?  ti0n  of,h.Vrlr°gen,  for  arsenic  is  a  contaminant 
in  many  industrial  substances  in  which  its  presence  may  not  be  expected 

l  ie  gas  is  colourless  but  has  a  garlic  odour.  It  is  dangerous  when  inhaled 
<  id  may  cause  death  in  a  concentration  of  300  parts  per  million  of  air 
It  produces  hamiolysis  of  the  red  cells  of  the  blood  and  is  probably  the 


1  Wharton  and  Stille,  “  Mod.  Jur. 
Lewes  Lent.  Ass.,  1863. 
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main  haemolytic  poison  encountered  in  industry.1  Early  symptoms 
include  headache  and  nausea  and  passing  of  blood  in  the  urine.  Jaundice 
develops  later  associated  with  symptoms  of  arsenic  poisoning.  Multiple 
neuritis  has  also  been  produced.2 

On  post-mortem  examination  haemorrhage  into  the  mucous  membranes, 
fatty  degeneration  of  the  heart,  liver  and  kidneys,  a  yellow  discoloration 
of  the  organs,  inflammation  and  oedema  of  the  lungs  may  be  found. 
Laking  of  the  blood  and  signs  of  secondary  anaemia  may  be  observed. 

In  1892  two  deaths  occurred  at  Llanelly  from  the  inhalation  of  an  impure 
form  of  this  gas.  Two  men  dissolved  in  hydrochloric  acid,  in  an  open  tube,  a  mix¬ 
ture  of  metals  containing  0.8  per  cent,  of  arsenic  and  some  antimony.  The  gases 
liberated  would  contain  both  arseniuretted  and  antimoniuretted  hydrogen.  One 
of  the  three  men  engaged  in  the  operation  was  exposed  to  the  fumes  for  ten  or 
fifteen  minutes.  About  six  hours  after  he  was  seized  with  diarrhoea  and  severe 
abdominal  pains  ;  on  the  following  day  he  was  jaundiced  ;  on  the  sixth  day  he 
seemed  better  ;  and  on  the  seventh  day  paralysis  of  the  arms  and  legs  supervened, 
and  he  died  suddenly.  One  of  the  assistants  suffered  from  similar  symptoms,  and 
died  on  the  tenth  day.3 

It  has  been  suggested  that  it  is  by  means  of  this  gas  that  some  of  the 
fabric  and  wall-paper  cases  may  occur.  Thus  two  theories  hold  the 
field  : — 


(1)  That  of  Forster,  who  believes  that  the  poisoning  is  due  to  detachment  of 
solid  particles  from  the  stuffs  which  float  in  the  air  and  enter  the  body  by  means 
of  the  respiratory  passages  ;  and  (2)  that  proposed  by  Selmi,  who  considers  that 
toxic  gases  may  be  formed  from  the  pigments  by  the  action  of  microbes.  Some 
experiments  undertaken  by  Gosio4  lend  a  good  deal  ol  support  to  this  latter  \  iev . 
This  observer  made  nutrient  media  of  potato  paste,  impregnating  them  in  some 
cases  with  arsenious  acid,  and  in  others  with  various  arsenical  pigments  ,  the  nutr ient 
media  thus  prepared  were  exposed  for  some  days  to  a  constant  current  of  aii , 
which  was  drawn  over  them  by  means  of  an  aspirator.  The  air,  after  it  had  passed 
over  the  paste,  was  made  to  bubble  through  a  solution  of  nitrate  of  silver,  which 
would  detain  all  volatile  arsenical  compounds  which  might  have  been  formed. 
As  a  result  of  this  fir.-,t  rough  experiment  the  author  found  that  many  moulds  and 
some  fission  fungi  developed  on  the  arsenical  media,  and  that  very  appreciable 
quantites  of  volatile  arsenic  compounds  w^ere  given  off.  Proceeding  then  to  isolate 
the  different  species  w’hich  developed,  and  testing  the  action  of  each  on  fresh  sterile 
prepared  media,  he  found  that  only  two  species— Mucor  mucedo  and  in  a  less  degree 
Penicillium  glaucum— were  able  to  split  up  the  solid  arsenical  compounds  as  above 
described.  From  a  great  number  of  experiments  he  came  to  the  following  conclu- 
sions:— (1)  Mucor  mucedo  will  grow  well  in  presence  of  a  notable  quantity  of 
arsenic  •  it  seems  to  grow  more  luxuriantly  in  these  than  in  normal  condition. 
(2)  Many  fixed  compounds  of  arsenic,  and  among  them  the  green  pigments  ordi- 
narilv  used  are  changed  by  the  growth  of  these  moulds  into  gaseous  bodies,  among 
which  is  ceka'nly  arseniuretted  hydrogen.  (3)  The  sulphides  are  not  decomposed 
like  the  oxygenated  compounds,  but  their  presence  m  the  culture  media  seems  m 

—■srziX’s^sr-  „  - — - 

arsenic.5 

1  Muehlberger,  tfw” Talll  Jolrtlnd.  Hm.,  10  :  137  (1928). 

1  ”  Labomtory  ReporJol to  Publii  Health  Department,”  Rome,  September  1891. 

5  Lancet,  1003,  2,  p.  1728. 
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of  safety.  The  drug  should,  moreover,  give  rise  to  the  minimum  oi 

undesirable  site-effects,  and  should  be  as  stable  as  possible  lest,  when  kept, 

it  decomposes  to  more  toxic  substances. 

In  spite  of  the  vast  strides  made  in  recent  years,  it  can  still,  unfor¬ 
tunately,  be  said  that  the  perfect  organic  arsenical  drug  has  not  yet  been 
obtained,  and  that  none  of  those  used  to-day  is  entirely  free  from  danger. 

The  organic  compounds  of  arsenic,  whether  they  contain  tri valent  or 
pentavalent  arsenic,  may  be  classified  according  to  the  type  of  organic 
radical  with  which  the  arsenic  is  combined. 


(1)  Aliphatic  Series 


The  most  important  members  of  this  group  are  the  cacodylates. 

Cacodylic  Acid.  As(CH3),.O.OH,  dimethyl  arsenic  acid,  is  a  white 
crystalline  substance,  soluble  in  water,  odourless,  and  relatively  11011- 
toxic.  In  1862  it  was  used  in  chronic  skin  diseases  and  in  tuberculosis, 
and  much  more  recently  it  has  been  used,  chiefly  in  the  form  of  one  of 
its  salts,  in  the  treatment  of  syphilis,  disseminated  sclerosis,  malaria, 
chronic  broncho-spirochaetosis,  etc. 

The  usual  derivative  used  therapeutically  is  the  sodium  salt  which 
contains  35  per  cent,  of  metallic  arsenic.  It  is  deliquescent,  and  liable 
to  contain  small  amounts  of  inorganic  arsenic.  It  may  be  decomposed, 
to  some  extent,  by  the  digestive  juices  when  administered  orally  or  rectally 
(arsenic  being  liberated)  and  so  give  rise  to  alarming  symptoms — garlic 
taste,  nausea,  gastric  pain,  thirst,  oedema  of  the  e3Telids,  renal  congestion 
with  albuminuria.  It  is  usually  administered  hypodermically  in  a  dose 
of  \  to  1  grain,  but  is  recommended  also  in  doses  of  2  to  3  grains  intra¬ 
muscularly  for  seven  to  ten  days,  or  in  doses  of  10  to  30  grains  intra¬ 
venously  at  four-day  intervals.  Its  therapeutic  effect  depends  upon  the 
continuous  action  of  the  arsenic  slowly  liberated  from  the  cacodylic  acid. 
The  greater  part  appears  unaltered  in  the  urine  but  part  appears  as 
inorganic  arsenic.  Overdosage  with  cacodylates  causes  the  same  toxic 
symptoms  as  arsenious  oxide. 


Cacodyl  (CH3)2As— As(CH3)2,  is  a  volatile  colourless  liquid,  with 
a  strong  odour  of  garlic.  It  is  very  poisonous. 


organic  arsenicals  may  be  obtained  from  the 
cial  Reports  Series,  Nos.  44,  55  and  60,  H.M. 
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Disodium  Methyl  Arsenate,  CH3AsO.(ONa)2,  New  Cacodyle  Neoarsv 

cacodylates^but  hi t?*'  ^  methyl  grouP  than  the 

cacodylates,  but,  like  them,  contains  pentavalent  arsenic.  It  is  soluble 

m  about  its  own  weight  of  water,  but  only  slightly  soluble  in  alcohol 

n  crystalline  form  (  +  5H2G)  it  contains  27-35  per  cent,  of  arsenic.  It 

8  u.  lor1,  ie  same  Plll’Poses  as  sodium  cacodylate,  in  doses  of  2  to  3 
grains,  orally  or  hypodermically.  A  dose  of  1  grain  was  followed  by 
vomiting  and  diarrhoea  but  no  abdominal  pain.  y 


i  ff  '9'  r  16  ^a^dylates  are  not  reduced  to  arsine  by  nascent  hydrogen 
and  therefore  yield  no  metallic  mirror  when  subjected  to  the  Marsh 
e^  .  Under  certain  circumstances1  they  give  an  orange-yellow  deposit. 
1  ley  give  no  precipitate  of  arsenious  sulphide  when  treated  with -hydrogen 
sulphide.  They  are,  however,  decomposed  by  long-continued  boiling 
(six  hours  or  longer)  with  sulphuric  acid,  and  then  give  the  ordinary 
arsenic  reactions.  They  are  not  decomposed  by  the  Fresenius  method  of 
destroying  the  organic  matter  of  tissues  (potassium  chlorate — see  p.  441) 

Arrhenal  is  less  stable  than  the  cacodylates,  and  its  solution,  acidified 
and  saturated  with  hydrogen  sulphide,  yields  a  yellow  precipitate  of 
arsenious  sulphide. 


Like  most  organic  arsenicals,  these  compounds  are  extracted  from 
the  tissues  by  the  method  of  Vitali.2  The  finely  minced  tissue  is  mixed 
with  water,  acidified  with  tartaric  or  hydrochloric  acid,  and  evaporated 
to  dryness.  The  residue  is  extracted  three  times  with  90  per  cent,  alcohol, 
and  the  filtered  extracts  are  distilled  until  all  the  alcohol  has  been  removed. 
The  aqueous  residue,  containing  the  organic  arsenic  compound,  is  then 
boiled  with  concentrated  sulphuric  acid,  potassium  sulphate,  and  a  little 
potassium  permanganate.  The  liquid  is  diluted  when  oxidation  is  com¬ 
plete,  filtered  if  necessary,  and  saturated  with  hydrogen  sulphide.  The 
arsenic  is  precipitated  as  sulphide.  Alternatively,  the  alcoholic  extract, 
after  removal  of  the  alcohol,  may  be  used  for  estimation  of  arsenic  by 
Robertson’s3  or  Lehmann’s  method.4 


v  j 


Lehmann’s  method  (modified)  is  as  follows  :  A  suitable  amount  of 
material,  in  a  200  c.c.  flask  provided  with  a  glass  stopper,  is  mixed  with 
1  gram  of  powdered  potassium  permanganate  and  10  c.c.  of  dilute  sul¬ 
phuric  acid.  After  standing  for  ten  minutes,  with  frequent  rotation  of 
the  flask,  the  mixture  is  treated  with  five  successive  lots  of  2  c.c.  of  con¬ 
centrated  sulphuric  acid,  the  flask  being  rotated  after  each  addition. 
When  the  reaction  is  over,  the  brown  precipitate  is  dissolved  by  addition 
of  hydrogen  peroxide  (5  to  7  c.c.),  care  being  taken  to  avoid  excess.  The 
unavoidable  slight  excess  of  hydrogen  peroxide  is  removed  by  diluting 
the  mixture  with  25  c.c.  of  distilled  water  and  boiling  for  ten  minutes. 
If  necessary  (to  avoid  reappearance  of  the  brown  precipitate  owing  to 
evaporation  of  the  solution)  the  last  trace  of  hydrogen  peroxide  may  be 
removed  by  a  drop  of  permanganate  solution,  the  excess  of  which  is  in 
turn  destroyed  by  a  drop  of  oxalic  acid  solution.  I  he  colourless  solution 
is  then  diluted  with  50  c.c.  of  distilled  water,  2-5  grams  of  potassium 
iodide  are  added,  and  the  stoppered  flask  is  allowed  to  stand  in  a  cool 


1 

2 

3 

4 


Oanassini,  Boll.  chim.  farm.,  1919,  58.  385. 

Boll.  chim.  farm.,  1901,  40,  657  ;  1903,  42,  641. 

J.  Amer.  Chem.  Soc.,  1921,43,  182. 

Apoth.  Zeitung,  1912,  27,  545;  U.S.  Pub.  Health  Rep. 


1918,  Juno  21st,  1003. 
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_  u  TtiP  lihnrated  iodine  is  then  titrated  with  standard 

sodium°thtosulphate  solution  without  the >  use  of g8^h 
of  JL  thiosulphate  is  equivalent  to  0  003748  grams 

(2)  Aromatic  Series.  A.  Pentavalent  Arsenic 
Atoxyl  (Soamin,  Arsamin,  Sodium  arsanilate).  In  1905  Thomas  and 
Breinl  at  Liverpool,  showed  that  atoxyl  (discovered  by  Bechamp  11 
1863  and  wrongly  believed  to  be  arsenic  anilide)  Possessed  marked  t  ■ 
nanocidal  properties.  The  substance  was  then  used  by  Koch  in  the 
treatment  of  sleeping  sickness,  but  was  found  to  be  so  toxic,  producing 
injury  to  vision,  optic  atrophy,  and  even  death,  that  its  use  was  aban¬ 
doned.  The  true  constitution  of  atoxyl  was  shown  by  Bertheim  to  be 
that  represented  by  the  formula  : 

°h 

O  =  As 

xONa 


/\ 


nh2. 

Sodium  ^-amino-phenylarsonate  Atoxyl. 

Apparently  atoxyl  is  still  used  therapeutically  to  some  extent,  for 
though  it  has  been  found  too  toxic  for  use  in  syphilis  it  is  an  efficient 
trypanocide  in  African  sleeping  sickness.  It  is  a  white  crystalline  substance 
(-f  4H20),  odourless,  soluble  in  water,  and  containing  about  25  per  cent, 
of  arsenic.  Though  sometimes  given  by  the  mouth,  it  is  liable  to  be  decom¬ 
posed  by  the  gastric  juice  with  the  liberation  of  inorganic  arsenic.  It  is 
given  hypodermically  in  doses  of  j  grains  on  alternate  days,  and  intra¬ 
muscular  doses  of  10  grains  have  been  given  at  intervals  of  several  days 
to  a  total  of  100  grains. 

The  toxicity  of  atoxyl  is  said  to  be  about  of  that  of  arsenious 
oxide.  Overdosage  leads  to  blindness  from  atrophy  of  the  optic  nerve. 
Schlecht1  reported  a  fatality  from  four  hypodermic  injections,  within 
eight  days,  of  a  total  of  36  grains  of  atoxyl.  Death  occurred  on  the 
second  day  after  the  last  injection  with  lung  oedema  and  paralytic 
phenomena.  The  post-mortem  examination  showed  degenerative  changes 
in  the  heart  and  liver  similar  to  those  in  poisoning  by  arsenious  oxide. 

Atoxyl  is  largely  excreted  unchanged  in  the  urine,  but  some  is  found 
in  the  t?eces  and  sweat.  The  organs  of  a  dog  poisoned  by  atoxyl  contained 
inorganic  arsenic. 

NaO  _ 

Acetyl-Atoxyl,  Arsacetin,  AsO  <(*  ^  — NH(CH3CO),  is 

white,  crystalline,  water  soluble,  and  less  toxic  than  atoxyl,  which  it 
resembles  therapeutically. 

Tests.  Atoxyl  and  its  acetyl  derivative  respond  to  the  Marsh  and 
Gutzeit  tests,  and  slowly  to  the  Reinsch  test.  A  solution,  slightly  acidi¬ 
fied  with  hydrochloric  acid  and  saturated  with  hydrogen  sulphide  ffives 
little  or  no  precipitate  in  the  cold,  but  on  warming,  yellow  arsenious 
sulphide  is  precipitated.  Atoxyl  gives  the  various  tests  for  primarv 
aromatic  amines.  r 
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Tryparsamide,  Moranyl,  sodium  »-phenyl-glycinamide-p-arsenate 
NaO 

/ AsO  <(  \  —  NH.COCHoNH,. 

Tryparsamide  is  a  condensation  product  of  atoxvl  and  glycine  and 
is  argely  used  in  the  treatment  of  neurosyphilis  and  trypanosomiasis 
(sleeping  sickness).  It  has  a  relatively  feeble  action  on  spirochetes,  but 
is  claimed  to  ha\e  exceptional  powers  of  tissue  penetration.  Like  other 
compounds  containing  pentavalent  arsenic,  it  is  probably  decomposed 
slowly  in  the  tissues  with  formation  of  trivalent  arsenic.  It  does  not 
produce  the  atrophy  of  the  optic  nerve  which  was  noticed  in  the  case  of 
atoxyl.  The  usual  dose  is  1  to  4  grams  weekly  by  injection,  but  as  much 
as  7  grams  has  been  given  intravenously  without  ill  effects. 

Stovarsol,  Ivharophen,  Fourneau  190,  acetylamino-oxy-phenyl  arsenic 
acid. 

OH 

O  =  As^ 

|  OH 

A 

NH.c0.CH3 

OH 

Stovarsol,  introduced  in  1922  by  Fourneau  and  Levaditi,  forms 
colourless  crystals,  almost  insoluble  in  water  and  alcohol.  It  contains 
about  27  per  cent,  arsenic  (as  supplied  commercially).  It  is  readily 
absorbed  from  the  alimentary  canal,  and  is  usually  administered  by  mouth 
in  doses  of  4  to  8  grains  (even  more  in  treatment  of  yaws)  per  day  for  a 
few  days.  Its  chief  use  is  in  the  treatment  of  amoebic  dysentery,  but  in 
France  it  is  also  used  in  the  prophylactic  treatment  of  suspected  early 
syphilis.  Although  its  toxicity  is  low,  toxic  symptoms  are  sometimes 
produced,  and  its  continued  use  is  said  to  lead  to  exfoliative  dermatitis. 

Acetyl  Arsan,  a  diethylamine  derivative  of  stovarsol. 

Acetyl  arsan,  a  crystalline  substance  soluble  in  water,  is  also  used  in 
the  treatment  of  amcebiasis,  and  in  the  treatment  of  infantile  syphilis. 
It  is  given  intramuscularly  or  subcutaneously.  The  commercial  solution 
contains  23-6  per  cent,  of  the  substance,  equivalent  to  0-55  grams  of 
arsenic  per  cubic  centimetre.  (Dose,  up  to  5  c.c.,  weekly.) 


B.  Trivalent  Arsenic 

Salvarsan,  Kharsivan,  Arsphenamine,  Arsenobenzol,  Ehrlich’s  606. 
Dihvdroxv-diamino-arseno-benzene  dihydrochloride. 


As  - 

1 

As 

1 

1 

/\ 

1 

A 

HC1.H2N-^ 

j 

—  NH2.HC1 

1 

I 

OH 

OH 

1  Miln.  med.  W och., 

1909,  56,  972. 
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Salvarsan  was  the  culmination  of  a  long  series  of  researches  by  Ehrlich 
and  his  collaborators,  with  the  object  of  finding  a  therapta  magna  stenlans 
-!  complete  ^rilisation  of  the  tissues  by  a  single  injection  of  jiara- 
siticidal  substance.  This  ideal  has  been  attained 

Which  is  usually  cured  by  a  single  dose  of  neosalvarsan,  but  in  salvarsan 
Ehrlich  produced  a  drug  which,  in  spite  of  its  many  drawbacks 
remains  a  potent  arsenical  agent  for  the  treatment  of  syphilis. 

Salvarsan  is  a  pale  yellow  powder  containing  32  per  cent,  of  metallic 
arsenic.  It  is  soluble  in  water  (1  gram  dissolves  in  about  5  c.c.  of  water), 
but  the  solution  is  acid  and  so  irritant  that  it  cannot  be  injected  intra- 
venouslv.  Addition  of  sodium  hydroxide  (2  mols.)  to  the  solution  pre¬ 
cipitates  the  free  base  which  is  insoluble  in  water.  The  suspension  of  this 
base  can  be  used  for  intramuscular,  but  not  intravenous  injection. 
Further  addition  of  sodium  hydroxide  (2  mols.)  forms  a  disodium  salt 
which  is  freely  soluble,  and  can  be  given  intravenously  in  dilute  solution. 
This  is  the  form  in  which  salvarsan  is  usually  administered,  but  since  it 
is  irritant,  care  must  be  taken  to  prevent  its  escape  into  the  tissues. 
Excess  of  alkali  must  be  avoided,  or  the  vessels  may  be  thrombosed. 
Both  the  free  base  and  the  disodium  salt  oxidise  readily  in  air,  with 
formation  of  toxic  products  ;  the  dihydrochloride  is  relatively  stable,  but 
oxidises  slowly,  and  is  therefore  marketed  in  sealed  tubes  filled  with 
nitrogen  or  other  inert  gas  (no  tube  should  be  used  without  being  first 
tested  to  prove  the  absence  of  leaks).  The  solution  for  injection  is  to  be 
prepared  immediately  before  use,  with  scrupulous  attention  to  all  details 
of  the  directions. 

The  intravenous  injection  of  0-2  g.  or  more  of  unalkalinised  salvarsan 
nearly  always  causes  death.  (Such  a  catastrophe  may  result  from 
mistaking  salvarsan  for  neosalvarsan  which  requires  no  alkalinisation.) 

Toxicity.  For  mice,  weighing  20  gram,  the  maximum  amount 
tolerated  without  a  fatal  result  is  about  0-125  gram  per  kilo.  ;  for  rats 
the  maximum  non-lethal  dose  is  about  0-08  gram  per  kilo.  In  man,  the 
therapeutic  dose  varies  from  0-1  to  0-6  gram  at  intervals  of  a  few  days. 
There  seems  to  be  a  considerable  variation  in  susceptibility  to  toxic 
effects,  both  in  man  and  animals,  even  when  technical  errors  in  administra¬ 
tion  can  be  eliminated.  It  has,  moreover,  to  be  remembered  that  the 
drug,  when  used  for  therapeutic  purposes,  is  not  being  administered  to 
healthy  individuals.  According  to  the  Salvarsan  Committee  of  the 
Medical  Research  Council  (1922,  Special  Report  No.  66),  salvarsan  causes 
one  death  in  13,000  cases,  excluding  fatalities  due  to  errors  in  administra¬ 
tion. 

Stabilarsan,  Arsenobenzol  diglucoside. 

As  --  As 


C6Hn05.HN- 


OH 


nh.c6huo5 

I 

OH 


Stabilarsan,  a  compound  of  salvarsan  with  two  molecules  of  glucose 

1S  !n,l  th  f  ?  a',Kl  iS  °laimed  t0  be  stable  °»  exposure  to  air 

—and  therefore  less  toxic  than  salvarsan. 
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Silver  Salvarsan  is  a  compound  of  silver  and  arsenobenzol  containing 
r;'5,  Per  c®nt*  of  fsenic  and  14  per  cent,  of  silver.  It  is  a  brownish- 
black  powder,  easily  dissolving  in  water  to  a  solution  suitable  for  intra¬ 
venous  injection.  Its  therapeutic  and  toxic  effects  are  about  twice  as 
great  as  those  of  salvarsan. 


Neosalvarsan,  Neokharsivan,  Neoarsphenamine,  Novoarsenobenzol, 
sodium  dihydroxy-diamino-arsenobenzene-methylene  sulphonate 
Ehrlich’s  914.  1 


H2N- 


As  -■  As 

H 

I  CH2O.SONa 

OH  OH 


Neosalvarsan  is  a  yellow  powder  (rather  deeper  in  colour  than 
salvarsan),  readily  soluble  in  water  to  a  solution  neutral  to  litmus.  In 
practice  the  amount  of  arsenic  present  varies  somewhat,  and  must, 
according  to  the  regulations,  lie  between  the  limits  of  18  per  cent,  and 
21  per  cent.  It  is  less  active  therapeutically  than  salvarsan,  the  dose 
being  about  1-5  times  that  of  salvarsan.  Its  toxicit}r,  however,  is  more 
than  correspondingly  less — it  has  been  reported  as  causing  one  death  in 
only  130,000  cases,  though  in  doses  over  0-6  gram  it  causes  one  death  in 
5,000  cases.  Neosalvarsan  can  be  given  either  intravenously  or  intra¬ 
muscularly  ;  like  salvarsan,  however,  it  changes  on  exposure  to  air,  so 
that  it  is  distributed  in  sealed  ampoules  and  its  solution  must  be  used  as 
soon  as  prepared. 

Sulpharsenol,  Kharsulphan,  Sulpharsphenamine,  Sulpharsenobenzene, 
Dihydroxy-diamino -arsenobenzene  dimethylene  sulphonate. 
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Sulpharsenobenzene  is  a  yellow  powder,  soluble  in  water  giving  a 
faintly  acid  solution,  and  containing  about  20  per  cent,  of  arsenic.  It 
is  less  irritant  than  salvarsan,  and  can  be  given  hypodermically,  intra¬ 
muscularly,  or  intravenously.  It  resembles  neosalvarsan  in  its  actions, 
but  is  less  active  therapeutically,  and  is  stated  to  be  less  toxic  in  that  it 
causes  fewer  immediate  reactions,  though  the  incidence  of  late  reactions 

is  high. 

Bismarsen  (Sulpharsphenamine  Bismuth),  bismuth  arsphenamine  sul¬ 
phonate,  is  a  brownish-vellow  amorphous  powder,  easily  soluble  in 
water  giving  a  slightly  alkaline  solution  which  slowly  oxidises  in  air. 
It  is  used  only  by  intramuscular  injection,  its  toxicity  when  given  m  ra¬ 
venously  being  too  great.  Its  clinical  status  is  uncertain,  but  it,  has  been 
used  when  therapy  with  other  arsenicals  was  impossible. 
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irsenoxide  (Mapharsen)  m -amino -^-hydroxy -phenyl  arsine  oxide,  is 
a  fluffy  hygroscopic  powder  which  is  stable  when  dry  but  oxidises  o 
exposure  to  air  and  moisture.  It  is  marketed  in  nitrogen-filled  ampoules 
which  also  contain  sodium  carbonate  (to  produce  the  sodium  sa  )  an 
sucrose  in  amount  required  to  produce  an  isotonic  solution  on  addition 
of  the  prescribed  volume  of  water.  It  was  originally  investigated  by 
Ehrlich  but  pronounced  too  toxic.  Reinvestigation1  suggests  that  this 
is  not  the  case  and  that  its  therapeutic  activity  is  about  ten  times  that 
of  salvarsan.  No  fatality  occurred  during  the  first  3,000,000  injections, 
though  the  first  was  reported  in  1939. 2 


Toxic  Actions  of  Organic  Arsenicals  containing  Trivalent  Arsenic 

As  has  already  been  pointed  out,  many  of  the  organic  arsenic  com¬ 
pounds  are  unstable  and,  especially  on  exposure  to  air,  readily  decom¬ 
pose  with  production  of  more  toxic  substances.  Hence  errors  in  technique 
form  a  potential  source  of  toxic  effects.  Particular  attention  must  be 
paid  to  the  following  points  : — 

1.  Tubes  or  ampoules  must  be  tested  for  leaks,  and  discarded  if 
leaks  are  found.  The  drug  must  be  used  immediately  the  container  is 
opened. 

2.  Solutions  must  be  made  strictly  according  to  the  directions.  Thus 
in  Toronto  two  fatalities  occurred  in  one  day,  and  were  reported  as  due 
to  single  doses  of  neoarsphenamine.  At  the  inquest  it  was  proved  that 
the  patients  had  received  in  error,  a  concentrated,  unneutralised  solution 
of  arsphenamine.3  The  distilled  water  used  must  be  free  from  the  dead 
bodies  of  bacteria  (neglect  of  this  precaution,  which  is  more  important 
in  dealing  with  salvarsan  than  neosalvarsan  may  lead  to  effects  similar 
to  those  in  protein  shock).  Great  care  must  be  given  to  the  sterilisation 
of  syringes  and  needles. 

3.  Solutions  must  be  used  immediately,  as,  on  keeping,  their  toxicity 
rapidly  increases. 

4.  Solutions  designed  for  intravenous  injection  must  not  be  allowed 
to  escape  into  the  subcutaneous  tissues,  or  a  severe  cellulitis  may  result. 

a.  Samples  of  neosal-\  arsan  which  do  not  form  a  clear  solution  must 
be  discarded. 


A  second  possible  cause  of  toxic  effects  is  error  in  manufacture  but 
danger  from  this  source  is  now  minimised  by  the  stringent  regulations 
under  which  the  substances  are  tested  biologically 

Even  when  full  allowance  is  made  for  these  causes,  there  still  remain 
a  considerable  number  of  toxic  effects.  Though  many  of  these  are 
immediately  due  to  the  drug,  ,t  has  to  be  remembered  that  the  dru<rS 
are  bemg  administered  to  unhealthy  individuals;  that  other,  indepen¬ 
dent pathological  conditions  may  co-exist  with  the  disease  actually 
being  treated,  and  that,  either  previously  or  eoincidently,  other  potentially 

mspoie  68  mer°Ury)  be  — 1  »d  therefore1  bfparUy 

~  .ters;*  “*  r  — "■ 

xieart  or  brailb  and  it  is  now  recognised 

*  riatum  an4  Cooper,  J.  P/mrm.  exp.  Ther  l<m  -n  ios 
-  Simon  and  Iglaver,  Anier  J  n  ’’ 

3  J.  Amer.  Med.  Assoc.,  1921,  76,  5,  V°  *  en ’  Dis.,  1939,  23,  612. 
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that  hypersusceptibility  is  to  be  expected  in  the  presence  of  lesions  of 
li\er  or  kidneys,  anti  in  a  number  of  general  conditions  such  as  Addison’s 
disease.  Even  in  patients  apparently  organically  sound,  however, 
variation  in  susceptibility  undoubtedly  occurs.  Thus  in  one  case1  a 
robust  man,  thirty -eight  years  of  age,  was  given  0-5  gram  salvarsan 
intravenously  :  vomiting  and  diarrhoea  began  at  once,  and  he  died  in 
convulsions  on  the  fourth  day.  In  another,2  a  single  dose  of  0122  gram 
of  neosalvarsan  caused  a  fatal  jaundice  with  post-mortem  signs  indicative 
of  arsenic  poisoning  ;  there  ivas,  however,  a  history  of  previous  intensive 
treatment  with  mercury. 


Early  Reactions.  Such  unpleasant  effects  as  malaise,  feeling  of 
nausea  or  even  vomiting,  and  headache  frequently  occur  during  the 
injection,  and  though  they  are  by  no  means  universal  are  sometimes 
regarded  as  “  normal.”  There  may  also  be  a  rise  in  temperature  lasting 
a  few  hours,  chill  and  rigor,  severe  headache,  fall  in  blood-pressure, 
diarrhoea  and  albuminuria.  These  immediate  reactions,  often  followed 
b}7  oedema  and  urticaria,  are  alarming  but  rarely  fatal.  They  closely 
resemble  the  effects  of  peptone  injection,  and  occur  chiefly  after  intra¬ 
venous  injections  involving  large  volumes  of  fluid.  They  are  thus  less 
severe  and  less  frequent  with  neosalvarsan.  It  follows,  of  course,  that 
they  are  particularly  liable  to  occur  with  severity  in  asthmatics  and 
patients  who  show  other  signs  of  hypersensitiveness.  The  danger  is 
lessened  by  the  administration  of  adrenaline  a  few  minutes  before  injection 
of  the  arsenical. 


Later  Reactions.  The  more  severe  symptoms  of  poisoning  usually 
occur  later  than  those  just  considered — and  most  frequently  aftei  the 
second  or  third  injection. 

Skin  eruptions  may  appear  at  any  time  up  to  the  eleventh  day,  may 
be  accompanied  by  high  temperature,  and  may  progress  to  exfoliative 
dermatitis.  In  such  cases  there  is  albuminuria,  which,  in  some  cases, 
may  develop  into  nephritis  of  sufficient  severity  to  be  the  proximate 
cause  of  death.  In  other  cases,  death  may  be  due  to  broncho-pneumonia, 
following  an  involvement  of  the  pulmonary  mucosa  in  the  skin  lesions. 

Jaundice  may  appear  at  any  time  from  within  a  few  days  of  the  first 
injection  to  many  weeks  after  the  last  administration  of  an  organic 
arsenical.  Early  jaundice  is  rarely  fatal.  Cases  of  acute  yellow  atrophy 
of  the  liver  have  also  been  reported.  It  is  often  doubtful,  of  course, 

whether  the  jaundice  is  to  be  ascribed  to  the  drug  or  to  ^Xthe 
iaundice  is  not  uncommon  in  untreated  syphilis.  But  though  the 
role  of  arsenic  in  the  causation  of  the  jaundice  is 

where  jaundice  appears,  the  administration  of  arsemcals  should  be  sus 
^Nervous  lesions  form  the  most  frequent  cause  of  death  after  admims- 

and'  extremities,  asphyxia,  and  anuria. 

1  Med.  Klinik.,  Berlin,  U H 3,  27,  1065. 

2  New  York  Med.  J 1929,  112,  496. 
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Post-mortem  Findings.  In  a  large  number  of  cases  the,  principal 
change  found  after  death  has  been  “  haemorrhagic  encephalitis,  although 
the  condition  is  much  more  a  thrombosis  with  consequent  oedema  or 
actual  haemorrhage  than  a  genuine  inflammation.  Changes  in  tne 
liver  and  especially  the  kidney,  would  indicate  that  m  certain  cases  a 
profound  intoxication  of  a  uraemic  type  has  occurred.  J  hat  many  ol  the 
fatal  cases  are  very  acute  instances  of  arsenical  poisoning  is  borne  out  by 
experiments  on  animals.  Heinz  showed  (1905)  that  in  contradistinction 
to  the  usual  “  gastro-intestinal  ”  form  of  arsenical  poisoning,  hyperacute 
intoxication  follows  the  introduction  of  arsenic  directly  into  the  circula¬ 
tion,  the  dominant  symptom  being  a  paralysis  of  the  nervous  system, 
heart  and  vasomotor  nerves.  This  “  paralytic  form,”  which  has  been 
seen,  although  rarely,  in  man  (Kunkel),  shows  itself  in  profound  asthenia, 
fall  of  temperature,"  delirium,  vomiting  and  death  in  a  few'  hours.  The 
findings  in  cases  in  which  death  has  been  delayed  are,  in  general,  similar 
to  those  in  cases  of  poisoning  by  inorganic  arsenic. 

Analysis.  The  organic  arsenicals  of  the  salvarsan  group  may  be 
extracted  from  tissues,  etc.,  by  the  method  of  Vitali  (p.  402),  and  estimate 
in  the  extract  by  Lehmann’s  method  (p.  402). 

Chemical  Tests. 

1.  H2S  gas  gives  no  precipitate. 

2.  Reinsch’s  test  for  arsenic  is  positive. 

3.  Marsh’s  test  is  negative  in  that  no  metallic  mirror  is  produced. 
According  to  Ganassini,  neosalvarsan  gives  a  lemon -coloured  deposit 
if  the  exit  tube  is  heated  to  a  high  temperature.  The  deposit  readily 
dissolves  in  ammonium  hydroxide. 

4.  With  salvarsan  solutions,  ferric  chloride  gives  a  brownish -violet 
colour  which  gradually  changes  to  a  deep  crimson. 
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Arsenic  in  Beer.  Towards  the  end  of  November  1900,  Dr.  Reynolds 
of  Manchester,  by  keen  clinical  observation,  was  led  to  suspect  the  pre¬ 
sence  of  arsenic  in  beer.  His  suspicions  were  verified,  and  led  to  some 
very  startling  revelations  in  regard  to  the  presence  of  arsenic  in  various 
ooc  s.  In  his  particular  cases,  however,  the  arsenic  was  traced  to  glucose 

ducose  bThIlng’  n'ld  th<m  "!  turn  to  sulPhuric  acid  used  for  making 
g  ucose.  The  matter  was  so  important  from  a  national  health  point  of 

waiT issued  kteln^floTiT  Ch  T"  The  rcPort  of  thia  Commission 
vas  issued  late  in  1903.1  In  the  Lancet  1903,  2,  pp.  1674  and  1746 

\vdl  be  found  an  instructive  summary  of  this  report 

affected  lmiSSi0n  ^  that  6'°('0’  and  Pr°bably  more,  people  were 


1  Eyro  &  Spottiswoode,  51c l. 
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I  1h‘  symptoms  are  full}7'  discussed,  and  the  Commission  reports  on 
them  thus  : — 


There  were  great  differences  in  individual  cases  as  regards  the  quantity  of 
arsenic  in  the  beer  consumed,  the  amount  of  beer  taken,  and  the  duration  of  the 
period  over  which  arsenical  beer  was  drunk  ;  and  there  were  also  further  differences 
between  individual  beer-drinkers— e.g.,  as  to  age,  sex,  health,  conditions  of  nutrition, 
and  habits  as  regards  alcohol  which  determined  the  extent  of  their  susceptibility 
to  arsenical  poisoning  at  the  time  when  they  began  to  take  beer  containing  arsenic. 
Corresponding  to  these  and  other  differences,  the  disease  produced  by  the  arsenical 
beer  during  the  epidemic  varied  greatly  in  its  manifestations.  On  the  one  hand, 
there  occurred  throughout  the  epidemic  (and  particularly,  it  would  seem,  towards 
its  termination,  when  people  had  been  drinking  arsenical  beer  for  many  weeks  or 
months,  and  so  had  taken  considerable  quantities  of  the  poison)  an  abundance  of 
cases  in  which,  once  the  possibility  of  arsenic  was  entertained,  there  was  compara¬ 
tively  little  difficulty  in  deciding  on  clinical  grounds  that  the  illness  was  consistent 
with  arsenical  poisoning.  Such  cases  presented  symptoms  corresponding  to  those 
described  as  characteristic  of  subacute  poisoning  by  arsenic,  or  which  are  met  with 
in  the  poisoning  which  occasionally  results  from  long-continued  doses  of  arsenic 
taken  medicinally.  They  showed,  for  example,  inflammation  of  various  mucous 
surfaces,  leading  to  coryza,  huskiness,  lachrymation,  and  the  like  ;  gastro-intestinal 
disturbance  and  diarrhoea  ;  peripheral  neuritis  affecting  sensory  and  motor  nerves, 
and  in  some  cases  associated  with  herpes  or  with  well-marked  erythromelalgia, 
keratosis,  or  recent  pigmentation  corresponding  to  that  which  not  infrequently 
occurs  in  persons  taking  arsenic  for  long  periods. 

“  On  the  other  hand,  symptoms  of  the  above  kind  were  often  slight  or  absent 
altogether,  and  one  of  the  most  instructive  points  in  connection  with  the  outbreak 
is  the  occurrence  of  cases  in  which  the  symptoms,  if  taken  by  themselves  and  apart 
from  the  epidemic,  would  not  have  appeared  to  be  readily  or  sufficiently  explained 
by  the  suggestion  that  arsenic  was  the  cause  of  illness.  Thus  in  several  compara¬ 
tively  mild  cases  the  sufferers  complained  merely  of  burning  hands  and  feet,  or 
they  showed  a  variety  of  skin  eruptions  which  are  observed  in  many  conditions 
which  have  nothing  to  do  with  arsenical  poisoning.  In  other  cases,  again,  the 
main  symptoms  were  those  resulting  from  dilated  heart ;  and  special  difficulty 
arose  in  cases  showing  evidence  of  well-marked  peripheral  neuritis  not  associated 
with  symptoms  pointing  clearly  to  arsenic,  and  which  appeared  practically 
identical  with  ‘  alcoholic  neuritis,’  a  disease  previously  considered  to  be  the  result, 
alike  in  drinkers  of  beer  and  spirits,  of  the  toxic  action  of  alcohol  on  nerve  tissue.” 

The  Commission  then  deals  exhaustively  with  various  articles  of  diet 
in  which  arsenic  has  been  found  :  glycerine,  caramel,  baking  powders, 
malt,  treacle,  jams  with  glucose,  vinegar,  Demerara  sugar,  malted  foods.1 

As  this  report  will  doubtless  for  many  years  to  come  be  the  official 
standard  to  which  every  question  on  arsenical  poisoning  will  be  referred, 
it  is  essential  that  it  should  be  in  the  hands  of  every  analytical  chemist 
who  may  be  concerned  in  a  case.  As  we  have  already  stated,  it  may  be 
obtained  from  Eyre  &  Spottiswoode,  Parliamentary  Printers,  London. 


In  Hveres  (1887)  an  accident  with  the  preparation  of  wine  led  to  the  poisoning 
of  400  people  (Vidal,  Marquet  et  Dubrandy,  “  Les  vins  empoisonnes  d  Hjeres. 

Bllll'ln  February  1932,  3(H)  sailors  on  French  merchant  ships  suffered  from  arsenic 
poisoning  which  was  probably  due  to  the  ration  wine  (m  which  arsenic  was  found) 
being  made  of  grapes  sprayed  with  arsenical  msecticides.  (Muh  ens,  u. 

Woch.,  1932,  p.  854.) 


Arsenic  in  Foodstuffs.  About  the  end  of  the  year  1925  several 
s  , moles  of  apples  from  America  were  found  to  be  contaminated  wit 
r^nio  due  to  the  spray  used  to  combat  the  codling  moth  and  other 

X  Cf.  Bostockv.  Nicholson  [1904]  1  K.  B.  >2 5. 
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parasites.  A  certain  amount  of  ^^Xu^'in^rXg 

spraying  of  apple-trees  with  lead  arsenate  is  infinitesimal. 

Chapman1 2  has  published  an  interesting  paper  dealing  with  the  pre¬ 
sence  of  arsenic  in  crustaceans  and  shellfish.  He  found  that  English 
oysters  examined  by  him  contained  from  three  to  ten  parts  of  ai seme 
per  million  of  the  wet  substance,  while  certain  samples  of  Portuguese 
oysters  contained  as  much  as  seventy  parts  per  mi  lion.  Muse  es,  cockles 
whelks,  periwinkles,  lobsters,  crabs,  crayfish  and  prawns  all  contained 
arsenic  in  quantities  varying  from  three  parts  per  million  (4-8  gram  As?U3 
per  pound)  in  the  case  of  oysters  to  a  maximum  of  174  parts  per  million 
(1*2  grains  per  pound)  in  one  sample  of  prawns.  Tinned  crustaceans 
and  shellfish  were  found  to  be  similarly  contaminated.  Cox  discusses 
the  presence  of  arsenic  in  fish,  especially  with  reference  to  the  lepoit 
of  the  Swedish  Commission  on  arsenic  poisoning.3  Arsenic  varying  from 
0-10  to  3  parts  per  million  was  found  by  the  Bamberg  method.  He 
reaches  the  conclusion  that  the  nitric  and  sulphuric  acid  digestion  process 
described  by  Bang  and  Bamberg  gives  higher  and  more  accurate  results 
than  the  older  wet  combustion  method  adopted  by  the  Joint  Committee 
of  the  Society  of  Public  Analysts  and  the  Society  of  Chemical  Industry 
in  1902. 

Bagchi4  has  reported  that  arsenic  was  present  in  many  animal  foods 
examined  by  him  in  India  but  particularly  in  sole,  plaice  and  lobster 
(2 — 3  parts  per  million.) 


Toxicity  and  Fatal  Dose.  The  various  compounds  just  discussed 
would  certainly  seem  not  to  have  the  same  degree  of  toxicity,  but  they 
all  agree  in  this,  that  their  effects  are  always  due  to  arsenic,  though  the 
organic  preparations  are  much  less  poisonous  than  the  inorganic  salts. 
But  vide  ante,  p.  401. 

The  smallest  fatal  dose  hitherto  recorded  was  observed  in  a  case 
reported  by  Castle5.  A  woman  took  half  an  ounce  of  Fowler’s  solution 
(arsenite  of  potassium)  in  unknown  doses  during  a  period  of  five  days. 
She  then  died,  and  on  examination  the  stomach  and  intestines  were  found 
inflamed.  Death  took  place  by  syncope,  and  there  was  an  absence  of 
vomiting  and  purging.  The  quantity  of  arsenic  which  here  destroyed 
life  could  not  have  been  more  than  two  grains.  In  another  case,  two  grains 
and  a  half  of  arsenic,  contained  in  two  ounces  of  fly-water,  killed  a  robust 
healthy  girl,  aged  nineteen,  in  thirty-six  hours.6  Hence,  in  circumstances 
favourable  to  the  operation  of  the  poison,  the  fatal  dose  in  an  adult 
may  be  assigned  at  from  two  to  three  grains. 


On  the  other  hand  there  are  numbers  of  cases  in  which  much  larger 
doses  have  been  ingested  without  fatal  effects  or  indeed  in  certain  cases 
anything  more  than  gastric  discomfort.  In  Fvfe’s  cases7  sausages  were 


1  Analyst,  November  1926. 

2  Ibid.,  1926,  50,  3. 

3  Lancet,  1923,  2,  531. 

\  ^a8chi»  K-  Indian  Med.  Gazette  (1941),  76  •  720 

Prov.  Jour.,  June  28th,  1848,  p.  347. 

6  Med.  Gaz.,  vol.  39,  p.  116. 

7  Fyfo,  G.  M.,  Lancet  (1943),  2  ;  614,  November  13th. 
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contaminated  with  arsenic  to  the  extent  of  approximately  10  grains 
ol  white  arsenic  per  sausage  and  though  150  people  were' affected  in 
varying  degrees  only  two  died. 

Although  arsenite  of  copper  is  insoluble  in  water,  it  is  sufficiently 
soluble  m  the  acid  fluids  of  the  stomach  to  be  absorbed  into  the  blood 
and  apparently  two  or  three  grains  must  be  accepted  as  a  fatal  dose! 


In  two  cases  in  1853,  a  small  quantity  of  a  confectionery  ornament,  coloured  with 
arsenite  of  copper,  proved  fatal  to  two  children.  The  symptoms  and  appearances 
were  those  of  poisoning  by  arsenious  acid.  The  quantity  taken  could  not  have 
een  a  ove  wo  01  three  grains,  the  children  picked  up  the  ornament  in  the 
street  and  shared  it  between  them.  The  poison  was  spread  over  a  layer  of  sugar. 


Orpiment  produces  symptoms  and  appearances  similar  to  those 
caused  by  arsenious  acid  ;  but  the  dose  required  to  destroy  life  varies 
according  to  the  proportion  of  arsenious  acid  with  which  it  happens  to 
be  mixed,  the  acid  being  more  toxic  than  the  orpiment. 

Duration.  Arsenic  is  an  irritant  to  the  stomach,  even  in  small 
quantities.  It  appears  to  have  a  specific  irritant  effect  which  occurs 
only  after  absorption  into  the  cells  ;  it  is  therefore  different  from  the 
corrosives  and  many  other  irritants.  It  has  also  definite  toxic  effects 
on  cellular  structures,  especially  on  the  cells  of  the  kidney  and  liver  and 
muscle  of  the  heart.  The  time  of  onset  of  symptoms  depends  on  the 
rate  of  absorption  of  the  arsenic,  which  depends  on  the  physical  state 
of  the  ingested  material  (solution,  fine  or  coarse  powder,  etc.)  as  well  as 
its  exact  chemical  nature,  and  on  the  nature  and  amount  of  food  in  the 
stomach.  Symptoms  in  acute  cases  usually  come  on  within  a  quarter 
to  half  an  hour  after  the  dose,  and  sometimes  even  earlier.  On  the  other 
hand,  in  an  instance  where  one  drachm  had  been  taken  on  an  empty 
stomach,  no  symptoms  appeared  for  two  hours.  In  a  case  reported  by 
Orfila,  the  symptoms  did  not  show  themselves  for  five  hours  ;  and  in 
another,  in  which  a  large  dose  was  taken,  the  symptoms  did  not  come  on 
for  seven  hours.  There  may  be  every  variety  between  these  extremes. 
In  one  case  their  appearance  was  postponed  for  ten  hours.  A  remarkable 
instance  occurred  in  which  the  poison  was  taken  by  a  young  female  at 
eleven  o’clock  in  the  morning,  and  no  well-marked  symptoms  occurred 
for  eight  hours  :  there  was  then  violent  vomiting.  After  death,  a  c}^st, 
formed  of  mucous  membrane  containing  arsenic,  was  found  in  the  stomach, 
the  poison  having  thus  become  sheathed  over.1  In  another  case,2  symp¬ 
toms  of  violent  irritation  did  not  show  themselves  until  twenty-three 
hours  after  the  poison  had  been  taken,  and  within  about  half  an  hour  of 
the  death  of  the  patient.  The  girl  was  sick  once  shortly  after  having 
taken  the  poison,  but  the  first  symptoms  were  those  of  narcotism.  She 
was  a  confirmed  opium-eater,  and  this  habit  may  have  had  some  influence 
in  delaying  the  operation  of  the  poison.  In  all  cases  in  which  arsenic 
enters  the  system  from  without,  as  by  its  application  to  the  skin,  or  to 
ulcerated  or  diseased  surfaces,  the  symptoms  are  delayed.  Laige  doses 
of  arsenic  commonly  prove  fatal  in  from  eighteen  hours  to  three  days. 
The  average  time  at  which  death  takes  place  is  twenty-four  hours  ;  but 
the  poison  may  destroy  life  within  a  much  shorter  period.  There  are 
many  authentic  cas3S  reported  in  which  death  has  occurred  in  from  three 

1  Flandin,  vol.  1,  p.  535. 

2  Med.  Times,  October  21st,  1848. 
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to  six  hours.  Taylor  met  with  a  case  of 

"hid  under  three^eare  “age  which  died  within  two  hours  from  the  effects 
of  arsenic  The  quantity  taken  could  not  be  determined.  As  a  general 
rule  children  die  much  more  rapidly  than  adults,  and  we  have  seen  a 
nuler  of  cases  in  which  death  occurred  within  four  hours.  In  some 
instances  death  does  not  occur  until  long  after  the  average  period.  1 
one  case  in  which  an  adult  swallowed  about  half  an  ounce,  death  did  not 
take  place  for  fifty  hours,  and  it  is  remarkable  that  there  was  an  entire 
absence  of  pain.2'  It  is  obvious  that  a  patient  who  recovers  from  the 
first  effects  of  this  poison  may  still  die  from  exhaustion  or  other  secon  ai  \ 
causes  many  days  or  weeks  after  having  taken  it,  even  although  the  whole 
of  the  poison  has  been  eliminated  from  the  body. 


Symptoms.  In  a  case  of  acute  arsenical  poisoning  by  the  mouth  the 
individual  usually  first  experiences  faintness,  depression,  nausea,  and 
sickness.  There  may  be  a  dry  or  burning  feeling  about  the  mouth 
followed  by  salivation.  An  intense  burning  pain  is  felt  in  the  region  of 
the  stomach,  increased  by  pressure.  The  pain  in  the  abdomen  becomes 
more  and  more  severe  ;  and  there  is  violent  vomiting  of  brown  turbid 
matter,  mixed  with  mucus,  and  sometimes  streaked  with  blood.  These 
symptoms  are  followed  by  purging,  which  is  more  or  less  violent,  and 
this  may  be  accompanied  by  severe  cramps  in  the  calves  of  the  legs  ; 
these  are,  however,  often  absent.  The  matters  discharged  from  the 
stomach  and  bowels  have  had  in  some  instances  a  yellowish  colour,  due, 
it  was  supposed,  to  a  partial  conversion  of  the  poison  into  sulphide,  but 
more  probably  due  to  an  admixture  of  bile.  The  vomited  matters  are  in 
some  cases  coloured  with  blood,  and  the  mixture  of  blood  with  bile  has 
often  given  to  them  a  green  or  brown  colour.  In  other  cases,  they  may 
consist  of  a  large  quantity  of  mucus  ejected  in  a  flaky  state  and  having 
a  milky-white  appearance,  as  if  from  admixture  with  the  poison.  The 
colour  of  the  vomited  matters  may  be  blue  or  black  when  coloured  arsenic 
has  been  taken,  or  the  admixture  of  bile  may  render  them  a  deep  green. 
The  vomiting  may  be  violent  and  incessant,  and  excited  by  any  liquid 
or  solid  taken  into  the  stomach  ;  in  many  cases,  however,  there  are 
remissions  during  which  the  patient  is  moderately  comfortable.  There  is 
tenesmus  (straining  at  stool),  and  the  discharges  by  the  bowels  are 
frequently  tinged  with  blood.  There  is  a  sense  of  constriction,  with  a 
feeling  of  burning  heat  in  the  throat,  commonly  accompanied  by  the 
most  intense  thirst.  The  pulse  is  small,  frequent,  and  irregular,  sometimes 
wholly  imperceptible.  This  is  almost  constant  and  is  probably  due  to 
the  direct  action  of  the  poison  on  the  heart  muscle.  The  skin  is  cold 
and  clammy  in  the  stage  of  collapse;  at  other  times  it  is  hot.  The 
respiration  is  painful  from  the  tender  state  of  the  stomach.  There  may 
be  redness  and  irritation  of  the  throat  and  conjunctivse.  The  patient 
lies  in  a  state  of  exhaustion  with  pinched  and  sunken  face,  due  to  the 
excessive  loss  of  body  fluids.  There  is  great  restlessness,  but  before  death 
stupor  may  supervene,  with  paralysis,  tetanic  convulsions,  or  spasms  in 
the  muscles  of  the  extremities.  Although  pain  is  in  general  among  the 
early  and  well-marked  symptoms,  arsenic  appears  in  some  cases  to  destroy 


2  ?rUAS^°Sp'  ^epA’  185,°.’P-  183  5  see  also  “Ann.  d’Hyg.,”  1837,  1,  330. 
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sensibility  Thus  it  has  been  observed  that,  even  when  the  stomach 
has  been  found  intensely  inflamed  after  death,  the  patient  had  not 
complained  of  pain  during  the  time  which  he  survived 

rJ*  18  not’however,  in  every  case  that  all  these  symptoms  are  observed 
Cramps  in  the  calves  may  be  absent  ;  and  there  may  be  no  vomiting  £ 
1  nging.  In  one  case,  where  a  woman  died  in  three  hours  after  taking 
arsenic  m  a  pudding  served  at  dinner,  there  was  no  vomiting  or  purging 
In  two  hours  she  was  in  a  state  of  complete  collapse,  and  at  the  time  it 
was  noticed  that  the  conjunctive  were  red.*  Vomiting  and  purging  are 
nevertheless  seldom  both  absent.  The  condition  of  the  urine  has  been 
stressed  ;  but  as  it  has  been  found  normal,  retained,  suppressed,  or  abun¬ 
dant,  no  clinical  importance  can  be  attached  to  the  increase  or  diminution 
of  this  secretion.  The  condition  of  the  urine  was  much  discussed  in 
R.  v.  May  brick. 2 


In  October  1891 ,  a  gamekeeper  drank  an  unknown  quantity  of  wine,  accidentally 
contaminated  with  from  five  to  six  grains  of  arsenious  acid  per  fluid  ounce  ;  and 
subsequently  four  other  members  of  the  family  partook  of  the  wine,  in  quantities 
varying  from  a  mere  taste  in  the  case  of  a  young  child  to  half  a  tumblerful  or  more 
in  the  cases  of  the  adults. 

The  man  suffered  from  severe  abdominal  pains,  persistent  vomiting,  and 
diarrhoea,  and  cramps  in  the  calves  of  the  legs,  the  feet  and  the  hands.  He  died  in 
two  days.  The  child  suffered  somewhat  from  the  effects  of  the  irritant.  The  other 
three  adults  (young  women),  in  about  ten  minutes,  all  had  a  burning  sensation  in  the 
throat  and  gullet,  vomiting,  diarrhoea,  abdominal  pains,  but  no  cramp  in  the  limbs. 
On  post-mortem  examination  of  the  deceased  man,  the  signs  of  acute  gastro -enteritis 
were  visible,  but  none  of  the  petechial  ecchymosis  of  the  mucous  membrane  of  the 
stomach,  which  has  by  some  observers  been  regarded  as  characteristic  of  arsenical 
gastro-enteritis. 

Chronic  Poisoning.  In  the  majority  of  accidental  cases,  and  in  many 
homicidal  cases,  the  symptoms  are  not  of  this  severe  and  definitely 
gastro-intestinal  character.  In  these  cases,  which  may  be  termed  chronic 
to  distinguish  them,  the  symptoms  may  be  put  into  four  groups  : — 

(1)  Gastro-intestinal  symptoms  of  modified  severity. 

(2)  Catarrhal  symptoms  about  the  eyes,  nose  and  mouth. 

(3)  Cutaneous  rashes,  with  discolorations. 

(4)  Symptoms  of  peripheral  neuritis. 

Should  the  person  recover  from  the  first  effects,  and  the  case  be 
protracted,  or  should  the  dose  have  been  small  and  administered  at 
intervals,  there  will  be  a  general  feeling  of  malaise  and  want  of  energy, 
associated  with  loss  of  appetite  and  attacks  of  vomiting  and  diarrhoea. 
Inflammation  of  the  conjunctive,  with  suffusion  of  the  eyes,  and  intoler¬ 
ance  of  light  occur,  conditions  which  are,  however,  often  present  among 
the  early  symptoms  above  described.  Catarrh  ol  other  mucous  surfaces, 
nose,  pharynx,  larynx,  trachea,  etc.,  is  common.  There  is  also  irritation 
of  the  skin,  accompanied  by  a  vesicular  eruption,  which  has  been  called 
eczima  arsenicale.  Sometimes  this  has  assumed  the  form  of  nettlerash 
or  of  the  eruption  attending  scarlet  fever,  for  which  disease  arsenical 
poisoning  has  been  mistaken.  There  may  be  a  patchy  brown  discoloration 
of  the  skin,  scaling,  thickening,  or  keratosis  of  the  palms  and  soles. 
Symptoms  referable  to  the  central  nervous  system  are  characteristic  of 

1  Med.  Times,  1851,  2,  p.  229. 

2  Liverpool  Sum.  Ass.,  iSS9. 
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chronic  arsenical  poisoning.  Tingling 

feet  and  tenderness  of  the  m^es  ate ‘tho  extensors  of 

followed  by  paresis  01  paralys . .  j  •  ,.  ,  cajf  anj  forearms, 

the  feet  then  the  hand  and  later  the  muscles  of  the  call  ana  10 
Wr  Thomas  Stevenson  noted  a  case  of  arsenical  poisoning  in  which 
rewateTthree^quarter  grain  .loses  of  white  arsenic  given  with  ho.mc.dal 
nten  were  followed  by  general  paralysis  beginning  in  the  lower  extrem.- 
ties.  and  gradually  creeping  upwards  ti  l 

resniratorv  muscles  were  affected.  4 he  }<  r  in 

ment  Exfoliation  of  the  cuticle  and  skin  of  the  tongue,  herpes,  and  falling 
off  of  the  hair,  have  likewise  been  witnessed.  Salivation  has  been  observ 
to  follow,  especially  when  small  doses  of  the  poison  have  been  given  for 
a  length  of  time.  Strangury,  albuminuria  and  jaundice  have  also  beei 
noticed  among  the  secondary  symptoms  from  the  toxic  action  on 
kidneys  and  liver.  Fatty  degeneration  of  the  heart  and  vessels  may 

At  H\Are3  in  1837  an  alarming  outbreak  of  arsenical  poisoning 
occurred,  the  poison  having  been  accidentally  introduced  into  wine, 
which  was  drunk  by  many  persons  for  a  considerable  time.  The  symptoms 
at  the  outset  were  those  of  dyspepsia,  with  nausea,  vomiting,  and  purging  ; 
butnausea  and  vomiting  were  not  invariable.  The  gastro-intestinal  symp¬ 
toms  generally  disappeared  in  a  few  days.  There  was  dryness  of  the 
mouth,  loss  of  appetite,  a  sense  of  constriction  at  the  pit  of  the  stomach, 
and  wasting.  Bronchial  irritation  was  marked,  with  scanty  secretion  of 
mucus.  There  were  pains  in  the  limbs  and  oedema  of  the  joints.  The 
patellar  reflexes  were  weakened  or  abolished.  Wandering  pains  were  felt 
in  various  regions,  and  headache,  and  the  sense  of  touch  was  diminished. 
A  garlicky  taste  was  perceived  in  the  mouth,  but  the  sense  of  taste  was 
not  diminished.  The  vision  was  disturbed,  and  the  conjunctiva  of  tho 
eye  was  inflamed.  There  were  scaly  eruptions  on  both  surfaces  of  tho 
hands  and  feet.  Of  sixty-three  reported  cases,  thirty  were  slight,  eighteen 
serious,  and  fifteen  fatal. 

In  any  one  group  of  these  accidental  cases  the  symptoms  produced 
are  of  a  more  or  less  uniform  character,  showing  their  origin  from  a 
common  cause.  In  the  cases  derived  from  wall-papers  they  were  as 
follows  : — dryness  and  irritation  of  the  throat,  dry  cough,  irritation  of  the 
mucous  membrane  of  the  e3.es  and  nostrils,  languor,  headache,  loss  of 
appetite,  nausea,  colicky  pains,  numbness,  cramp,  irritability  of  the 
bowels  attended  with  mucous  discharges,  great  prostration  of  strength, 
sleeplessness,  a  feverish  condition,  and  wasting  of  the  body.  These 
symptoms  may  not  all  have  presented  themselves  in  any  one  case.  The 
connection  of  the  symptoms  with  this  cause  appears  to  have  been  in 
some  instances  clearly  established  by  the  fact  that  after  the  removal  of 


f  *°  Paralysis  °ne  may  get  ataxia,  which  may  be  associated  with 

other  tabetic  symptoms— for  example,  absence  of  knee-jerks,  Romberg’s  sign, 
lgitmng  pains,  anaesthesia,  and  ocular  disorders  (diplopia,  amaurosis,  absence  of 
pupillary  reflex).  This  ataxic  form  is  due  to  a  polyneuritis,  and  not  a  myelitis. 

1  Med.  Times  ami  Gaz.,  1871,  1.  p.  07, 

2  Rif.  Med.,  Juno  3rd,  1900  ( B.M.J .,  Epitome,  July  18th,  1903). 
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of  the  acute  gastroenteritis  of  arsenical  poisoning.  In  alcoholic  dyspepsia  chronic 
gastritis  with  morning  catarrh  and  pyrosis  are  the  common  type?  In  arsenicism 
>  on  get  insomnia,  in  alcoholism  terrifying  dreams.  The  sensory  disturbances  in 
??  r  pa.raly81S  are  |lsually  less  severe  than  in  arsenical  poisoning.  Desquamation 
s  1  eculiar  to  arsenical  poisoning,  whilst  psychical  disorders  prevail  in  alcoholism. 

P°lsonuJg  the  motor  disorders,  the  atrophy  and  deformities  chiefly 
c  ect  the  fingers  and  toes  ;  in  alcoholic  poisoning  the  forearm  and  calf  are  more 
pi  minently  affected,  and  it  is  the  wrist  and  ankle  articulations  rather  than  the 
p  lalangeal  which  share  in  the  deformity.  The  author  then  relates  three  cases  of 
arsenical  paralysis  occurring  in  the  same  family  (mother  and  two  sons),  and  present- 
mg  identical  symptoms,  due  to  eating  flour  made  from  lathyrus  beans  (vetch)  into 
which  arsenic  had  been  put.  In  each  case  it  was  the  lower  extremities  that  were 
paralysed.  Sensor}'  disturbances  (itching,  numbness)  were  present  in  the  palms 
of  the  hands  and  soles  of  the  feet.  Some  static  ataxia  was  present.  The  tendon 
lellexes  were  abolished.  Sensation  normal.  There  wras  considerable  wasting  of 
the  forearm  and  leg.” 


Treatment.  In  acute  cases  the  stomach  must  be  washed  out  frequently 
wit  h  warm  water  by  means  of  the  stomach  tube  and  freshly  precipitated 
ferric  oxide  administered.  This  can  be  prepared  by  adding  ammonia 
water,  or  a  solution  of  potassium  carbonate,  to  the  tincture  of  iron  per- 
chloride  ;  the  precipitate  is  strained  off  and  administered  suspended  in 
water.  Calcined  magnesia  or  charcoal  may  be  substituted  if  ferric  oxide 
cannot  be  obtained.  Demulcents  and  subsequently  morphine  should  be 
given.  For  thirst,  ice  may  be  given  to  suck.  External  warmth  will  be 
required.  Careful  attention  must  be  directed  to  the  circulatory  system 
and  the  heart  suitably  supported.  Intravenous  injections  of  warm  saline 
with  5  per  cent,  glucose  should  be  used  to  combat  shock,  and  the  addition 
of  alkali  is  of  use  in  the  majority  of  cases. 

Treatment  by  Sodium  Thiosulphate.  Revaut1  first  suggested  the  use 
of  this  salt  for  the  treatment  of  poisoning  by  metals.  The  subject  was 
further  investigated  by  Dennie  and  McBride,2  by  Semon3  and  many 
others. 

It  is  used  intravenously  in  doses  of  0-3-0 -6  grm.  in  10  per  cent, 
solution  daily  until  improvement  occurs.  In  the  dermatitis  produced  by 
organic  arsenic  preparations,  there  is  now  a  considerable  volume  of 
evidence  to  show  that  it  has  a  favourable  influence.  It  has  also  been 
alleged  to  give  good  results  in  poisoning  by  the  ordinary  arsenical  salts 
and  by  preparations  of  mercury,  lead  and  bismuth  ;  but  the  evidence 
for  the  latter  is  by  no  means  so  good.  Although  Groehl  and  Meyers4 
state  that  it  hastens  the  excretion  of  metals,  oral  administration  of  the 
salt  has  no  apparent  value. 


Treatment  by  Sulphydryl  Compounds. 

An  important  advance  was  made  when  the  theory  was  evolved  that 
the  point  of  attack  selected  by  arsenic  after  absorption,  and  conversion 
into  the  tri valent  form  if  necessary,  was  the  sulphydryl  (SH)  compounds 


1  Presse  Medicate,  January  28tli,  1923. 

2  Arch.  Derm,  and  Syph.,  January  1923;  Jour.  Amer.  Med. 
1924. 

2  April  12th,  1924. 

'*  Therap.  Oaz.,  October  15th,  11X24. 


Assoc.,  December  27th, 
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Of  the  tissue  cells — which  acted,  in  fact,  as  arseno -receptors.  That  some 
such  explanation  was  feasible,  or  even  probable,  was  favoured  by  the 
previously  observed  fact  that  arsenic  after  absorption  could  be  recoverec 
in  very  considerable  concentration  from  epidermal  (keratin)  tissues  know n 
to  be  rich  in  sulphur  (in  the  sulphydryl  form). 

A  logical  development  was  the  attempt  to  use  a  suitable  SH  compound 
in  the  prevention  or  treatment  of  arsenical  intoxication.  Glutathione 
(a  monothiol)  was  chiefly  used  by  Voegtlin  and  others1— and  it  was 
found  that  injections  of  glutathione  did  have  an  inhibiting  effect  so  tar 
as  the  poisonous  results  of  arsenic  were  concerned.  (The  sulphur  in 
such  compounds  bears  no  relationship  to  the  sulphur  in  thiosulphate, 
and  Voegtlin’s  work  gives  no  experimental  support  for  the  use  of  the 
latter  substance.)  But  the  glutathione  had  to  be  administered  very  soon 
(within  minutes)  after  the  arsenic,  and  it  had  to  be  given  in  large 
quantities.  Even  then  the  protection  afforded  was  incomplete,  and 
was  not  effective  against  all  arsenical  compounds.  Nevertheless,  the 
work  represented  a  great  step  forward  in  the  understanding  of  the  effects 
of  arsenic  and  in  an  approach  to  a  rational  treatment  of  arsenical  intoxica¬ 
tion  by  a  real  physiological  antidote. 

About  1936,  Peters  and  others  were  investigating  the  action  of  certain 


non-arsenical  vesicants,  which  were  found  to  have  a  selective  action  on 
the  carbohjxlrate  (pyruvate)  enzyme  system  in  brain  tissue.  During 
their  investigations,  they  found  that  sodium  arsenite — a  non- vesicant — 
had  a  similar  effect.  With  the  advent  of  war,  they  were  called  upon  to 
devise,  if  possible,  an  antidote  to  Lewisite,  which  is  an  arsenical  poison 
having  both  vesicant  and  general  effects.  An  early  step  was  therefore 
to  test  the  sensitivity  of  the  pyruvate  oxidaze  system  to  arsenicals,  a 
test  which  showed  (a)  that  the  pyruvate  oxidaze  system  wras  specially 
sensitive  to  arsenicals  ;  and  (b)  that  the  attack  was  primarily  upon  an 
SH-containing  protein  component  of  the  system.  This  was  consistent 
with  the  previously  held  theory,  but  represented  a  distinct  advance  in 
that  it  defined  more  precisely  the  mode  of  action  of  arsenic  as  a  poison. 
Arsenic  is  enzyme  selective.  It  is  not  a  protein  precipitant.  It  acts  as 
a  poison  by  virtue  of  its  effect  on  the  function  of  the  living  cell,  not  on 
its  structure. 


Further  work  showed  that  monothiol  compounds  such  as  glutathione 
were  not,  in  general,  really  effective  in  protecting  the  tissues  against  the 
action  of  Lewisite  or  arsenite.  Indeed  they  might  themselves  have  pro¬ 
nounced  toxic  effects.  But  in  studying  the  manner  in  which  the  arsenic 
combined  with  the  pyruvate  oxidaze  system,  it  was  noted  that  most  of 
the  arsenic  was  combined  in  the  proportions  of  lAs  :  2  SH,  probably 
with  2  SH  gioups  close  together  on  the  same  molecule  to  form  a  ring 
compound.  It  seemed  probable,  therefore,  that  greater  protection 
might  be  given  by  a  dithiol  compound,  capable  of  forming  a  stable  ring 
compound  with  arsenic,  rather  than  by  the  open  chain,  monothiol  com¬ 
pounds  previously  investigated. 

Various  dithiol  compounds  were  tried,  and  success  was  achieved  with 
the  compound  which  is  now  known  as  B.A.L.  whose  chemical  composition 

found  Jot  y  ,  ,e  Tle  :  3  MercaPt°propanol.  This  substance  was 
found  to  be  capable  of  preventing  the  action  of  Lewisite  ;  of  preventing 

1  Jour.  Pharmacol,  and  Exp.  Therap.,  May  1925. 
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the  serious  effects  of  Lewisite  even  after  a  delay  of  an  hour  or  more  ; 
and.  most  significant  of  all,  of  effecting  a  very  substantial  reversal  of  the 
effects  of  Lewisite  when  these  had  become  established.  B.A.L.  is 
apparently  able  to  withdraw  the  arsenic  from  its  un:on  with  the  SH 
radicles  in  the  tissue  enzyme.  These  effects  are  seen  not  only  in  regard 
to  the  vesicant  effects  of  Lewisite,  but  also  in  respect  of  its  general  effects, 
and  of  the  general  effects  of  arsenite  poisoning.  In  all  cases,  the 
administration  of  B.A.L.  is  rapidly  followed  by  a  great  increase  in  the 
excretion  of  arsenic  in  the  urine. 

B.A.L.  was  first  prepared  as  a  penetrating  ointment,  in  which  form 
it  could  be  used  both  prophylactically  and  therapeutically.  This  form 
has  now  been  superseded  by  a  solution  of  B.A.L.  in  10  per  cent,  benzyl 
benzoate  in  peanut  (arachis)  oil.  The  B.A.L.  content  of  the  solution  is 
either  5  per  cent,  or  10  per  cent.  The  therapeutic  use  of  such  B.A.L. 
solutions  has  so  far  been  chiefly  in  cases  of  arsenical  dermatitis  or  other 
complications  of  arseno-therapy  or  conditions  due  to  industrial  contact 
with  arsenical  dusts.  The  experimental  work,  however,  favours  a  belief 
that  B.A.L.  must  now  be  recognised  as  a  form  of  treatment  which  holds 
out  every  prospect  of  success  in  poisoning  with  even  large  doses  of 
inorgan’c  arsenic  by  mouth.  Impressive  clinical  results  have  already 
been  reported  in  the  treatment  with  B.A.L.  of  cases  of  arsenical  dermatitis, 
encephalitis,  blood  dyscrasias  “  arsenical  fever  ”,  and  accidental  massive 
overdosage  with  organic  arsenicals.  The  results  in  cases  of  post-arsenical 
jaundice  are  more  doubtful,  though  some  cases  have  responded  well. 
This  latter  finding  is  in  keeping  with  the  doubts  which  have  been  expressed 
as  to  the  actual  role  of  arsenic  in  the  production  of  jaundice. 

The  suggested  dosage  for  a  severe  case  of  arsenical  poisoning  is 
3  mgm/kilo  of  body  weight  given  by  intramuscular  injection  every  foui 
hours  for  the  first  two  days,  and  twice  daily  thereafter  for  ten  days  oi 
until  recovery  is  complete.  For  milder  cases,  the  dose  maj  be  smallei, 
e.g.  2-5  mgm/kilo,  and  the  frequency  of  the  injections  need  not  be  so  great. 
From  the  recorded  experience  of  the  use  of  B.A.L.  in  mercurial  poisoning 
it  appears  reasonable  to  think  that  in  cases  of  acute  poisoning  by  ingested 
inorganic  arsenic  in  considerable  quantity,  still  more  intensive  t  ieiap\ 
may  be  advisable.  (See  section  on  mercury  poisoning,  p.  366.)  High 
dosages  of  B.A.L.  may  cause  toxic  symptoms,  some  of  which  may  resemble 
the  effects  of  the  arsenic  itself,  e.g.  nausea,  vomiting,  lacrymation,  tingling 
of  the  extremities,  etc.  But  when  one  considers  the  desperate  plight  of 
victims  of  acute  arsenic  poisoning,  desperate  measures  are  justitiab  e. 

As  previously  indicated,  B.A.L.  has  also  been  used  in  the  treatment 
of  poisoning  by  other  metals,  notably  mercury  and  gold.  The  effects  ot 
such  treatment  indicate  that  the  “  dithiol  theory  ”  of  action  apphesao 
to  these  two  metals,  and  possibly  to  others,  eg.  copper  and  zinc.  Ihere 
is  no  doubt  therefore,  that  in  B.A.L.  we  now  have  a  powerful  thera^ut  c 
agent  for  use  in  cases  of  poisoning  by  arsenic,  inorganic  or  orgamc  acu 
or  chronic  •  and  by  mercury,  and  gold,  and  possibly  other  metals  as  well. 
It  is  important  that  B.A.L.  therapy  should  be  adequate  as  regards  d  J- 
nnrl  that  ;t.  should  be  started  as  earlv  as  possible,  the  gieatei  tne  aei  y 
h^tnstituting1  treatment,  the  less  will  'a^the  preventive  ac  ion,  and  the 
lesser  the  extent  of  the  reversal  which  B.A.L.  can  accompi 

arsenic  or  other  metal  inactivates  the  tissue  enzymes  for  a  suffi 

long  period,  then  the  damage  done  to  the  cells  will  be  irreversible, 
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for  the  other  general  measures  which  are  recognised  as  being  of  value  in 
cases  of  poisoning  in  general,  and  the  metallic  poisonings  in  particu  ar. 
But  the  addition  of  B.A.L.  to  the  therapeutic  armamentarium  has 
improved  the  prospects  of  success  with  which  such  cases  can  now  be 
treated.1  2 

Post-mortem  Appearances.  The  striking  changes  produced  by 
arsenic  are  generally  confined  in  the  acute  cases  to  the  stomach  and 
bowels.  They  are  commonly  well  marked  in  proportion  to  the  largeness 
of  the  dose,  and  the  length  of  time  which  the  person  has  survived  after 
taking  the  poison.  Our  attention  must  be  first  directed  to  the  stomach. 
Arsenic  seems  to  have  a  specific  effect  on  this  organ,  and  the  mucous 
membranes  generally  :  for,  however  the  poison  may  have  entered  into  the 
system,  whether  through  a  wounded,  diseased,  or  ulcerated  surface,  or 
by  the  act  of  swallowing,  the  stomach  has  been  found  inflamed.  The 
mucous  membrane  of  the  stomach,  which  is  often  covered  with  a  layer  of 
mucus,  mixed  with  blood  or  bile,  and  with  a  thick,  white,  pasty-looking 
substance  containing  arsenic,  is  commonly  found  red  and  inflamed  in 
dotted  or  striated  patches  ;  the  colour,  which  is  of  a  dull  or  brownish 
red,  becomes  brighter  on  exposure  to  the  air  :  at  other  times  it  is  a  deep 
crimson  hue,  interspersed  with  black-looking  lines  or  patches  of  altered 
blood.  The  redness  is  usually  marked  most  strongly  at  the  greater  end, 
but  may  be  found  spread  over  the  whole  mucous  surface,  giving  to  it  the 
appearance  of  red  velvet  ;  in  other  cases  it  will  be  chiefly  seen  on  the 
prominences  or  folds  of  the  membrane.  Often  there  is  punctate  eccliy- 
mosis,  though  this  is  not  invariable.  The  mucous  coat  may  be  thickened 
and  of  a  gelatinous  consistency,  without  any  marked  inflammatory 
redness. 

The  stomach  has  been  found  highly  inflamed  in  a  case  which  proved 
fatal  in  two  hours.  Thus  it  would  appear  that  inflammation  of  the 
mucous  membrane  may  be  well  marked  within  a  very  short  period. 


2  Biochem.  J.  1!)47,  41,  63. 


:  Nature,  1945,  156,  G16. 


ll* 


420 


POISONING  BY  ARSENIC 


This  case  shows  not  only  that  there  may  be  extensive  morbid  changes 
in  the  body  within  a  short  period  after  the  taking  of  the  poison,  but 
that,  with  an  unusually  large  dose,  the  symptoms  of  vomiting,  purging, 
and  pain  may  be  slight  and  bear  no  proportion  to  the  quantity  of  poison 
taken.  Blood  of  a  dark  colour  may  be  effused  in  various  parts  within  the 
folds,  or  beneath  the  lining  membrane.  A  raised  circular  or  oval  patch 
of  false  membrane  with  an  intensely  red  border,  and  with  arsenic  upon 
its  surface,  may  sometimes  be  seen  upon  the  inner  coat. 

The  stomach  often  contains  a  mucous  liquid  of  a  dark  colour  tinged 
with  blood.  The  coats  are  sometimes  thickened  in  patches,  being  raised 
up  into  a  sort  of  fungus-like  tumour,  with  arsenic  embedded  in  them  :  at 
other  times  they  have  been  found  thinned.  The  mucous  membrane  may 
be  found  ulcerated,  and  still  more  rarely  gangrenous.  Ulceration  of  the 
mucous  membrane,  as  the  result  of  the  action  of  arsenic,  has  been  found 
as  early  as  ten  hours  after  the  poison  had  been  taken.  Perforation  of 
the  coats  is  so  uncommon  a  result  of  arsenical  poisoning,  that  there  are 
but  few  instances  on  record.  Murray  Thompson  met  with  a  case  in  which 
there  was  on  the  mucous  coat  of  the  stomach  a  black  hardened  patch  the 
size  of  the  palm  of  the  hand. 

Arsenic  may  be  seen  deposited  as  the  yellow  sulphide  under  the 
peritoneal  coat  of  the  stomach,  especially  in  cases  where  putrefaction  has 
commenced.  White  arsenic  may  be  so  completely  converted  into  the 
sulphide  that  in  certain  cases  the  Reinsch  test  cannot  be  used. 

In  a  few  instances  the  mouth,  throat,  and  gullet  have  been  found 
inflamed,  but  in  general  there  are  no  changes  in  these  parts  to  attract 
particular  attention.  The  mucous  membrane  of  the  small  intestines  may 
be  inflamed  throughout,  but  commonly  the  inflammatory  redness  is  con¬ 
fined  to  the  upper  part  or  to  the  duodenum,  especially  to  that  portion 
which  joins  the  stomach.  Of  the  large  intestines,  the  rectum  appears  to 
be  the  most  prone  to  inflammation. 

It  is  worthy  of  observation  in  relation  to  the  known  antiseptic  pro¬ 
perties  of  arsenic,  that  the  parts  especially  affected  by  the  poison  (the 
stomach  and  bowels)  occasionally  retain  the  well-marked  characters  of 
irritant  poisoning  for  a  long  time  after  death.  Absorbed  arsenic  does 
not,  however,  appear  to  prevent  markedly  the  decomposition  of  the  soft 
organs  in  which  it  is  deposited. 

So  loner  as  the  case  is  acute  the  exact  method  of  entrance,  or  rathei 
portal  of  the  poison  seems  to  have  very  little  influence  in  preventing  the 
stomach  from  being  attacked.  Thus  in  some  cases  in  which  baby  s 
powder  contaminated  with  arsenic  was  applied  to  the  skin,  arsenic  was 
found  in  the  stomach  and  contents,  and  its  presence  there  might  have 
led  to  an  erroneous  inference  of  its  having  been  criminally  administered 
bv  the  mouth.  It  was,  however,  present  merely  in  traces,  and  obvious  v 
the  result  of  elimination.  The  nature  and  mode  of  occurrence  of  the 
svniDtoms  were  also  opposed  to  any  other  presumption.  That  absoibed 
arsenic  may  be  thus  transferred  from  the  blood  to  the  stomach  and 
"nes  has  been  distinctly  proved  by  the  experiments  of  Pavy  and 

^Another  female  infant  died  fourteen  days  after  birth  In  this  case 
a  similar  Violet-powder  had  been  used.  Within  a  short  time  of  the 

1  Guy’s  Hosp.  Rep.,  I860,  p.  307. 
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application  the  skin  became  red,  and  vomiting  and  purging  set  in,  and 
continued  till  death.  On  section  the  abdominal  parietes  showed  much 
inflammatory  action  ;  they  were  thickened  and  adherent  to  the  v  iscera 
The  rectum  was  highly  inflamed  ;  the  kidneys  and  spleen  were  much 
congested  ;  and  the  liver  was  very  slightly  congested.  Upwards  of  three 
grains  of  arsenic  were  extracted  from  the  viscera. 

Of  course,  if  some  of  the  coloured  arsenical  compounds  have  been 
administered,’  it  is  possible  that  there  may  be  coloured  particles  visible 
in  the  alimentary  canal. 

Small  haemorrhages  are  frequently  found  in  the  wall  of  the  ventricles 
of  the  heart  under  the  endocardium  and  capillary  haemorrhages  may  be 
present  elsewhere.  Changes  in  the  kidneys  and  liver,  as  the  result  of 
absorption  of  arsenic,  are  not  visible  to  the  naked  eye,  but  microscopic 
examination  shows  evidence  of  cloudy  swelling  and  fatty  degeneration. 
These  changes  are  also  observed  in  the  heart  muscle  and  in  the  mucous 
membrane  of  the  stomach.  The  post-mortem  findings  may  be  summed  up 
as  follows  : — The  alimentary  organs  and  heart  show  characteristic 
changes,  and  if  these  be  absent  then  the  effects  of  arsenic  can  only  be 
proved  by  analysis,  and  not  even  by  that  alone  in  all  cases  without  the 
clinical  symptoms,  for  arsenic  is  rapidly  eliminated  and  may  not  be  found 
even  when  we  are  sure  death  was  due  to  it. 


Distribution  in  and  Elimination  of  Arsenic  from  the  Body.  Arsenic 
after  absorption  from  the  intestinal  canal  passes  to  the  liver,  where  a 
sensible  proportion  is  stored.  From  the  liver  it  passes  to  the  whole  of 
the  body  by  the  blood-stream  and  is  excreted  in  great  part  by  the  kidneys, 
but  to  a  certain  extent  by  the  alimentary  canal. 

After  a  single  dose  arsenic  is  found  in  the  urine  within  half  an  hour, 
and  continues  to  be  excreted  for  about  ten  to  fourteen  days.  In  acute 
arsenic  poisoning  it  is  most  exceptional  to  find  the  metal  in  the  urine 
for  a  longer  period.  After  repeated  doses  of  arsenobenzol  it  may  be 
found  for  much  longer  periods. 

The  elimination  of  arsenic  by  means  of  the  intestinal  canal  takes 
place  for  a  similar  period. 


Ingested  arsenic  after  absorption  is  found  in  greatest  quantity  in 
the  liver.  The  kidneys  contain  proportionately  less,  and  the  other  organs 
are  likely  to  contain  traces  according  to  their  blood-content. 

Van  der  Rieb,  Copeman  and  Kamerman,1  report  the  following  figures 
from  six  of  their  cases. 


Arsenic  (As203)  in  mg.  per  100  g. 
Liver.  Kidneys.  Stomach. 

0-9  0-6  0-4 

4-8  21  300 

60  1-8  12 

ISO  13  1  225  0 

1-3  0-8  0-2 

3-3  1-5  M 


Arsenic  (As203)  in  mg.  per  total  organ 

.Liver. 

Kidneys. 

Stomach. 

300 

2-6 

3-9 

77-0 

6-5 

1430 

65  0 

71 

4-5 

120-0 

17-5 

227  0 

13  7 

1-3 

0-7 

27-3 

3-2 

3-2 

anflUMn  P°mt  °Ut  that  Vi®  rati°  between  the  concentrations  in  the  liver 
rd  kidney  is  very  variable  (average  about  2)  as  is  the  ratio  between  the 

1  Chemistry  Series  No.  164.  Government  Chemical  Laboratory,  Johannesburg,  1941. 
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total  amounts  (average  about  10).  Nevertheless,  their  results  support 
the  statement  that  the  kidneys  contain  less  arsenic  per  100  g.  than  does 
the  liver. 

Arsenic,  especially  in  prolonged  administration,  is  likely  to  be  found 
in  the  hair,  epidermis,  nails,  and  bones.  A  series  of  experiments  carried 
out  by  one  of  the  editors  (S.S.)  has  shown  that  arsenic  is  readily  absorbed 
by  keratin  tissues  in  general  either  from  the  body  fluids  via  the  living 
cells  or  by  contamination  from  without.  The  concentration  in  hair  and 
nails  thus  contaminated  is  likely  to  be  much  greater  than  the  concentra¬ 
tion  of  arsenic  in  the  contaminating  fluid. 

The  distribution  of  arsenic  in  the  viscera  and  keratin  tissues  and  the 
relationship  between  this  amount  and  the  amounts  found  in  the  alimentary 
canal  offer  a  means  of  ascertaining  the  probable  time  or  times  of  adminis¬ 
tration,  although  no  precise  opinion  can  be  given  in  the  majority  of  cases. 
Hair  grows  at  the  rate  of  about  half  an  inch  per  month,  and  an  examination 
of  successive  small  lengths  of  hair  from  the  root  upwards  may  give  some 
indication  of  the  length  of  time  that  has  elapsed  since  arsenic  was  given 
to  the  individual. 

Willcox1  gives  the  distribution  of  arsenic  in  the  organs  of  the  victims 
in  certain  cases  tried  in  the  English  courts,  which  are  most  informative 
in  this  respect. 

Maybriclc  Case 


Grains. 

Milligrams. 

Stomach 

•  •  .  .  • 

nil 

nil 

Intestines 

•  •  •  •  • 

l 

.  .  .  ii 

0 

Kidney 

•  • 

trace 

trace 

Liver  .  . 

0-3 

21 

Total  .  . 

..  43/100 

27 

Rex  v.  Bingham  {Re  Margaret  Bingham ,  deceased) 


Death  in  3  or  4  days  from  onset 


Stomach 
Liver  . . 
Kidneys 
Spleen  . . 


Grains, 
i  _ 

2  5H 


M 

i 

T:fO 

trace 


Rex  v.  Bingham  {Re  James  Bingham,  deceased) 


Stomach 

Onset,  August  12th,  191 1  (3  p.m.) 
Death,  August  15th,  1911  (evening) 

Grains. 

minute  traces 

.  •  •  •  •  • 

•  •  •  •  *  * 

1 

Liver  .  . 

•  •  •  •  •  #  *  * 

_L 

Kidneys 
Spleen  .  . 

1  Trans.  Med,.- Leg.  Soc.,  vol.  16,  p.  185. 

9  5 

1 
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distribution  of  arsenic  in  the  BODI 

Rex  V.  Bingham  (Re  William  Ilodgson  Bingham,  deceased) 

Onset,  January  22nd. 

Death,  January  24th  (early  morning). 

Duration,  ?  36  hours,  about. 
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Stomach 
Small  intestines 
Liver 
Kidneys 
n  . . 


Grains. 

_l_ 

1 5 

1 

45 


•'55 

1 

A  n<> 


Seddon 

Stomach 
Intestines 
Liver  .  . 

Kidneys 
Spleen 
Lungs 
Heart 
Brain 

Blood  (fluid  from  chest) 

Bone 
Nails  . . 

Skin  (0-18  mgrm.  per  100  grms.) 
Muscle 

Hair  (proximal,  3  mgrms.  per 


Case 


Grains. 

Milligrams 

0-11 

7-30 

0-63 

41-00 

0-17 

11-13 

0-03 

1  -91 

0-007 

0-44 

0-014 

0-94 

0-012 

0-80 

0-005 

0-33 

0-006 

0-38 

trace 

trace 

0  002  0  14 

1  03  67-20 

100  grms.)  — 


Total  .  . 


2-01  131-57 


Rex  v.  Greenwood  (Re  Mrs.  Greenicood,  deceased) 


Stomach 
Small  intestines 
Large  intestines 
Rectum 
Liver 
Spleen 
Kidneys 
Uterus.. 

Heart 

Lungs 

(Esophagus 

Brain 


Grains. 

Milligrams. 

0-009 

0-6 

0-067 

4-33 

0-008 

0-55 

0-006 

0-40 

0-131 

8-5 

0-006 

0-4 

0-019 

1-21 

0-012 

0-75 

0-004 

0-27 

0-012 

0-79 

0-003 

0-21 

0-001 

0-09 

Total 


0-28  18-07 
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Hex  v.  Armstrong  (He  Mrs.  Armstrong,  deceased) 


Stomach 


Stomach  contents 
Jejunum  and  contents 
Ileum  and  contents  . . 


Caecum,  ascending  colon,  and  contents 
Liver  .  . 


Spleen  . . 
Kidneys 
Left  lung 
Heart  .  . 


Fluid  from  pleural  cavities  .  . 
Portion  of  brain  (14  oz.) 

Bone  from  left  femur  (4  oz.) 

Skin  from  left  thigh  (3|  oz.) 
Muscle,  back  of  left  thigh  (3|  oz.) 
Hair  from  head  (3f  oz.) 
Finger-nails 


Toe-nails 


Milligrams. 


2-5 

2-0 

1-6 

91 

37-6 

1380 

10 

13-2 

0-5 

0-6 

0-9 

01 

001 

0-25 

0-21 

0-54 


0  06 
0  03 


Total 


208-2 


In  making  any  deduction  as  to  the  time  when  the  last  dose  of  the 
poison  was  taken,  the  greatest  care  must  be  exercised,  and  it  must  be 
remembered  that  arsenic  occasionally  remains  in  the  stomach  for  at 
least  twenty-four  hours,  even  though  vomiting  has  taken  place  and 
stomach  lavage  has  been  applied. 


In  the  case  of  Rex  v.  Hearne  (Bodmin  Assizes,  June  1931),  the  body 
of  Miss  Everarel,  the  sister  of  the  accused,  was  exhumed  five  months 
after  death,  and  arsenic  was  found  in  the  viscera  and  keratin  tissues  in 
the  following  amounts  : — 

Arsenic. 

Organ.  Parts  per  million. 


Stomach 
Small  intestine 
Large  intestine 
Liver  .  . 

Bone  .  . 
Muscle .  . 

Skin 
Nails  . . 


1- 3 
1 

5 

2 

0-7 

3 

2- 7 
40 


A  lock  of  hair  4J  inches  long  was  divided  into  three  portions  and 
separately  analysed  with  the  following  results  : — 

Scalp  end  . .  .  .  . .  . .  •  •  • .  23 

Middle  portion  .  .  .  .  .  .  .  .  •  •  L5 

Free  end  .  .  . .  . .  . .  • .  •  •  10 


The  analyst  was  of  opinion  that  this  distribution  indicated  that 
arsenic  had  been  given  to  the  deceased  at  least  seven  months  before  her 


distribution  of  arsenic  in  the  BOD I 
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death  and  that  towards  the  end  the  doses  had  been  increased  The 
distribution  in  the  viscera  and  keratin  tissues  tends  to  support  that 

°P1  The  soil  in  which  the  body  was  buried,  however,  was  found  to  contain 
arsenic,  and  the  defence  drew  attention  to  the  possibility  of  contamination 
of  the  body  by  water  percolating  through  the  soil  and  penetrating 
coffin  Certain  experiments  carried  out  by  one  of  us  (S  S.)  with  reference 
to  the  absorption  of  arsenic  by  the  keratin  tissues  indicated  that  nai  s 
and  hair,  and  particularly  the  former,  had  the  capacity  of  absorbing  large 
quantities  of  arsenic  from  relatively  weak  solutions.  The  excessive 
amount  of  arsenic  in  the  nails  and  hair  therefore  might  have  been  due 
to  contamination  from  without. 

The  other  victim  in  the  case,  Mrs.  Thomas,  was  taken  ill  on  October 
18th  with  symptoms  suggesting  that  a  toxic  dose  of  arsenic  was  adminis¬ 
tered  on  that  day.  Acute  symptoms  continued  for  several  days  and  on 
the  24th  tingling  of  the  feet  was  observed  and  on  the  29th  herpes  of  the 
lip  ;  on  the  30th  weakness  of  the  legs  was  observed  and  on  November 
3rd  the  condition  became  more  serious  ;  on  the  4th  she  died.  Seventeen 
days  elapsed  between  the  ingestion  of  the  poison  and  death. 

An  examination  of  the  viscera  showed  the  following  distribution 


Organ. 

Stomach 
Intestines 
Liver 
Kidneys 
Hair  . . 


6-7  ozs 
02  oz. 

49  ozs. 
16  ozs. 


Total  Quantity  Found. 

•0077  of  a  grain 
•069  „  „ 

•66 

•12  „  ,, 

7  parts  per  million. 


The  quantity  found  in  the  liver  after  the  length  of  time  which  was 
supposed  to  have  elapsed  appears  excessive  and  leads  to  the  suggestion 
that  poison  had  been  absorbed  at  some  period  between  the  onset  of  the 
symptoms  and  death. 

The  amount  present  in  the  hair,  7  parts  per  million,  has  a  certain 
interest,  but  unfortunately  the  whole  lock  of  hair  was  examined  in  one 
lot.  Since  it  is  only  possible  for  the  hair  adjoining  the  scalp  to  have 
been  impregnated  by  arsenic  from  the  hair  root,  an  examination  of  the 
whole  length  of  the  hair  gives  no  information  of  value.  Furthermore, 
it  was  ascertained  during  the  trial  that  the  hair  had  been  removed  after 
the  post-mo >  tern  examination  had  been  completed  and  therefore  the 
possibility  of  its  being  contaminated  with  blood  or  body  fluids  must  be 
borne  in  mind. 

The  excretion  of  arsenic  is  mainly  in  the  urine.  Experimental  intra¬ 
venous  injection  of  various  arsenicalsinto  rats,  by  Voegtlin  and  Thompson 
and  others,  >“  indicates  that,  while  the  excretion  rate  varies  from  indi- 
vidual  to  individual,  it  is  most  rapid  in  the  case  of  the  pentavalent 
compounds  and  slower  m  the  case  of  the  trivalent  arsenious  acid.  The 
toxicity  of  the  trivalent  preparations  is  greater  than  that  of  the  penta- 
va  ent,  and  it  would  appear  that  the  toxicity  of  arsenical*  is  in  a  sense 
determined  by  their  rate  of  excretion.  After  injection,  arsenical*  leave  the 
blood-stream  rapidly,  the  trivalent  forms  probably  becoming  fixed  in  the 

1  Thaap-  20 : 85  105’  1922-23- 
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t  issues,  while  the  pentavalent  forms  are  to  a  large  extent  excreted  before  be¬ 
coming  fixed.  Probably  the  pentavalent  forms  are  reduced  to  the  trivalent 
efoi e  they  exert  a  marked  toxic  effect,  and  the  trivalent  forms  must  be 
re-oxidised  to  the  pentavalent  before  excretion.  In  rats,  the  toxicity 
of  the  arsenite  is  about  seven  times  as  great  as  that  of  the  arsenate,  while 
the  excretion  rate  of  arsenate  is  two  and  a  half  times  higher  than  that 
of  the  arsenite.  The  percentage  of  the  dose  recovered  after  intravenous 
injection  of  various  arsenicals  is  given  as  follows  : — 


In  6  hours. 

In  18  hours. 

In  20  hours. 

In  24  hours. 
Urine  and 

Urine. 

Urine. 

Urine. 

Faeces. 

Faeces. 

Arsenious  Acid 

12-7 

•69 

13-4 

4-7 

19-8 

Arsphenamine 

6-05 

51 

11-2 

82-3 

93-5 

Neo-arsphenamine 

34-4 

19-7 

52 

33-3 

87-6 

Arsenic  Acid 

45-6 

5-3 

51 

2 

53 

Amino-phenyl  Arsenic  Acid 

86-3 

8-6 

93 

5-6 

97-97 

It  will  be  observed  that  the  excretion  of  arsenic  into  the  intestines  is 
negligible,  except  in  the  case  of  arsphenamine,  where  82  per  cent,  of  the 
injected  arsenic  was  excreted  by  the  bowel  within  24  hours,  and  to  a 
lesser  extent  in  the  case  of  neo-arsphenamine. 

Analysis.  General  Corsiderations.  Owing  to  the  fact  that  arsenic  is 
one  of  the  few  poisons  which  have  been  used  in  historical  cases  of  chronic 
poisoning,  a  halo  of  romance  and  mystery  has  been  associated  with  this 
substance  which  led  Taylor  to  record  everything  reported  on  known 
cases.  We  are  now  in  a  much  better  position  to  collate  and  explain  much 
that  was  to  Taylor  mysterious  and  almost  supernatural,  and  even  to 
reconcile  many  points  in  apparent  conflict  in  his  estimation. 

Thus  Taylor  thought  it  peculiar  that  a  person  might  die  of  arsenic 
and  yet  none  be  found  in  the  body.  We  now  know  that  arsenic  is  not  an 
accumulative  poison  ; 1  it  is  temporarily  deposited  in  the  organs  after 
absorption,  but  is  eliminated  by  the  urine  and  other  secretions  ,  and  in 
two  or  three  weeks,  if  the  person  survives,  the  whole  of  it  may  be  removed 
from  the  body,  with  the  exception  of  traces  in  the  hair,  nails  and  bones. 
In  1891  Sir  T.  Stevenson  found  it  in  the  urine  for  four  days  only  after 
the  taking  of  a  poisonous  dose  of  arsenic,  and  consequently  the  amount 
found  on  analysis  need  not  by  any  means  correspond  in  any  degree  with 

the  amount  which  was  administered. 

It  is  apparently  true  that  arsenic  is  not  a  natural  constituent  ot  t  ic 
bodv  at  birth.  Nevertheless  there  are  so  many  unsuspected  sources  of 
arsenic,  and  means  by  which  it  may  enter  the  body  in  minute  quantifies 
(and  analysis  can  detect  a  minute  fraction  of  a  gram),  that  caution  is 
necessary  in  swearing  in  a  given  case  that  arsenic  was  the  cause  of  death 
So  strongly  has  this  been  felt,  that  in  1904  a  man  was  set  free  in  Fianc.. 
who  had  been  condemned  some  years  previously  on  evidence  of  1 this i  so 
to  a  long  term  of  imprisonment.  The  case  is  thus  reported  in  the  Daily 
Telegraph,  February  29th,  1904  : — 

The  Judicial  Committee  of  Revision  of  Trials  has  allowed  the  chemist  lianvah 

ioiwer  intervals  it  would  not. 
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his  wife  by  having  poisoned  her  with  guilty  1^<piely  scientific,  and 

SSSS  7E&W  rouP„d  my  he,  body. 


per 
van  tier 


mg 


Bamford  1  in  Egypt,  regarded  a  concentration  of  up  to  0-5 
100  o-  tissue  (5  parts  per  million)  as  “  normal  ”  for  viscera,  ant 
Rieb  Copeman  and  Kamerman2  state  that  (in  South  Africa)  hair  norma  „ 

contains  about  that  amount.  .  ,,  .  . 

We  may  sum  this  aspect  of  the  matter  up  briefly  by  saving  that  to 

prove  death  from  arsenic  poisoning  some  symptoms  known  to  be  cause 
bv  arsenic  must  have  been  observed  before  death,  and  leading  up  to 
death,  and  there  must  be  unequivocal  proof  that  some  reasonable 
quantity,  i.e .,  at  least  a  grain  or  a  large  fraction  of  a  grain  of  the  metal, 
was  found  in  the  viscera,  or  good  evidence  of  such  a  lapse  of  time  after 
the  administration  of  the  last  dose  as  to  give  a  satisfactory  explanation 
of  its  possible  absence.  Finally,  it  must  be  remembered  that  a  person 
may  die  of  a  disease  for  which  arsenic  is  quite  legitimately  being  ad¬ 
ministered.  In  Taylor’s  time  it  was  a  sort  of  mystery  that  large  quantities 
of  arsenic  could  be  administered  homicidally.  We  now  know  that  such 
is  quite  possible,  in  gruel  or  thick  liquid  or  even  in  cake  or  bread,  for 
arsenic  in  some  forms  is  practically  tasteless  ;  suicides  have  been  known 
to  swallow  as  much  as  40  ounces.3 


Sir  T.  Stevenson  has  known  an  ounce  of  arsenic  homicidally  put  into  a  pint  of 
rice  pudding.  The  pudding  was  eaten  without  suspicion.4 


Tavlor  thought  it  worth  his  while  to  lay  stress  on  the  fact  that  arsenic 
had  been  found  in  bodies  that  had  been  buried  for  eight  and  even  fourteen 
years,  but  considering  that  arsenic  is  a  metallic  element  there  seems  to 
us  nothing  wonderful  in  such  a  fact  ;  on  the  contrary,  it  would  seem 
more  miraculous  if  no  arsenic  were  found  even  after  a  thousand  years  if 
the  remains  had  not  been  disturbed. 

The  condition  of  the  arsenic  found  in  the  stomach  should,  if  possible, 
be  noticed.  A  witness  should  be  prepared  to  say  whether  it  is  in  fine 
powder  or  coarse  fragments  ;  whether  it  is  mixed  with  soot  or  indigo, 
or  whether  it  is  in  the  ordinary  state  of  white  arsenic.  These  points 
may  be  material  as  evidence  in  reference  to  proof  of  possession,  of 
purchase,  or  administration. 

Chemical  Analysis  ( Arsenic  as  a  solid).  In  the  simple  state,  white 
aisenic  may  be  identified  by  the  following  properties  ; — 1.  White  arsenic, 
when  heated  to  a  moderate  temperature  (about  400°  C.),  is  vapourised 
without  first  passing  through  the  liquid  state.  Commercial  samples  may 
not  disap peai  completely  when  heated  in  this  way,  since  they  frequently 
contain  non-volatile  impurities,  such  as  plaster  of  paris,  chalk,  etc.  If 
the  heating  is  carried  out  slow  ly  in  a  narrow-bore  glass  tube,  the  arsenious 
oxide  vapour  condenses  on  the  cooler  parts  of  the  tube  in  the  form  of 
minute  octahedral  or  tetrahedral  crystals,  remarkable  for  their  lustre  and 
brilliancy.  The  shape  and  appearance  of  the  crystals  differentiates 

1  “Poisons,”  London  1938. 

2  Loc.  cit.  '  * 

3  Pharm.  Jour.,  1872,  p.  75. 

4  R.  v.  Lejjley,  Lincoln  Ass.,  November  1884. 
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sublimed  arsenious  oxide  from  sublimates  of  other  substances— corrosive 
sublimate,  calomel,  oxalic  acid,  antimony  oxide— which  are  obtained  at 
a  Slmilar  temperature.  Under  a  microscope  magnifying  250  diameters, 
the  appearance  of  these  crystals  is  remarkably  beautiful  and  characteristic  ; 
one  not  exceeding  the  four-thousandth  of  an  inch  in  diameter  may  be 
( asi  \  recognised  by  the  aid  of  this  instrument.  They  may  be  measured 
even  to  the  sixteenth-thousandth  of  an  inch  in  diameter.  It  will  be 
observed  in  these  experiments  that  the  vapour  of  white  arsenic  is 
odourless.  2.  On  boiling  a  small  quantity  of  the  powder  in  distilled  water, 
it  is  not  readily  dissolved,  but  it  partly  floats  in  a  sort  of  white  scum, 
while  a  part  becomes  aggregated  in  lumps  at  the  bottom  of  the  vessel. 
It  requires  long  boiling  in  order  that  it  may  be  dissolved  and  equally 
diffused  through  water.  This  property  of  arsenic  has  given  rise  to  some 
important  questions  at  criminal  .trials.  The  floating  of  arsenic  takes 
place  whether  the  water  is  hot  or  cold,  and  whether  the  water  is  added 
to  the  poison  or  the  poison  to  the  water.1  This  property  has  attracted 
attention,  and  in  one  instance  was  the  means  of  saving  life.  3.  When 
the  powder  is  treated  with  a  weak  solution  of  sulphide  of  ammonium 
in  a  watch-glass,  there  is  no  change  of  colour,  as  there  is  with  most  metallic 
poisons  ;  on  warming  the  mixture  the  white  powder  is  dissolved  ;  and  on 
continuing  the  heat  until  the  ammonium  salt  is  expelled  a  rich  yellow  or 
orange-red  film  is  left  (arsenious  sulphide),  which  is  soluble  in  alkalies, 
and  insoluble  in  hydrochloric  acid.  If,  however,  a  solution  containing 
hydrogen  sulphide  and  hydrochloric  acid  be  used  instead  of  ammonium 
sulphide,  a  yellow  precipitate  of  arsenious  sulphide  appears  at  once,  or 
on  gently  warming  the  mixture.  4.  Heated  on  platinum  wire  in  a  smoke¬ 
less  flame,  the  powder  imparts  to  it  a  pale  blue  colour,  while  it  is  volatilised 
in  white  fumes.  5.  Another  test  is  stannous  chloride  in  hydrochloric 
acid.  The  mixture  is  brought  to  the  boiling  point,  and  it  should  remain 
colourless.  If  the  hydrochloric  acid  contains  a  trace  of  arsenic,  the 
liquid  will  acquire  a  light  brown  colour.  On  adding  a  minute  quantity 
of  solid  arsenious  acid,  this  is  dissolved,  and  metallic  arsenic  is  deposited 
in  the  form  of  a  brown  or  brownish-black  precipitate.  A  salt  of  antimony 
is  not  thus  affected.  6.  Reduction  test.  Any  solid  compound  of  arsenic 
(e.g.,  arsenites,  including  the  green  arsenical  pigments  ;  the  sulphides  , 
the  chlorides  ;  and  the  arsenates  as  well  as  white  arsenic)  is  reduced  to 
metallic  arsenic  when  heated  with  a  mixture  of  sodium  carbonate  and 
potassium  cyanide  or  carbon.  A  mixture  of  three  parts  of  anhydrous 
sodium  carbonate  with  one  part  of  potassium  cyanide  gi\es  very  good 
results  ;  an  almost  equally  good  flux  may  be  prepared  by  incinerating 
sodium  acetate  or  sodium  tartrate  in  a  closed  vessel ;  in  case  of  necessity 
finely  powdered  potassium  ferrocyanide  may  be  used.  The  arsenic- 
containing  substance  is  introduced  into  a  test-tube,  which,  about  half  an 
inch  from  the  bottom,  has  been  drawn  out  into  a  narrow  tube  of  about 
one-tenth  inch  bore.  The  arsenical  powder  is  then  covered  with  about  six 
times  its  bulk  of  flux,  and  the  tube,  with  its  contents,  is  gen  y  iea  et  o 
expel  moisture.  Strong  heat  is  then  applied  first  to  the  flux  and  finely  to 
the  arsenic.  The  metallic  arsenic  which  is  produced  sublimes  on  the  narrow 
part  of  the  tube,  forming  a  black  deposit  which  shades  off  into  brown  o 
IT  rev  Antimony  compounds  give  no  deposit  of  the  metal  when  treated  1 
tlihfway,  but  compounds  of  mercury,  cadmium,  tellurium  and  selenium  do. 

1  See  the  case  of  JR.  v.  Smith,  Wells  Lont  Ass.,  18G9. 
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r  u  nnpp  distinguished  by  examining  the 

Mercury,  of  course,  m< .  ‘  ,  mercurv  deposit  consists  of  or  is 

tinffuished  by  the  following  tests  .  .  ,1  -t. 

(a)  Break  the  tube  below  the  deposit.  Heat  the  deposit  gently  It 
is  possible  bv  careful  regulation  of  the  heat,  to  drive  away  the  brown 
deposit  first,  '  leaving  only  the  black  or  grey  mirror  of  metallic  arsenic. 
On  further  heating  this  also  disappears,  and  in  both  cases  white  arsen.ous 
oxide  is  deposited  oil  the  upper,  cool  part  of  the  tube.  1  Ins,  on  micr  oscopic 
examination,  is  seen  to  consist  of  characteristic  lustrous  octahedra  and 
tetrahedra.  This  test  is  absolutely  characteristic  of  arsenic, 
distinguishes  it  from  all  other  sublimates,  whether  of  metals  or  non- 

(b)  The  metallic  sublimate,  or  the  crystals  produced  from  it,  may  be 
subjected  to  the  following  process  : — Break  the  glass  on  which  the 
sublimate  is  deposited  into  fragments,  and  digest  these  in  a  few  drops 
of  fuming  nitric  acid,  previously  proved  to  be  free  from  arsenic,  ihe 
sublimate  is  thereby  converted  into  arsenic  acid.  The  acid  solution  should 
be  evaporated  to  dryness  ;  the  white  non-crystalline  residue  obtained 
should  be  dissolved  in  a  few  drops  of  distilled  water,  and  a  stiong  solution 
of  nitrate  of  silver,  or  of  the  ammonio-nitrate,  added  in  small  quantity 
to  the  residue.  A  brick-red  coloration  indicates  arsenic  acid,  and  thus 
proves  incontestably  that  the  sublimate  was  of  an  arsenical  nature. 

The  process  of  reduction,  with  the  corroborative  results  above  men¬ 
tioned  is,  when  thus  applied,  conclusive  of  the  arsenical  nature  of  the 
substance  under  examination. 


Arsenic  in  solution  in  water.  Liquid  tests.  The  solution  of  arsenious 
acid  is  clear,  colourless,  possesses  scarcely  any  perceptible  taste,  and  has 
but  a  feebly  acid  reaction.  In  this  state,  we  should  first  evaporate  slowly 
a  few  drops  on  a  glass  slide,  when  a  crystalline  residue  will  be  obtained. 
On  examining  this  with  a  microscope,  it  will  be  found  to  consist  of 
numerous  minute  octahedral  crystals,  presenting  triangular  surfaces  by 
reflected  light. 

Of  the  following  tests,  the  first  three  are  of  value  when  relatively 
large  amounts  of  arsenic  are  being  dealt  with.  The  fourth,  Reinsch’s 
test,  is  much  more  delicate,  while  the  fifth  and  sixth  are  capable  of 
detecting  even  mere  traces  of  arsenic,  and  are  applicable  to  the  quanti¬ 
tative  estimation  of  minute  amounts  such  as  may  be  met  with  in  medico¬ 
legal  work. 

1.  Silver  Test.  On  adding  to  the  solution  an  ammoniacal  solution  of 
silver  nitrate,  a  pale  yellow  precipitate  of  arsenite  of  silver  falls,  changing, 
under  exposure  to  daylight,  to  a  greenish-yellow  colour.  The  test  is 
made  by  adding  to  a  strong  solution  of  nitrate  of  silver  a  weak  solution 
of  ammonia,  and  continuing  to  add  the  latter  until  the  brown  oxide  of 
silver,  at  first  thrown  down,  is  almost  redissolved.  The  vellow  precipitate 
is  soluble  in  nitric,  tartaric,  citric,  and  acetic  acids,  as  well  as  in  excess 
of  ammonia.  It  is  not  dissolved  by  potash  or  by  soda. 

2.  Copper  Test.  On  adding  to  a  solution  of  arsenic  ammonia-sulphate 
of  copper,  a  light  green  precipitate  of  arsenite  of  copper  is  formed,  the 
tint  of  which  varies  according  to  the  proportion  of  arsenic  present. 
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and  the  amount  of  reagent  added  :  hence  if  the  arsenic  is  in  small  propor¬ 
tion,  no  green  precipitate  at  first  appears  ;  the  liquid  simply  acquires  a 
blue  colour  from  the  reagent.  Within  an  hour,  if  arsenic  is  present  a 
bright  green  deposit  is  formed,  which  may  be  easily  separated  from  the 
blue  liquid  by  decantation.  This  test  is  made  by  adding  ammonia  to  a 
weak  solution  of  sulphate  of  copper  until  the  bluish-white  precipitate 
at  first  produced,  is  nearly  redissolved  :  it  should  not  be  used  in  large 
quantity  if  concentrated,  as  the  deep  blue  colour  tends  to  obscure  or 
conceal  the  green  precipitate  formed.  The  precipitated  arsenite  of 
coppei  is  soluble  in  all  acids,  mineral  and  vegetable,  and  in  ammonia, 
but  not  in  potash  or  soda.  If  a  small  quantity  of  the  blue  ammoniacal 
solution  of  this  precipitate  is  poured  over  a  crystal  of  nitrate  of  silver,  a 
film  of  yellow  arsenite  of  silver  will  appear  around  the  crystal.  If  a  strong 
solution  of  silver  nitrate  is  added  to  the  blue  liquid,  nearly  neutralised 
by  diluted  sulphuric  acid,  a  yellow  precipitate  of  arsenite  of  silver  is  also 
produced.  Thus  the  silver  and  copper  tests  may  be  employed  with  the 
same  specimen  of  liquid.  The  dried  precipitate  of  arsenite  of  copper, 
when  slowly  and  moderately  heated  in  a  well-dried  reduction-tube,  yields 
a  ring  of  octahedral  crystals  of  arsenious  acid — black  cupric  oxide  being 
left  as  a  residue. 


3.  Sulphuretted  Hydrogen  Test.  Sulphide  of  ammonia  gives  no  pre¬ 
cipitate  in  a  solution  of  arsenic  until  an  acid  has  been  added,  by  which 
property  arsenic  is  distinguished  from  most  metallic  poisons.  On  adding 
dilute  hydrochloric  acid,  a  bright  lemon-yellow  coloured  precipitate  is 
thrown  down  (orpiment  or  arsenious  sulphide).  It  is  better,  however, 
to  employ,  in  medico-legal  analysis,  a  current  of  washed  sulphuretted 
hydrogen  gas,  which  is  easily  procured  by  adding  to  ferrous  sulphide,  or, 
better,  barium  sulphide,  which  can  readily  be  obtained  free  from  arsenic, 
in  a  proper  apparatus,  a  mixture  of  one  part  by  volume  of  strong  hydro¬ 
chloric  acid  and  one  part  of  water.  The  arsenical  liquid  should  be  slightly 
acidified  with  pure  diluted  hydrochloric  acid,  before  the  gas  is  passed  into 
it  :  and  care  should  be  taken  that  it  is  not  alkaline.  The  yellow  compound 
is  immediately  produced  if  arsenic  is  present,  and  it  may  be  collected 
after  boiling  the  liquid  sufficiently  to  drive  off  any  surplus  gas.  The 
precipitation  is  likewise  facilitated  by  adding  to  the  liquid  a  solution  of 
chloride  of  ammonium.  The  yellow  precipitate  is  known  to  be  arsenious 
sulphide  by  the  following  properties  1 .  It  is  insoluble  in  water,  alcohol, 
and  ether,  as  well  as  in  dilute  hydrochloric  acid,  and  vegetable  acids  : 
but  it  is  decomposed  by  strong  nitric  and  nitro-hydrochloric  acids.  3.  It 
is  dissolved  by  potash,  or  ammonia  :  forming,  if  no  organic  matter  is 
present,  a  colourless  solution.  3.  When  dried  and  heated  with  two  or 
three  parts  of  a  mixture  of  carbonate  of  sodium  and  cyanide  of  potassium, 
it  gives  a  sublimate  of  metallic  arsenic.  Unless  these  properties  are 
possessed  by  the  yellow  precipitate  formed  by  sulphuretted  hydrogen 
in  an  unknown  liquid,  it  cannot  be  a  compound  of  arsenic.  On  the  other 
hand,  when  these  properties  are  possessed  by  the  precipitate,  it  must 
be  arsenic,  and  can  be  no  other  substance. 


4  Reinsch's  Test.  In  the  application  of  this  test,  the  liquid  suspected 
to  contain  arsenic,  or  the  solid  dissolved  in  distilled  water,  is  boiled  with 
about  one-third  of  its  volume  of  pure  hydrochloric  acid  (free  from  arsenic), 
and  a  small  slip  of  copper  is  then  introduced.  The  copper  must  be  hist 
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„  •  c  verv  common  contamination, 

proved  to  be  free  from  aBemt,  as i  t  •  ^  ^  u3ed  in  every  case 

Pure  electrolytic  copper,  >c  ^  "  eni  in  the  liquid,  even  in  small 
where  it  is  available.  A  a  .  ]  immediately,  or  within 

quantity,  the  polished  copper  ^CnTthe  deposit  of  this 

metal.  This  is  apt  to  bW  Remove  the  coated  slip  of  copper, 

HqUh  R  — ^eiv^ ^m^  Scoho.  and  ether,  dry  and  gently  heat 
-Si,  when  arsenious  acid  will  be  sublimed  in  minute 
octahedral  crystals  :  if  these  should  not  be  apparent  from  one  piece  o 
copper  several  may  be  successively  introduced.  When  the  quantity  of 
arsenic  is  very  small  the  polished  copper  merely  acquires  a  faint  grey 
or  bluish  tint  The  deposit  is  in  all  cases  materially  affectec l  by  the 
degree  of  dilution,  and  sometimes  it  will  appear  only  after  the  he  m  l 
has  been  much  concentrated  by  evaporation.  Excessive  evaporation, 
however,  must  be  avoided,  for  at  hydrochloric  acid  concentrations 
greater  than  12  per  cent,  (i.e.,  about  one  part  of  concentrated  acid  m 
three  of  the  diluted  mixture)  there  is  a  danger  of  losing  arsenic  by 
volatilisation.  We  are  not  obliged  to  dilute  the  liquid  in  the  experiment 
and  there  is  no  material  loss  of  arsenic,  as  in  Marsh’s  process  ;  the  whole 
may  be  removed  and  collected  by  the  introduction  of  successive  portions 
of  pure  copper.  This  process  is  extremely  delicate,  and  the  results  are 
speedily  obtained.  Among  the  cautions  to  be  observed  are  these  :  — 

(1)  not  to  employ  too  large  a  surface  of  copper  in  the  first  instance  ;  and 

(2)  not  to  remove  the  copper  from  the  liquid  too  soon.  When  the  arsenic 
is  in  minute  quantity,  and  the  liquid  is  much  diluted,  or  not  sufficiently 
acidified,  the  deposit  sometimes  does  not  appear  for  half  an  hour.  If  the 
copper  is  kept  in  for  an  hour  or  longer,  it  may  acquire  a  dingy  tarnish 
from  the  action  of  the  acid  and  air.  It  is  essential  to  identify  the  deposit 
as  arsenic  by  converting  it  to  arsenious  oxide  as  described  above.  When 
examined  by  a  quarter-inch  power  under  the  microscope,  the  octahedral 
crystals  may  be  seen  and  recognised  by  their  shape.  The  smaller  the 
crystal  the  more  perfect  the  form.  If  the  copper  with  the  deposit  ,  and  the 
tube,  have  not  been  well  dried,  or  if  the  upper  part  of  the  tube  is  too  cold 
so  that  deposition  of  the  crystals  occurs  too  soon,  the  angularity  of 
form  is  not  distinct.  The  test  cannot  be  considered  positive  unless  these 
crystals  are  obtained.  The  crystals  may  be  tested  by  the  processes 
already  described. 

The  mere  fact  that  a  grey  deposit  is  formed  upon  pure  copper  when 
boiled  in  the  liquid  under  examination  after  acidification  with  pure 
hydrochloric  acid,  affords  no  absolute  proof  of  the  presence  of  arsenic. 
Other  metals,  e.g.,  antimony,  mercury,  silver  and  bismuth,  all  yield 
deposits  with  Reinsch’s  test  ;  and  the  grey  deposit  yielded  by  bismuth 
may  readily  be  mistaken  for  that  of  arsenic.  The  volatility  of  the  arsenical 
deposit,  the  crystalline  nature  of  the  sublimate,  and  its  reaction  when 
treated  successively  with  nitric  acid  and  nitrate  of  silver,  must  in  all 
cases  be  ascertained  before  it  is  concluded  that  the  deposit  is  arsenical. 

In  consequence  of  the  errors  into  which  faulty  methods  of  employing 
Reinsch’s  test  have  led,  its  reliability  has  been  much  discredited  •  and 
though  in  skilful  hands  the  results  obtained  by  it  are  trustworthy  it 
would  perhaps  be  unsafe  to, rely  upon  it  in  an  important  criminal 
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investigation.  It  may  be  conceded  that  Marsh’s  process  will  detect  a 
smaller  quantity  of  arsenic  than  the  process  of  Reinsch  ;  but  the  latter 
when  the  quantity  of  liquid  is  small,  and  pure  materials  are  used  will 
detect  the  one-hundred-and-fiftieth  or  the  two-hundredth  part  of  a 
grain  of  the  poison.  It  appeared  to  the  author  that  in  a  criminal  case 
it  would  not  be  safe  to  depose  to  the  presence  of  arsenic  from  Marsh’s 
process  alone,  when  the  quantity  of  poison  was  too  small  to  admit  of  separa¬ 
tion  or  corroboration  by  the  process  of  Reinsch.  Conversely  the  results  of 
Reinsch ’s  should  be  corroborated  by  those  of  Marsh’s  process.  It  was 
this  o\  ei  -reliance  on  the  extreme  delicacy  of  Marsh’s  process  in  researches 
where  it  admitted  of  no  corroboration  whatever  that  led  Orfila  to  assert 
that  arsenic  was  a  natural  constituent  of  the  human  body.1 

Arsenates  give  a  positive  result  in  the  Reinsch  test  only  very  slowly 
or  when  in  moderately  high  concentration.  The  test  may  therefore  fail 
if  oxidising  agents — e.g.,  chlorates,  manganese  dioxide — are  present. 
Many  organic  compounds  of  arsenic  also  give  little  or  no  deposit  of 
arsenic  on  the  copper  foil. 

The  following  is  a  simple  method  of  detecting  arsenic  in  copper.  Add 
to  pure  hydrochloric  acid,  diluted  with  six  parts  of  water,  one  or  two 
drops  of  a  weak  solution  of  ferric  sulphate  or  chloride.  Boil  the  acid 
liquid  and  introduce  the  copper,  well  cleaned  and  polished,  into  the 
boiling  liquid.  Arsenical  copper  acquires  a  dark  tarnish,  while  non- 
arsenical  copper  retains  its  red  colour.  It  will  be  found  from  this  experi¬ 
ment  that  copper  in  the  state  of  gauze  or  fine  wire  generally  contains 
arsenic.  This  would  present  no  obstacle  to  the  detecting  of  arsenic  by 
it,  provided  the  copper  gauze  were  not  dissolved.  Arsenic  can  only  be 
separated  from  its  copper  alloy  by  the  destruction  of  the  alloy  and  the 
solution  of  the  two  metals. 


5.  The  Marsh-Berzelius  Test.  The  most  useful  method  of  determining 
small  quantities  of  arsenic  is  the  Berzelius  modification  of  the  Marsh 
test. 

When  arsenic,  in  the  arsenious  condition,  is  introduced  into  a  hydrogen 
generator,  arseniuretted  hydrogen  is  liberated  and  may  be  burned  in 
a  jet  together  with  the  escaping  hydrogen.  If  the  flame  is  suddenly 
cooled  as,  e.g.,  by  placing  a  piece  of  cold  porcelain  in  the  flame,  arsenic 
is  deposited  as  a  brown  stain,  which  is  soluble  in  a  solution  of  hypochlorite 
(bleaching  powder).  The  black  stain  obtained  in  the  same  conditions 
from  solutions  containing  antimony  is  insoluble  in  this  reagent.  This  is 
the  original  Marsh  test.  Berzelius  suggested  the  heating  of  a  part  of  the 
exit  tube  so  as  to  cause  the  decomposition  of  the  arseniuretted  hydrogen 
and  the  deposition  of  elementary  arsenic  on  the  cooler  part  of  the  tube. 
Antimony  is  deposited  under  the  same  conditions  as  arsenic,  mt  is,  as 
mentioned  above,  insoluble  in  bleaching  powder  solution  Moreover, 
the  arsenic  stain  is  brownish  at  the  edges  and  is  deposited  at  a  little 
distance  from  the  flame,  whereas  that  of  antimony  has  a  tm-like  lustre 
and  appears  close  to  (sometimes  on  both  sides  of)  the  heated  part  of  the 
tube.  The  apparatus  should  consist  of  a  conical  flask  fitted  with  <  j 
funnel  and  an  exit  tube,  preferably  fixed  to  a  ground  glass  stoppe  . 
The  exit  tube  is  connected  to  a  drying  tube  filled  with  arsenic-free  calciu 

1  Vide  also  the  Report  of  the  Arsonic  Commission,  p.  431. 
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chloride  between  plugs  of  glass  wool,  and  the  further  end  of  the  drying 
tabe  is  joined  to  ahorizontal  exit  tube  of  transparent  s.l.ca  which 

Hydrogen  may  be  liberated  by  the  action  of  pure  dilute  sulphuric 
acid  on  pure  zinc  activated  by  the  addition  of  cadmium  chloride.  The 
generating  flask  should  be  cooled  in  ice  to  prevent  the  evolution  of  gas 


from  becoming  too  rapid.  Before  commencing  the  operation  the  joints 
must  be  examined  to  ensure  that  they  are  gas-tight,  and  the  evolution 
of  hydrogen  should  be  allowed  to  continue  for  about  fifteen  minutes  to 
drive  all  air  out  of  the  apparatus.  The  hydrogen  may  then  be  safely 
burned  at  the  end  of  the  exit  tube.  During  this  time  part  of  the  exit 
tube  should  be  heated  to  dull  redness,  while  the  narrow  part  near  the  turned 
up  tip  is  kept  cool  by  being  wrapped  in  wet  filter  paper.  After  15-20 
minutes,  no  trace  of  dimness  must  be  visible  in  the  cool  part  of  the  tube 
examined  against  a  white  background.  Then  the  suspected  solution 
which  has  been  previously  boiled  with  stannous  chloride  to  reduce  any 
arsenic  present  to  the  arsenious  condition,  is  added.  Nitrates  and  nitrites 
must  be  absent  ;  silver  and  mercury  salts  also  interfere. 

The  volume  of  the  liquid  to  be  tested  should  be  measured  and  a  small 
aliquot  fraction  should  be  added  first.  If  necessary  to  prevent  frothing 
a  few  drops  of  pure  alcohol  may  also  be  added.  No  more  of  the  solution 
should  bo  used  than  is  necessary  to  produce  a  mirror  of  arsenic  com¬ 
parable  in  size  with  standard  mirrors  previously  prepared.  A  convenient 
series  of  arsenic  mirrors  must  be  available.  These  should  be  prepared 
standard  tubes  from  solutions  containing  from  0  00002  arm  to  0  0005 
grm  of  arsenious  oxide.  When  a  mirror  of  a  suitable  size  has  been 
produced,  or  when  the  whole  of  the  suspected  solution  has  been  added 
tap  funnel  should  be  washed  with  dilute  acid  and  the  process  continued 
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for  a  further  ten  or  fifteen  minutes.  The  comparison  of  the  mirror  with 
tlie  standards  may  then  be  made,  and  the  quantity  of  arsenic  reported 
as  the  number  ol  milligrams  of  arsenious  oxide  present  in  the  whole  of 
the  material  under  examination. 

The  quantitative  estimation  is  never  very  accurate  owing  to  the 
difficulty  of  making  strictly  comparable  “  mirrors  ”  and  of  detecting  very 
small  differences  by  visual  examination.  With  relatively  large  amounts 
(of  the  order  of  5  mg.)  it  is  possible  to  weigh  the  deposit  on  a  micro¬ 
balance,  and  so  achieve  greater  accuracy. 

The  Electrolytic  Modification  of  the  Marsh  Test.  This  modification 
was  suggested  as  a  means  of  ensuring  the  generation  of  arsenic-free 
hydrogen.  The  apparatus  devised  by  Thorpe1  consists  of  an  electrolytic 
cell  with  a  perforated  cone  of  thin  lead-foil  as  cathode,  and  a  strip  of 
platinum-foil  as  anode.  The  cathode  is  suspended  in  the  cathode- 
compartment  by  means  of  a  platinum  wire  fused  through  the  glass 
stopper.  The  platinum-foil  of  the  anode  is  wrapped  around  the  porous 
pot  which  forms  the  lower  part  of  the  cathode -compartment.  The  anode- 


compartment  consists  of  an  outer  glass  vessel.  Both  compartments 
contain  pure,  dilute  sulphuric  acid,  and  the  level  of  the  liquid  should  be 
about  2  or  3  centimetres  from  the  bottom  in  the  inner  vessel,  and  about 
0-5  cm.  higher  in  the  outer  vessel.  A  current  of  2  to  3  amperes  at  a 
potential  of  7  volts  should  be  passed  for  about  twenty  minutes 
1  On  the  test  for  arsenic  the  Lancet  thus  comments  on  the  report  of  the 

Manchester  Commission  : 

“The  Commission  has  received  a  great  deal  of  chemical  evident, 
esnecialiv  from  two  strong  committees,  one  a  joint  committee  of  the 
Societiesof  Public  Analysts  and  Chemical  Industry,  with  Mr.  Otto  Hehnei 
i  •  md  the  other  with  Dr.  Thorpe  as  chairman,  appointed 

%  SSKS  JfiS  £X~  »  .<'*  -  A 
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i  Froc.  Chon.  Soc.,  1903,  19,  183. 
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Within  a  certain  range  ‘  mirrors  ’  of  arsenic  deposited  in  t  hese  tubes  show 
definite  differences  in  intensity  according  to  the  quantity  of  aise 
present,  and  an  estimation  is  made  by  comparing  the  intensity  o 
mirror  obtained  from  a  given  weight  of  substance  with  a  set  of  standard 
mirrors.  Attention  to  various  points  of  detail  is  essential  to  accuracy. 
Jn  nearly  all  cases  it  is  necessary  in  the  first  instance  to  destroy  completely 
any  organic  matter  present.  The  presence  of  iron  salts  in  the  Marsh 
apparatus  inav  seriously  vitiate  the  result.  It  is  not  only  necessary  to 
have  zinc  which  is  free  from  arsenic,  but  also  zinc  which  is  ‘  sensitive 
and  does  not  retain  the  arsenic  in  the  solution  tested.  Ihe  (  ommission 
finds  that  chemists  are  now  agreed  as  to  these  and  other  sources  of  error 
which  is  necessary  to  avoid,  and  that  if  due  regard  is  had  to  these  points 
differences  as  small  as  0-2  part  of  arsenic  per  million  in  the  substance 
taken  or  0-0014  grain  of  arsenic  per  pound  can  be  readily  distinguished. 

.  The  presence  of  arsenic  will  be  detected  when  in  amounts  well 
below  ToW  of  a  grain  per  pound  or  ^doo  of  a  grain  per  gallon.  The 
departmental  committee  has  found  that  in  the  case  of  beer  ingredients 
many  of  the  difficulties  attending  the  Marsh -Berzelius  test  are  obviated 
by  an  electrolytic  method  of  evolving  arseniuretted  hydrogen,  which 
can  be  applied  wherever  a  current  of  sufficient  intensity  is  available." 

6.  The  Gutzeit  Test.  Alt  hough  this  test  is  not  characteristic  of  arsenic, 
it  permits  very  small  quantities  of  arsenic  to  be  detected  in  the  absence  of 
antimony,  hydrogen  sulphide,  sulphur  dioxide  or  phosphine. 

Arseniuretted  hydrogen  is  produced  in  a  hydrogen  generator,  as  in 
the  Marsh  test,  iodine  being  added  until  the  solution  is  yellow,  to  remove 
sulphur  dioxide  and  hydrogen  sulphide.  The  gas  is  dried  by  calcium 
chloride  and  allowed  to  pass  through  a  glass  tube  of  about  4  mm.  bore 
containing  a  strip  of  paper  which  has  been  moistened  with  solution  of 
silver  nitrate  and  dried. 

The  paper  is  turned  yellow  in  the  presence  of  arsenic,  owing  to  the 
formation  of  a  double  compound  of  silver  nitrate  and  silver  arsenide. 
I  he  addition  of  ammoniacal  solution  to  the  paper  causes  the  separation 
of  metallic  silver,  the  stain  being  turned  black. 

The  method  yields  excellent  quantitative  results  if  standard  stains 
are  prepared  for  comparison  on  silver  nitrate  paper,  using  known 
quantities  of  arsenious  oxide  dissolved  in  dilute  hydrochloric  acid. 

These  standard  stains  are  not  permanent,  and  should  be  prepared  as 
required. 

A  modification  of  the  test  which  increases  its  sensitivity  is'  to  use 
mercuric  chloride  paper  instead  of  silver  nitrate  paper.  The  (filter) 
paper  is  soaked  in  a  5  per  cent,  solution  of  pure  mercuric  chloride  dried 
cut  mto  strips  about  7  cm.  long  and  4  mm.  wide,  and  stored  in  the  dark 
in  tightly  stoppered  glass  bottles  containing  a  little  calcium  chloride. 

A  distinct  yellow  stain  is  given  by  003  mg.  of  arsenic.  The  colour 
“  Opened  by  immersion  in  hydrochloric  acid  for  two  minutes  at  a  tem¬ 
perature  not  above  60  C„  and  the  stain  turns  black  when  the  paper  , 
soaked  for  a  few  minutes  in  ammonium  hydroxide.  Antimony  gives  a 
grej-  or  black  stain  at  once  (never  yellow).  ' 

Evers1  has  described  an  electrolytic  modification  of  the  Gutzeit  test 
..smg  leaden  electrodes,  and  as  electrolyte  dilute  sulphuric  acid  fl5  to 

Chemist,  and  Druggist,  1926,  /oj,1 259 
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20  per  cent,  by  weight)  containing  0.025  per  cent,  of  cadmium  sulphate. 
A  direct  current  of  3  to  6  amperes  with  an  E.M.F.  of  7  to  9  volts  is  used. 

This  method  is  specially  recommended  for  the  examination  of  drugs 

many  of  which  may  be  tested  directly  for  arsenic  without  preliminary 
treatment.  J 

7.  Iodometric  Determination  of  Arsenic.  Several  methods  have  been 
evolved  in  recent  years  for  the  titrimetric  determination  of  arsenic. 
The\  depend  on  the  separation  of  arsenic  as  arsine,  the  absorption  of  this 
in  sil\  ei  nitrate  solution,  and  titration  of  the  arsenite  so  formed  with 
iodine.  The  technique  described  by  Levvy2  permits  the  determination, 
in  biological  material  of  5—50  /xg.  (-005  to  -05  mg.)  arsenic,  with,  in  a  single 
determination  of  20  /xg.  a  standard  deviation  of  3-7  per  cent.  This  is 
better  than  is  claimed  by  many  authors  for  stain-matching  methods  and 
titrimetry  is  much  more  objective.  The  sensitivity  is  of  the  same  order 
as  that  of  the  Marsh  and  Gutzeit  methods. 

For  a  detailed  discussion  of  the  method,  the  original  paper  by  Levvy 
should  be  consulted.  The  procedure,  he  describes  as  follows  : — 

"Digestion — small  scale.  Up  to  5  ml.  blood,  10  ml.  urine  or  2  g. 
tissue  are  measured  into  a  100  ml.  Kjeldahl  flask,  and  cone.  HN03  (5  ml.), 
HC104  (3  ml.,  60  per  cent,  iv/v),  cone.  H2S04  (10  ml.)  and  two  or  three 
clean  glass  beads  are  added.  The  flask  is  warmed,  with  shaking,  over  a 
naked  flame  till  brown  fumes  are  given  off,  and  heating  is  continued 
on  a  digestion  stand  over  a  very  small  flame  (to  avoid  bumping)  till  they 
are  no  longer  evolved.  The  contents  are  then  gently  boiled  till  H2S04 
fumes  appear,  and  the  clear  liquid  becomes  colourless.  Heating  is 
continued  for  10  min.  If  the  mixture  chars  at  any  time,  the  flask  is 
cooled  slightly  and  a  few  drops  of  fuming  HN04  added. 

When  digestion  is  complete,  the  flask  is  allowed  to  cool  and  saturated 
(NH4)2C204  solution  (5  ml.)  is  added.  The  liquid  is  brought  to  the  boil 
and  heating  continued  till  white  fumes  appear.  Distilled  water  (5  ml.) 
is  added  to  the  cooled  liquid,  which  is  again  brought  to  the  boil,  and 
heating  continued  till  5  min.  after  the  first  appearance  of  white  fumes. 

Control  experiments,  with  reagents  alone,  are  carried  out  in  exactly 
the  same  manner.  It  is  important  that  heating  of  the  digest  at  each 
stage  should  be  continued  for  at  least  the  period  specified. 

Digestion — large  scale.  Tissue.  Up  to  20  g.  of  minced,  moist  tissue 
are  wrapped  in  very  thin  paper  and  placed  in  a  300  ml.  Kjeldahl  flask 
(with  ground  joint).  After  the  addition  of  cone.  HN02  (30  ml.)  and  two 
or  three  clean  glass  beads,  the  flask  is  set  aside  overnight. 

Blood.  L^p  to  30  ml.  blood  are  treated  as  described  above. 

Urine.  To  not  more  than  150  ml.  urine  one-fifth  its  volume  of  fuming 
HN03  and  two  or  three  glass  beads  are  added,  the  liquid  evaporated  to 
about  10  ml.,  and  the  digestion  then  carried  out. 

HC'04  (15  ml.,  60  per  cent,  wjv)  and  cone.  H2S04  (20  ml.)  are  added 
to  the  flask,  which  is  warmed  cautiously  with  shaking  over  a  naked  flame 
till  reaction  sets  in,  and  is  then  placed  on  a  digestion  stand.  After  the  first 
violent  reaction  subsides,  the  burner  is  lit  and  the  contents  ^roug  t  to 
the  boil.  When  digestion  is  complete,  20  ml.  of  saturated  (AH4)2C2  4 
solution  and  of  water  are  added.  It  may  be  necessary  to  make  several 
additions  of  fuming  HN03  before  digestion  is  complete. 

2  Levvy,  G.  A.  (1943),  Biochem.  J.,37>  598  • 
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AsCJ,  distillation.  This  is  necessary  only  after  large-scale  digestion. 
A  delivery  tube  is  connected,  with  cone.  H2S04  as  lubricant  for  the  ground- 
glass  joint,  to  a  150  ml.  Fresenius  flask  containing  distilled  water  (40  ml.) 
immersed  in  ice-water  (see  Bang,  1925). 

Distilled  water  (50  ml.)  is  added  to  the  Kjeldahl  flask  and  tlie  contents 
arc  cooled  thoroughly.  Through  a  wide-bore  funnel,  FeS04,  7H20  (8  g.), 
KBr.  (2  g.)  and  NaCl  (25  g.)  are  added  and  the  flask  immediately  con¬ 
nected  to  the  previously  lubricated  joint  of  the  delivery  tube.  A  200  ml. 
volumetric  flask  is  placed  over  the  exit  of  the  Fresenius  flask.  The  liquid 
in  the  Kjeldahl  flask  is  boiled  vigorously  for  exactly  10  min.,  the  ice 
around  the  receiver  being  renewed  as  necessary.  With  the  liquid  still 
boiling,  the  delivery  tube  is  disconnected  from  the  Kjeldahl  flask.  The 
contents  of  the  Fresenius  flask  are  then  transferred  to  the  200  ml.  volu¬ 
metric  flask,  and,  when  cool,  diluted  to  the  mark. 

Separation  of  As  as  AsH3.  Two  absorption  tubes,  the  second 
of  which  acts  as  a  guard  tube,  are  charged  with  N/50  AgNOs  (1-5  ml.). 
The  tubes  are  stoppered  and  connected  to  a  small  wash-tube  containing 
ION  NaOH  (renewed  after  12  estimations),  glycerine  being  used  as  a 
lubricant  for  rubber  tubing.  A  right-angle  tube,  bearing  a  stopper  to 
fit  the  AsH3  generation  flask,  is  attached  to  the  wash-tube. 

After  a  small-scale  digestion,  the  contents  of  the  Kjeldahl  flask  are 
transferred  to  a  150  ml.  conical  flask,  with  40  ml.  distilled  water  as  washing 
fluid.  Alternatively,  a  measured  fraction  of  the  diluted  digest  is  made 
up  to  50  ml.  with  20  per  cent.  H2S04.  40  per  cent.  SnCl2  (10  drops) 
and  5  per  cent.  CuS04  (3  drops)  are  added.  The  liquid  is  warmed  if 
necessary,  Zn  shot  (15  g.  freed  from  dust  and  of  fairly  uniform  size) 
quickly  introduced,  and  the  flask  at  once  connected  to  the  previously 
prepared  absorption  apparatus. 

After  a  large-scale  digestion,  if  the  portion  taken  is  less  than  100  ml., 
it  is  made  up  to  this  volume  in  a  150  ml.  conical  flask  with  20  per  cent. 
H2S04.  When  the  total  distillate  is  used,  it  is  transferred  to  a  250  ml. 
conical  flask.  40  per  cent,  SnCl,  (10  drops/100  ml.  Total  vol.)  and  5  per 
cent.  CiuSO 4  (3  drop/ 100  ml.  total  vol.)  are  added  and  the  liquid  is 
warmed.  Zn  (25  g.)  is  introduced  and  the  flask  immediately  connected  to 
the  absorption  apparatus. 


Titration  of  arsenite.  When  H2  has  been  passed  through  the  absorption 
apparatus  for  30  min.  the  tubes  are  disconnected.  The  rubber  stopper  of 
the  absorption  tube  is  washed  down  with  a  few  drops  of  distilled  water 
and  the  gas  inlet  is  connected  to  the  compressed  air.  KI  is  added  till  the 

MeS?^ated1Ag^  redissolves-  After  the  addition  of  a  spatula-point  of 
a  ■ 3  an<)  a  droP  of  starch  solution  the  tube  is  slipped  over  the  jet  of 

the  Conway  burette.  It  is  held  in  place  by  sliding  the  titration  platform 
ndei  it,  and  with  air  passing  through  the  liquid  at  a  gentle  rate  I„  is  run 
in  till  a  red-brown  colour  appears  and  persists  for  30  sec.  Before  the  end 

a^aSoftl^r8^®^18  WaShed  down  by  increasing  the  flow  of 
an  till  a  little  of  the  liquid  is  blown  into  it,  A  daylight  lamp  is  of  advantage 

» *•  . . *  x  *xxst 

At  Vh,e  begi"n:ng  of  each  day.  the  glass  tubing  in  the  burette  is 
horoughly  washed  out  with  fresh  I,  from  the  reservoir.  To  standardise 

2,  WO  different  quantities  of  arsenite  solution  are  measured  into 
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absorption  tubes,  the  volume  made  up  to  about  2  ml.  with  N/50  AgN03, 
aiiil  the  t  itrations  carried  out  as  described  above.  The  amount  of  As  (/tg.) 
is  plotted  against  ml.  I2,  and  the  analytical  results  are  read  off  from  the 
straight  line  joining  the  two  points.  This  line  cuts  the  I2  axis  at  the 
volume  required  to  cause  a  colour  change  in  2  ml.  N/50  AgN03  treated 
as  above,  in  absence  of  arsenite.” 


Arsenic  in  Solids  or  Liquids  containing  Organic  Matter 

l  he  tests  which  must  be  applied  are  those  already  detailed.  This 
section  is  concerned  with  the  methods  which  must  be  used,  as.  a  pre¬ 
liminary,  to  obtain  material  suitable  for  analysis,  when  organic  matter 
is  present,  as  in  the  examination  of  viscera,  stomach  contents,  etc. 

The  arsenic  may  be  mixed  with  the  organic  liquid  in  the  form  of  heavy 
lumps  or  powder.  The  great  specific  gravity  of  this  substance  allows 
of  the  liquid  being  poured  off,  and  the  sediment  collected.  When  washed 
and  dried,  it  may  be  found  to  be  crystalline.  It  should  be  weighed,  and 
then  tested  by  the  processes  elsewhere  described.  Let  us  assume  that  the 
organic  liquid  is  milk  or  beer  ;  it  will  be  necessary  to  determine  whether 
any  arsenic  is  dissolved  in  it.  Filter  a  portion  ;  place  it  in  a  dialysing 
tube  and  immerse  the  mouth  of  the  tube  in  distilled  water.  In  a  few  hours 
the  arsenic  will  have  traversed  the  membrane,  and  will  be  found  in  a 
clear  and  nearly  colourless  solution  in  the  water.  Tests  may  be  then 
applied  to  this  liquid  for  the  detection  of  arsenic.  They  should  never  be 
applied  directly  to  coloured  organic  liquids. 

In  testing  solids  generally  for  arsenic,  we  may  employ  the  process 
of  lleinsch  as  a  preliminary  test.  The  solid  is  boiled  in  water  acidified  with 
one-third  of  its  volume  of  pure  hydrochloric  acid,  until  it  is  either  dissolved 
or  its  structure  broken  up.  A  small  portion  of  pure  polished  copper  is 
then  introduced.  In  a  few'  minutes,  if  arsenic  is  present— even  to  the 
extent  of  the  thousandth  part  of  a  grain— there  will  be  a  metallic  deposit 
on  the  copper,  and  this  will  yield  crystals  when  heated  in  a  tube.  Liquids 
suspected  to  contain  arsenic  may  be  treated  in  a  similar  manner.  \V  ater 
is  not  required;  the  liquid  is  simply  acidified  with  one-sixth  part  of 
pure,  strong  hydrochloric  acid.  If  the  solution  of  the  organic  solid  or  the 
organic  liquid  is  not  deeply  coloured,  the  stannous  chloride  test  may  be 
employed  in  place  of  the  process  of  Reinsch.  Less  than  the  sixtieth  part 
of  a  grain,  even  under  considerable  dilution,  may  thus  be  readily  detected. 
The  test  reveals  traces  of  arsenic  in  ordinary  sulphuric  and  hydrochloric 

acids. 


Precipitation  as  sulphide.  When  arsenic  lias  been  introduced  into  an 
organic  liquid  in  large  quantity,  it  may  be  directly  precipitated  as  sulphide 
by  a  current  of  washed  sulphuretted  hydrogen.  In  case  arsenates  are 
present,  it  is  advisable  to  add  a  little  potassium  iodide  to  the  liquid  before 
passing  in  the  sulphuretted  hydrogen.  This  patly  _«ds  preetpitotonof 
arsenic  sulphide  in  these  circumstances.  The  liquid  should  be  boned, 
filtered,  and  acidified  with  pure  hydrochloric  acid  before  the  gas  is 1>»S-J 
into  it.  When  precipitation  has  ceased,  it  should  be  again  bite  , 
precipitate  collected,  washed  successively  with  water  . a lco hoi,  a: n  : • 

dried  and  weighed.  Bv  operating  on  a  measured  portion  of  the  solutio  , 

the  amount  of  white  arsenic  may  be  determined  approximate^  by  the 

weight  of  the  yellow  sulphide  obtained — 100  parts  by  weig  i  ■  1 

being  equal  to  SO  t-l  parts  of  white  arsenic.  The  properties  of  the  yellow 
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precipitate  should  be  verified  according  to  the  methods  mentioned  above. 
In  some  cases  arsenic  may  be  present,  but  in  a  quantity  too  small  to  be 
precipitated  as  sulphide  by  sulphuretted  hydrogen.  In  others  ■  ■ 

presence  of  other  metals  of  the  same  group-lead,  mercury,  etc.  may 
interfere  with  or  prevent  precipitation.  The  presence  of  any  free  aK 
in  a  liquid  prevents  the  formation  of  a  precipitate— hence  the  injunction 

to  acidify. 

This  method  of  estimation,  even  when  the  amounts  of  arsenic  permit 
its  use,  is  best  made  after  destruction  of  organic  matter  by  one  of  the 
following  processes,  and  only  if  interfering  metals  are  absent. 

When  white  arsenic  is  found,  in  powder,  as  a  sediment  in  organic 
liquids,  it  is  obvious  that  it  must  have  been  taken  in  the  solid  state,  and, 
although  mixed  with  a  liquid  or  solid,  still  in  an  undissolved  form.  Jf 
found  only  dissolved,  it  may  have  been  taken  either  in  solution  or  in  a 
solid  form — the  dissolved  portion  being  part  of  the  solid  taken  up  by 
the  fluids  of  the  stomach,  and  the  remainder  having  been  expelled  by 
vomiting  and  purging.  This  question  was  of  importance  in  R.  v.  Sturt.1 
The  deceased,  in  this  case,  died  from  the  effects  of  arsenic  administered 
in  the  form  of  a  powder  and,  it  was  believed,  in  a  mince-pie.  It  was 
suggested  that  the  poison  might  have  been  swallowed  in  ginger-beer, 
but  then  it  could  not  have  been  in  solution  :  it  must  have  been  mechanic¬ 
ally  mixed  with  the  liquid.  The  judge  who  tried  this  case  was  apparently 
not  aware  of  any  difference  existing  between  the  actual  solution  and  the 
mechanical  suspension  of  a  solid  in  a  liquid. 

Distillation  process.-  When  the  poison  is  in  so  small  a  quantity 
that  it  does  not  admit  of  precipitation  by  sulphuretted  hydrogen,  and 
no  solid  particles  of  arsenic  are  found  in  the  stomach,  in  its  contents, 
or  in  any  article  of  food,  another  method  may  be  resorted  to  for  detect¬ 
ing  its  presence.  This  method  equally  applies  to  the  detection  of 
arsenic  deposited  as  a  result  of  absorption  in  the  soft  organs  of  the 
body,  as  in  the  liver,  kidney,  or  heart,  and  to  arsenic  in  all  forms,  except 
in  pure  insoluble  sulphide  or  orpiment.  Although,  after  long  interment, 
white  arsenic  passes,  more  or  less  rapidly,  into  the  state  of  yellow 
sulphide  as  a  result  of  chemical  changes  during  putrefaction,  the  conversion 
is  generally  only  partial.  The  only  condition  for  success  is,  that  the 
substance,  whether  food,  blood,  mucus,  the  liver,  or  other  organ,  should 
be  first  thoroughly  dried,  either  by  exposure  to  a  current  of  air,  or  in  a 
vater-oyen.  1  he  dried  solid  should  then  be  powdered  in  a  mortar  and 
placed  in  a  flask  of  sufficient  capacity,  with  enough  of  the  strongest 
fuming  hydrochloric  acid  to  cover  it  completely.  [The  freedom  of  this 
acid  from  arsenic  should  be  first  carefully  determined.]  The  complete 
separation  of  arsenic  from  organic  substances  depends  greatly  on  their 
perfect  desiccation  and  on  the  concentration  of  the  acid  employed. 
After  twenty-four  hours’  digestion  at  room  temperature  the  retort  or 
flask  containing  the  mixture— which  should  be  of  such  a  size  that  the 
matenals  should  not  fill  it,  to  more  than  one-third  or  one-lialf  of  its 
C1 T  i  be  fittG1d  With  a  water-cooled  condenser,  and  then 

A  sm^ll  fla,ew0d,  I0", a  Sand'ba‘h  until  the  acid  'iq^  begins  to  pass  over. 
A  small  flask  cooled  in  ice,  and  provided  with  a  loosely  fitting  cork  mav 

be  employed  to  collect  the  product.  This  should  contain  a  smfll  quanUty 

1  Lewes  LontTAss.,  1SG3. 
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of  distilled  water  into  which  the  end  of  the  condenser  tube  dips,  so  as  to 
fix  and  condense  any  vapours  that  may  pass  over.  The  distillation  may 
be  carried  to  dryness,  or  nearly  so,  on  a  sand-bath  ;  and  it  is  advisable, 
in  order  to  ensure  the  separation  of  the  whole  of  the  arsenic  as  chloride, 
to  add  to  the  residue  in  the  retort  another  portion  of  pure  concentrated 
hydrochloric  acid,  and  again  distil  to  dryness.  The  author  found, 
however,  that  portions  of  dried  liver  and  stomach  gave  up  every  trace  of 
arsenic  by  one  distillation  when  a  sufficient  quantity  of  hydrochloric 
acid  had  been  used,  and  the  process  slowly  conducted  by  a  regidated 
sand-bath  heat. 


The  liquid  product  may  be  coloured,  turbid,  and  highly  offensive  if 
distilled  from  decomposed  animal  matter.  Exposure  to  the  air  for  a 
few  hours  sometimes  removes  the  offensiveness,  and  there  is-  a  precipita¬ 
tion  of  sulphur,  or  of  some  sulphide,  which  may  cause  a  partial  loss  of 
arsenic.  The  distillate  may  be  separated  from  any  deposit  by  filtration, 
and,  if  still  turbid,  it  may  be  again  distilled  to  separate  it  from  any 
organic  matter  that  may  have  come  over. 


If  arsenic  was  present  in  the  solid,  the  distillate  will  be  a  solution  of 
arsenious  acid  in  hydrochloric  acid.  The  quantity  of  dry  organic  sub¬ 
stance  used  in  the  experiment  must  depend  on  the  quantity  of  arsenic 
present,  as  revealed  by  a  preliminary  trial  with  Reinsclvs  process.  If 
large,  two  or  three  drachms  of  the  dried  substance,  or  even  less,  will 
yield’  sufficient  arsenic  for  further  proceedings.  For  the  absorbed  and 
deposited  poison,  half  an  ounce  of  the  dried  organ,  corresponding  to 
two  ounces  of  the  soft  organ,  will  frequently  suffice  ;  but  a  negative 
conclusion  of  the  absence  of  arsenic  should  not  be  drawn  from  a  smaller 
quantity  than  two  to  four  ounces  of  the  dried  substance,  whether  liver, 
kidney/ or  heart.  If  oily  matter  should  be  distilled  over,  this  may  be 
separated  by  passing  the  distillate  through  a  paper  filter  wetted  with 

WcV  1 01* 

‘  The  author  found  this  process  efficient  for  procuring  a  clear  solution 
of  chloride  of  arsenic  from  such  different  substances  as  ordinary  food 
the  liver  and  other  soft  organs,  the  scalp  of  the  head,  Wood,  ° 

the  stomach,  arsenical  wall-papers,  metallic  copper  blue  vitriol,  and 
various  mTneral  powders.  He  thus  discovered  arsenic  m  two  ounces  of 
the  earth  of  cemeteries,  as  well  as  in  the  mud  of  rivers,  in  spite  of  the 
presence  of  much  ear/hv  matter.  Whenever  the  arson, c  admits  of 

solution  in  hydrochloric  the 

T  'f6  tre^f  not  interfering  udtl^the  sla“mercur£  lead,  copper, 

residue  cX^in  the  which  forms  a 

volatile  chloride,  is  not  so  readily  distilled  over  as  arsenic. 

The  distilled  liquid  may  be  * 
any  or  all  of  the  various  tests  being  e'npioje 

i 

is  not  done  first.  ot,o  nro  present,  the  estima- 
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The  method  of  Fresenius  and  Babo  is  very  useful  for  the  destruction 
of  organic  matters  and  the  obtaining  of  arsenic  and  other  metals  fro 
organic  mixtures,  the  solid  organs,  etc.  -The  substance  to  be  examine 
if  a  solid,  finely  minced  or  ground— is  placed  m  a  porcelain  dish  an 
treated  with  a  quantity  of  hydrochloric  acid  ot  the  specific  gia\i  \  , 

equal  to,  or  rather  exceeding,  the  weight  of  the  dry  substances  present, 
and  sufficient  water  to  give  the  entire  mass  the  consistence  ot  a  thin 
paste.  The  quantity  of  hydrochloric  acid  added  should  never  exceed 
one-third  of  the  entire  liquid  present,  since  if  the  acid  is  concentrated 
there  is  grave  danger  of  losing  part  of  the  arsenic  as  chloride  (which,  it 
will  be  remembered,  is  volatile).  Heat  the  dish  on  a  water-bath,  adding 
from  time  to  time— say,  every  five  minutes — two  grains  of  chlorate  of 
potassium  for  each  fluid  ounce  of  liquid  in  the  dish,  with  stirring,  until 
the  contents  of  the  dish  are  light  yellow  in  colour,  homogeneous,  and 
fluid.  A  further  addition  of  diluted  hydrochloric  acid  may  be  requisite, 
when  much  chlorate  is  added,  for  the  destruction  of  the  organic  matter. 
The  operation  is  completed  when  the  liquid  after  a  fresh  addition  of 
either  chlorate  or  acid  does  not  deepen  in  colour  when  heated  anew  on 
the  water-bath  for  a  quarter  of  an  hour.  When  this  point  is  attained, 
add  again  a  little  chlorate  and  then  cool  the  dish.  When  quite  cold, 
filter,  wash,  and  heat  the  filtrate  on  the  water-bath,  with  renewal  of  the 
evaporated  water,  until  all  odour  of  chlorine,  or  nearly  so,  has  disappeared. 
The  precipitate  on  the  filter  paper  will  contain  barium,  silver  and  lead, 
if  these  were  present.  The  chlorine  may  be  eliminated  rapidly  by  boiling 
the  filtrate  with  potassium  metabisulphite,  after  which  excess  of  sulphur 
dioxide  can  be  removed  by  bubbling  a  current  of  air  through  the  hot  liquid. 
The  liquid  thus  obtained,  measuring  about  thrice  the  bulk  of  the 
hydrochloric  acid  employed,  is  transferred  to  a  flask  and  heated  to  from 
150°  to  160°  F.,  and  a  slow  stream  of  washed  sulphuretted  hydrogen  gas 
is  passed  through  it  for  twelve  hours.  The  flask  is  then  allowed  to  cool, 
the  stream  of  gas  being  continued,  and  is  then  set  aside  (stoppered) 
overnight  for  precipitation  to  be  completed.  Any  precipitate  which 
forms  is  collected  on  a  filter,  and  washed  with  water  containing  sul¬ 
phuretted  hydrogen  till  the  washings  are  quite  free  from  chlorides.  The 
precipitate  contains  the  arsenic  and  also  any  antimony,  mercury,  lead, 
tin,  cadmium,  bismuth,  or  copper  which  may  be  present,  along  with 
free  sulphur.  The  filtrate  may  contain  salts  of  aluminium,  chromium 
zinc,  nickel,  barium,  etc.  The  precipitate  is  filtered  off  and  heated  on  the 
water-bath  with  10  per  cent,  hydrochloric  acid  and  excess  of  bromine, 
heating  until  the  whole  of  the  bromine  has  disappeared.  The  liquid  is 
then  filtered  excess  of  a  solution  of  stannous  chloride  is  added  and  the 

h?^d  v01  GC '  T,he  Remsch  or  Marsh  test  may  now  be  applied  to  part 
o  is  liquid,  and,  possibly,  arsenic  may  be  estimated  from  the  remainder 
by  precipitation  as  sulphide. 

The  incineration  method  of  Stryzowski  depends  on  the  formation  of 
magnesium  pyroarsenate,  which  is  so  slightly  volatile  that  loss  from  that 
cause  is  negligible.  The  minced  material  (100  grams  is  usuallv  a  suitable 
amount)  is  mixed  with  one-third  of  its  weight' If  a  saturated^ solutofof 

SineT  ’litmus’  a^.s"fficient  m<MP«*ium  oxide  to  keep  the  reaction 
ikaiine  to  litmus.  [The  magnesium  compounds  must  of  course  be 

proved  free  from  arsenic.]  The  mixture  is  carefully  heated  on  a  sand 

bath  or  m  an  oven  at  about  250”  C.  until  thoroughly  dried-about  three 
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hours.  The  grey,  spongy  mixture  is  then  transferred  from  the  porcelain 
basin  in  which  it  has  been  dried,  to  a  silica  basin,  and  is  heated  over  a 
naked  Bunsen  flame  or  in  a  furnace  at  a  dull  red  heat  until  incineration 
is  complete  about  half  an  hour,  when  a  furnace  is  used.  After  cooling 
the  white  ash  is  ledissolved  in  acid.  When  metals  other  than  arsenic  are 
sought,  nitric  acid  is  best,  and  the  solution  is  evaporated  to  dryness,  when 
the  residue,  redissolved  in  water,  is  available  for  testing.  When  it  is  a 
question  of  testing  for  arsenic,  the  ash  is  extracted  with  dilute  sulphuric 
acid,  and  the  filtered  extract  is  used  for  the  Marsh -Berzelius  test,  pre¬ 
ferably  after  addition  of  a  little  stannous  chloride. 

Digestion  with  a  mixture  of  sulphuric  and  nitric  acids  has  been  found 
by  Dr.  E.  B.  Hendry,  working  in  the  Editor’s  laboratory  to  be  particularly 
convenient  in  dealing  with  small  amounts  of  material.  The  minced  tissue 
is  heated  with  its  own  volume  of  concentrated  sulphuric  acid,  and  small 
amounts  of  pure  fuming  nitric  acid  are  added  at  intervals  of  a  few 
minutes  until  further  addition  of  nitric  acid  and  heating  causes  no 
darkening  of  the  pale  yellow  liquid.  The  process  is  best  started  in  a 
porcelain  basin,  but  as  soon  as  the  mixture  becomes  fluid  it  may  con¬ 
veniently  be  transferred  to  a  flask  or  boiling-tube.  After  destruction  of 
the  organic  matter,  excess  nitric  acid  is  boiled  off  after  addition  of  a 
little  water.  The  last  traces  are  removed  by  boiling  with  a  little  sodium 
metabisulphite,  which  simultaneously  reduces  arsenic  acid,  and  the 
solution  is  tested  by  the  Marsh-Berzelius  or  Gutzeit  methods. 

The  following  references  are  useful  : — 


‘  Royal  Commission  on  Arsenical  Poisoning.” 

Heffter,  “  Ueber  die  Ablagerung  des  Arsens  in  den  Haaren.”  Yrtljschr.  f.  ger. 
Med.,  1915,  49,  194-205. 

Underhill,  “  The  distribution  of  Arsenic  in  a  Human  Body.*”  J.  Biol.  Chem., 
1914,  19,  513. 


Cases.  The  following  is  quoted  from  Epit.,  p.  21,  for 

August  8th,  1903  : — 

Methyl  disodic  arsenate  was  first  introduced  into  therapeutics  by  A.  Gautier 

in  1902  and  is  largely  prescribed  by  French  physicians  under  the  name  of  arrMnal. 

It  consists  of  white  crystals  having  the  formula  CH3As03Na2H502.  It  is  freely 

soluble  in  water,  sparingly  soluble  in  alcohol,  and  insoluble  in  ether.  Gautier  recent- 

mends  arrMnal  in  the  place  of  the  cacodylates,  which  are  apt  to  disturb  the  gastri 

and  intestinal  canals.  The  usual  dose  for  intestinal  or  subcutaneous  administration 

varies  between  0.025  gr.  and  0.1  gr.  per  diem.  A.  he  Roy  des  Barm.'  places  on 

I  .1  of  acute  poisoning  by  arrhenctl.  A  patient,  aged  forty,  was  ordered 

rZL  ofarseni“n  Z  fonn  of  arsenal  in  doses  of  0.05  gr.  per  diem  for  a  fortnight 

*  i  ti  ti1P  pure  lasting  three  months.  At  the  same  time  Hunyadi  Janos 

m  each  month,  the  cure  lastmg  three  #  ,nfetake  on  the  ])art  of  the  patient's 

water  was  pies.  1  entire  bottle  of  arrhenal.,  containing  1  gram,  luve 

“tte,!an  a  ter  "opting whhoTpain  commenced,  followed  in  a  few  minutes  by 
minutes  later  '  "  '!  "|ltv.f<lul.  hours  the  patient  vomited  twelve  times  and  passed 

diarrhoea.  \\  ^r£the  secon<|  day  „„  vomiting  occurred,  but  five  or  six 

twenty  liquid  stools.  I>ur  g  ,P,inhle  was  exnerienced  after  tile  fourth  day, 

diarrhceic  stools  were  passed  No  trouble »  “Xn“in  free  from  nil  secondary 
:"nt.  There  is  an  aCe  of  bunifng  acid  sensation  in  the  hypogastnum,  of 

1  Arch.  Gen.  de  Med.,  June  30th,  1903. 
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i  £-i  ] 'rii£>  rmtient  is  free  from  loss  of  heat  in 

acute  abdominal  spasm,  and  of  headac  •  [  d  from  cardiac  syncope, 

the  extremities,  from  muscular  cramp,  *f  renttum>  suoh  as  fever, 

Convalescence  is  uninterrupted,  and  >y  1  ,  •  ,  )ften  }ierald  a  fatal  termina- 

tympanites,  jaundice,  cutaneous  eruptions,  e  lete]  absent.  The  author 

l~"nt°sSeoutf  h^CnTamilfe  symptLs  in  norlfatal  cases  of  acute  person- 
ing  by  other  arsenical  preparations. 

For  fatal  cases  of  arsenical  poisoning  by  vaginal  introduct  ion,  vide  .±  •  •  JP* . 

ls7o  i  v()  KR  •  also  1899,  2,  No.  9.  Accidental  case  of  arsenic  in  vinegar,  vide 
B  MJ  *898  l’,  p  735  ;  it  was  given  to  some  forty  or  fifty  soldiers,  with  acute 
symptoms.  In  the  Lancet,  1,  1901,  p.  1199,  will  be  found  an  account  of  arsenical 
poisoning  arising  from  stockings  dyed  with  arsenical  pigments,  and  a  reference  to 
cases  occurring  in  1897. 


w 


In  May  1904,  at  Kendal,  Elizabeth  Nicholson  and  Thomas  Metcalf  were  charged 
with  poisoning  James  Gilpin  by  arsenical  poisoning  between  March  1  '  th  and  20th, 
1904.  So  far  as  motive  and  opportunity  (given  in  gruel  to  an  old  bedridden  man) 
and  symptoms  the  case  had  no  features  of  interest.  I  he  poison  was  openh  pur¬ 
chased,  and  for  the  defence  it  was  alleged  that  it  had  been  taken  by  accident.  At 
the  final  trial  the  prisoners  were  eventually  acquitted.  In  Sir  Thomas  Stevenson  s 
evidence  there  was  one  point  of  some  importance,  viz.,  the  fact  that  the  arsenic 
was  coloured  with  ultramarine.  His  evidence  was  as  follows  :  that  on  April  7th 
he  received  three  jars  from  the  Chief  Constable  of  Ivendal.  I  hey  wore  securely 
fastened  and  sealed  with  Dr.  Hellon’s  seal.  Two  were  marked  B  and  (  , 
and  the  other  one  he  marked  “  A.”  The  box  (produced)  containing  a  portion  of  a 
rat-hole  was  also  handed  to  him.  Subsequently  he  received  a  packet  of  arsenic  by 
registered  post.  He  had  carefully  examined  and  analysed  the  articles.  “  A  ”  jar 
contained  the  stomach  of  an  adult  person  and  weighed  8  oz.  The  mucous  membrane 
showed  signs  of  inflammation,  and  there  were  some  small  haemorrhages  below  the 
mucous  membrane.  There  was  no  arsenic  visible  to  the  naked  eye  in  the  stomach. 
The  “  B  ”  jar  contained  portions  of  the  small  bowel  of  an  adult,  which  showed  signs 
of  acute  inflammation.  There  were  no  particles  of  arsenic  or  pigment  visible  to  the 
naked  eye.  The  “  C  ”  jar  contained  three  portions  of  bowel  of  an  adult.  The 
mucous  membrane  was  inflamed.  There  was  no  arsenic  or  pigment  visible  to  the 
naked  eye  in  these  contents.  The  appearances  of  the  stomach  and  bowels  were 
those  of  a  person  who  had  died  from  gastro-enteritis  — inflammation  of  the  stomach 
and  intestines.  They  were  in  a  good  condition,  considering  the  person  had  been 
dead  a  fortnight,  which  was  suggestive  of  death  from  metallic  irritant  poisoning, 
not  necessarily  arsenic,  which  would  act  as  a  preservative.  He  determined  the 
quantity  of  arsenic  present  at  0‘689  of  a  grain.  Dr.  Hellon’s  quantities  added  to 
these  made  a  total  of  07 12  of  a  grain  in  the  three  jars.  If  the  arsenic  were  taken 
through  the  mouth  it  must  have  been  taken  a  considerable  time  before  death — he 
should  say  many  hours.  It  might  have  been  given  a  couple  of  days  before  death. 
The  effect  of  vomiting  would  be  to  remove  arsenic  from  the  stomach  and  the  upper 
part  of  the  small  intestines.  The  packet  produced  contained  over  half  an  ounce  of 
white  arsenic,  83  per  cent.,  coloured  blue,  with  blue  pigment  of  ultramarine.  The 
presence  of  that  particular  pigment  (the  colouring)  was  very  important.  If  it  had 
been  indigo  or  soot  it  would  not  have  been  affected  so  far  as  the  colour  went  by  the 
acid  of  the  stomach.  In  the  case  of  the  arsenic  coloured  by  ultramarine  the  acid 
of  the  stomach  destroyed  the  colour.  An  ordinary  fatal  dose  for  a  healthy  adult 
would  be  2  grains  of  white  arsenic,  or  2\  grains  of  blue  arsenic.  He  was  of  opinion 
that  halt  that  dose,  or  a  little  more,  would  kill  an  old  and  feeble  man.  The  box 
containing  the  rat-hole  contained  rough  plaster  and  partly  burnt  coal,  weighing 
J  oz.  The  whole  of  the  arsenic  in  the  contents  of  the  box  would  not  amount  to 

^  part  of  a  grain  ;  he  could  find  no  trace  of  arsenic  on  the  surface  of  the  plaster. 

i  re  was  usually  a  trace  of  arsenic  m  plaster  and  coal,  and  what  trace  he  did  find 
vas  of  a  very  insignificant  quantity.  On  April  16th,  by  the  licence  of  the  Home 
Secretary  he  attended  lventmere  cemetery  for  the  purpose  of  exhuming  the  body 
of  James  Gilpin.  Most  of  the  body  was  unusually  well  preserved  considering  that 

did  nntbfi  A  bUri6d  f°r  tweniy‘four  da^s-  He  examined  all  the  chief  organs  and 
did  not  find  any  appearance  to  account  for  the  natural  death  of  the  deceased  The 

heart,  lungs,  and  kidneys  were  quite  competent  to  perform  their  functions  There 
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were  only  the  usual  appearances  of  degeneration  met  with  in  persons  of  middle  and 
old  age.  He  removed  the  following  viscera  for  purpose  of  analysis  :  the  whole 
li'  ei  (weight  37  oz.),  kidneys  (92-  oz.),  spleen  (34  oz.),  the  heart  and  its  appendages 
(194  oz.),  4  oz.  of  fluid  from  the  chest  cavity,  and  muscle  from  the  thigh  (15£  oz.), 
also  42  grains  of  hair  from  the  head.  He  reserved  the  heart,  spleen  and  hair.  In 
all  the  other  organs  he  found  absorbed  arsenic  to  the  extent  of  0-195  of  a  grain. 
1  his  was  not  a  very  large  quantity,  but  quite  sufficient  to  show  that  deceased  had 
received  a  fatal  dose,  flaking  the  quantities  given  as  the  basis  for  the  whole  body, 
the  quantity  absorbed  would  be  from  2  to  3  grains  at  the  least,  this  being  in  addition 
to  that  in  the  stomach  and  intestines.  From  the  quantities  he  had  found,  coupled 
with  the  symptoms  during  life  and  'post-mortem  after  death,  he  had  no  doubt  Gilpin 
died  from  acute  poisoning  by  arsenic.  From  tho  evidence  it  would  appear  that  it 
was  an  anonymous  letter  which  led  to  police  inquiries,  the  medical  man  who  attended 
deceased  having  given  a  certificate  of  death  without  suspicion,  the  victim  being 
described  as  an  octogenarian. 


Poisoning  by  Antimony 

Source  and  Method  of  Occurrence.  Antimony  shares  with  arsenic  the 
unenviable  role  of  being  the  choice  of  the  wilful  poisoner,  most  of  the 
causes  Celebris  of  modern  times  having  to  do  with  one  or  the  other,  or 
both.1 

Antimony  in  the  form  of  tartar  emetic  is  used  medicinally  in  the  shape 
of  vinum  antimoniale,  strength  two  grains  to  the  ounce  (official  dose, 
ten  to  thirty  minims  or  two  to  four  drachms  as  an  emetic)  and  this  is 
the  form  in  which  the  metal  is  usually  employed  for  criminal  purposes. 
There  are  two  chlorides  of  antimony,  the  trichloride  and  the  penta- 
chloride  ;  the  latter,  butter  of  antimony,  is  also  used  as  “  bronzing 
liquid  ”  for  trade  purposes,  and  occasionally  cases  of  accidental  poisoning 
occur  from  it.  Taylor  collected  thirty-seven  cases,  of  which  fifteen  were 
fatal.2 


Tartar  emetic  [Potassium  Antimonyl  tartrate  2(KSb0C4H406)H20], 
in  the  state  of  powder,  is  white  and  crystalline.  It  has  been  occasionally 
sold  by  mistake  for  tartaric  acid,  with  soda  powders,  and  sometimes  for 
cream  of  tartar.  Its  official  dose  is  one-thirty-second  to  one-eighth 
grain  as  a  diaphoretic,  half  to  one  grain  as  an  emetic.  It  is  commonly 
used  for  intravenous  injection  for  bilharziasis  in  doses  of  one-half  to  two 

grains  every  second  day  for  twelve  doses. 

Various  organic  antimony  preparations  have  been  put  on  the  market 
in  recent  years  for  the  treatment  of  tropical  diseases.  Amongst  these 
are  stibenyl,  antimosan,  Urea  Stibemine,  Bayer  E.B.  212,  stibosan, 
neostibosan,  etc.  Attention  may  be  called  to  the  use  of  antimony  oxide 
in  the  manufacture  of  cheap  enamel  ware.  The  oxide  may  be  dissolved 
by  acid  liquids  placed  in  the  vessels,  and  a  number  of  cases  of  poisom  g 
have  been  traced  to  this  cause  (p.  455). 3 

Toxicity  and  Fatal  Dose.  The  smallest  fatal  dose  of  tartar  emetic 
was  in  a  child  three-quarters  of  a  grain,  and  in  an  adult  two  grains q  bu 

in  these  instances  there  were  circumstances  which  favoured  the  fatal  ope 
Hon  of  the  poison  4  Although  these  very  small  doses  with  fatal  icsu  t 
are  on  record,  there  are  marked  differences  as  regards  severity  of  symptoms 
and  fatahiy  with  much  larger  quantities  ;  and  in  view  of  the  fact  that 

1  Binz,  “  Pharmacology,”  E.  Tr.,  vol.  2,  p.  31S. 

2  Guy’s  Hosp.  Rep.,  1857. 

3  Ministry  of  Health,  Memo.  1/  1/Mod.,  1933. 

■»  Guy’s  Hosp.  Rep.,  1857. 
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two  grains  are  given  intravenously  as  a  routine  dose  for  the  treatment^ 
bilharzia  these  cases  cannot  be  accepted  as  the  normal.  - 
probably’ depend  in  some  degree  on  whether  active  vomiting  and  purgi  g 
have  been  e.xcited  or  not,  for  these  symptoms  have  not  been  present  m  a  I 
cases  Doses  of  from  twenty  grains  to  one  ounce  have  been  taken 
without  destroying  life,  although  alarming  symptoms  of  irritation  have 
followed.  In  one  case,  a  man,  cet.  50,  took  forty  grains  of  tartar  erne  ic, 
and  died  in  about  four  days.  This  was  the  only  one  out  of  five  cases  ot 
poisoning  by  this  substance  quoted  by  Orfila  which  proved  fatal.  Heck 
mentions  a  case  in  which  fifteen  grains  of  tartar  emetic  in  solution  killec 
a  child  in  a  few  weeks  ;  vomiting  and  purging  were  among  the  symptoms, 
and  these  were  followed  by  convulsions  and  death.  Mr.  Bia\o  also 
vomited  freely,  yet  he  died  (see  p.  447,  post),  which  proves  that  a  patient 
is  not  always  saved  by  vomiting  and  purging  ;  but  it  must  be  remembered 
that  in  his  case  opium  very  probably  shared  in  causing  death.  A  dose  of 
four  grains,  however,  has  been  known  to  produce  alarming  symptoms. 

A  man,  cet.  28,  swallowed  two  drachms  of  tartar  emetic  by  mistake 


for  Epsom  salts,  and  recovered  from  its  effects. 

A  boy,  cet.  1 2,  swallowed  by  mistake  for  ginger-beer  four  or  five  drachms 
of  a  solution  of  butter  of  antimony.  In  half  an  hour  he  was  seized  with 
vomiting,  which  continued  at  intervals  for  two  hours.  Remedial  means 
were  adopted,  and  he  recovered  in  about  eight  days.  Another  case  of 
recovery  from  a  dose  of  one  ounce  is  reported.l 2 

Duration.  In  acute  cases  death  may  occur  within  twenty-four  hours  ; 
but  it  is  more  common  at  a  later  period.  An  adult  was  killed  in  ten 
hours  by  a  dose  of  one  drachm  in  spite  of  early  and  violent  vomiting.3 
In  two  cases  ten  grains  killed  each  child  in  a  few  hours. 

In  1881  a  young  man  was  killed  in  six  hours  by  a  dose  of  fifteen  grains 
of  tartar  emetic.  The  characteristic  eruption  of  tartar  emetic  was  found 
on  the  mucous  membrane  of  the  stomach.4 

A  veterinary  surgeon  swallowed,  by  mistake  for  carbonate  of  sodium, 
about  200  grains  of  tartar  emetic  in  powder.  He  noticed  a  peculiar  taste. 
Vomiting  came  on  in  fifteen  minutes,  but  only  after  tickling  his  throat. 
This  continued  violently.  In  two  hours  there  was  severe  purging,  with 
symptoms  of  collapse.  The  vomited  matters  were  green,  and  the 
evacuations  like  boiled  sago.  There  was  no  appearance  of  blood  in  either. 
In  three  hours  severe  cramps  came  on  affecting  all  the  muscles  ;  lie  was 
unable  to  move  or  speak.  Brandy  and  other  remedies  were  employed 
and  in  six  hours,  after  a  warm  perspiration,  he  began  to  recover.  There 
was  suppression  of  urine  ;  only  a  small  quantity  was  passed,  and  this 
was  of  a  coffee  colour.  For  two  or  three  days  he  suffered  from  stiffness 
in  the  limbs  and  m  the  muscles  of  the  abdomen.  In  one  case,  fiftv-five 
grains  caused  the  death  of  an  adult  in  sixteen  hours. 


l-'W  g-at  pros® 


l  Orfila,  vol.  1,  p.  480. 

I  Lancet,  February  26th,  1848,  p  950 

■  Med.  Gaz.,  vol.  45,  p.  801. 
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A  girl,  cel.  16,  swallowed  a  dose  of  tartar  emetic  amounting  to  from  forty  to  sixty 
grains.  There  was  severe  vomiting  in  a  quarter  of  an  hour,  and  this  was  soon  followed 
by  purging  ;  these  symptoms  continued  for  about  three  hours.  She  also  complained 
of  pain  and  a  burning  sensation  along  the  gullet.  The  vomited  matters  were  of  a 
dark  colour.  On  the  following  morning  she  had  recovered  from  the  severity  of 
the  symptoms  ;  but  in  the  afternoon  there  was  a  relapse.  She  continually  threw 
her  head  back  and  screamed  ;  the  skin  was  warm  and  moist ;  the  pupils  were 
dilated,  and  the  knees  drawn  up.  She  died  in  about  thirty-six  hours  after  taking 
the  poison,  and  during  the  six  or  eight  hours  previous  to  her  death  she  was  delirious. 

In  another  case  an  army  surgeon  swallowed,  for  the  purpose  of  suicide,  from  two 
to  three  fluid  ounces  of  chloride  of  antimony.  About  an  hour  afterwards  there  was 
entire  prostration  of  strength,  with  coldness  of  skin,  and  incessant  attempts  to 
vomit.  The  most  excruciating  griping  pains  were  felt  in  the  abdomen  ;  and  there 
was  a  frequent  desire  to  evacuate  the  bowels,  but  nothing  was  passed.  In  the  course 
of  a  few  hours  reaction  took  place,  the  pain  subsided,  and  the  pulse  rose  to  120. 
There  was  now  a  strong  disposition  to  sleep,  so  that  he  appeared  as  if  suffering  from 
the  effects  of  a  narcotic  poison.  In  this  state  he  continued  until  he  died,  ten  hours 
and  a  half  after  he  had  swallowed  the  poison. 


Symptoms.  When  tartar  emetic  is  taken  in  a  poisonous  dose,  a  strong 
metallic  taste  is  perceived  in  the  mouth  during  the  act  of  swallowing. 
In  from  a  few  minutes  to  an  hour  there  is  groat  heat  and  constriction  of 
the  throat,  with  difficulty  of  swallowing,  violent  burning  pain  in  the 
region  of  the  stomach,  followed  by  incessant  vomiting  and,  later,  profuse 
purging,  faintness,  and  extreme  depression.  The  symptoms  are  indeed 
those  of  acute  gastro-intestinal  inflammation.  The  pulse  is  small,  rapid, 
and  sometimes  imperceptible  ;  the  skin  cold,  and  covered  with  a  clammy 
perspiration  ;  and  the  respiration  is  painful.  Should  the  case  prove  fatal 
death  may  be  preceded  by  giddiness,  insensibility,  great  prostration  of 
strength  and  sometimes  violent  spasms  of  the  muscles  of  the  extremities, 
which  may  assume  either  a  clonic  or  a  tetanic  character.  Such  are  the 
svmptoms  in  an  acute  case  of  poisoning  by  this  substance  Cases  oi 
poisoning  by  tartar  emetic  at  first  greatly  resemble  those  of  poisoning 
bv  arsenic  •  but  in  fatal  cases  the  remissions  often  seen  in  arsenical 
poisoning  are  absent,  and  recovery  is  common  even  when  there  is  great 
collapse  Occasionally  a  pustular  eruption  like  that  produced  by  t 
external  application  of  tartar  emetic  appears  on  the  skin. 

After  intravenous  injection  the  common  symptoms  observed  - 
coughing  nausea,  vomiting  and  temporary  giddiness.  A  metallic  taste 
is  often  noticed.  Collapse  occasionally  occurs  and  rarely  sudden  death. 
Persistent°  vomiting,  diarrhoea,  cramps  and  diminution  of  unne  are 

symptomatic  in  some  patients.1 

'  Proctor  met  with  the  cases  of  four  children  to  whom,  in  I860,  bj 
•  mixture  of  sulphur  and  tartar  emetic  had  been  given  An 

mistake,  a  ,  one  drachm  of  tartar  emetic  had  been 

ounce  of  sublimed  su  mptoms  presented  the  same  characters 

divided  among  the  four.  vio*,ent  and  incessant,  pain  in  the 

bowels,  pimghig, 

110  Wu,ty 

of'swallowing.  emetic  and  in  an 

A  man,  ref.  28,  swanoweu  found  in  the  following 

staTc  a-tHistiulse01waI19  impewptible,  the  tongue  was  dry  and  red,  the 
.  Khalil,  Archiv.ftrSchiJfurul  Tropen- Hygiene,  1920,  band  30,  S.  451-10,. 
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countenance  cold,  livid,  bathed  with  clammy 

of  creat  suffering;  violent  pain  was  felt  in  the  stomach  ana  o\ei 

whote  of  the  abdomen,  with  constant  spasmodic  cent—  of  tho 

muscles  particularly  of  the  abdomen  and  arms.  The  fingers  were  m  m  y 
contracted,  and  the  muscles  quite  rigid.  He  vomited  once,  al boi ut  half 
an  hour  after  he  had  swallowed  the  poison  ;  and  after  this  he  ^d  constant 
involuntary  watery  purging.  An  emetic  oi  mustard  and  salt  was  given 
to  him,  and  this  produced  violent  vomiting  of  bilious  matter  C.reen  tea, 
brand v,  and  decoction  of  oak-bark  were  freely  given  ihe  cramps, 
vomitings  and  watery  purging  continued  for  six  hours.  I  he  symptoms 
then  became  mitigated,  and  he  gradually  recovered,  suffering  chiefly  from 
profuse  night  sweats.1  This  case  is  remarkable  for  the  unusual  character 
of  the  symptoms,  as,  in  the  absence  of  active  vomiting,  it  was  necessary 
to  give  an  emetic,  and  also  for  the  recovery  of  the  patient  after  so  large  a 
dose  of  the  poison. 


On  April  18th,  187(3,  Mr.  Bravo,  a  barrister,  cet.  30,  was  poisoned  by 
tartar  emetic.  After  dining  with  his  wife  and  whilst  alone  in  a  loom, 
at  6.30  p.m.,  he  was  suddenly  seized  with  violent  sickness  and  vomiting. 
When  seen  at  10.30  p.m.  by  Moore,  he  was  lying  back  in  a  chair  totally 
unconscious  ;  the  breathing  was  noisy,  and  the  heart’s  action  was  barely 
perceptible.  He  did  not  seem  to  suffer  pain,  and  his  appearance  was  not 
unlike  that  of  a  person  under  the  effects  of  a  narcotic.  He  had  previously 
complained  of  pain  in  the  stomach,  and  an  emetic  of  mustard  and  water 
had  been  given.  The  pupils  were  widely  dilated  ;  and  he  was  unable 
to  swallow  when  seen  shortly  afterwards  by  Harrison.  At  1.45  a.m.  he 
first  vomited  blood.  At  3.30  a.m.  on  the  19th,  soon  after  he  was  seen  by 
George  Johnson  and  Royes  Bell,  a  little  consciousness  returned  ;  and  he 
then  said,  to  account  for  his  state,  that  he  had  rubbed  his  gums  with 
laudanum,  and  that  he  might  have  taken  some  of  this  liquid.  Just 
before  becoming  unconscious — viz.,  at  2.45  a.m. — he  vomited  blood,  and 
passed  bloody  stools.  Throughout  the  19th,  after  the  return  of  con¬ 
sciousness,  he  suffered  excruciating  pain,  and  was  violently  purged  and 
vomited  frequently.  On  the  20th  the  patient  was  seen  by  Gull,  at  6.30  p.m. 
who  found  him  pulseless  and  dying.  He  was  told  that  he  was  dying  of 
poison,  and  was  asked  how  he  came  by  it.  He  replied,  “  I  took  it  myself.” 
“  What  did  you  take  ?  ”  “  Laudanum.”  When  told  that  he  had  taken 
more  than  laudanum,  he  made  no  further  statement  bearing  upon  the 
matter,  except  to  say  a  second  time  :  “I  took  it  myself.”  Pain,  collapse, 
vomiting,  purging,  and  occasional  convulsions,  especially  of  the  upper 
limbs,  continued  till  near  the  close,  when  the  vomiting  and  purging 
ceased.  He  died  on  the  21st  of  April,  fifty-five  hours  and  a  half  after 
the  commencement  of  symptoms.2 


The  chloride  gives  symptoms  practically  identical,  but  with  more 
local  pain  and  signs  of  irritation. 


In  1 868,  a  man  swallowed  three  or  four  ounces  of  bronzing  liquid 
which  proved  to  be  a  solution  of  chloride  of  antimony.  He  vomited 
violently,  but  continued  his  work  for  an  hour  ;  the  vomited  matters 

*  'Trell°W  gI'T  C0l';Ur-  There  in  the  stomach,  but  no 

puling.  He  was  not  seen  by  a  medical  man.  He  had  passed  a  sleepless 


1 

2 


Lancet,  May  22nd,  1847,  p.  535. 
The  Times,  1876,  July  12th,  etc. 
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night,  and  complained  much  of  oppression  in  the  region  of  the  heart. 
He  died  in  about  eighteen  hours. 

Four  grains  gave  rise  to  violent  pain  in  the  abdomen,  vomiting,  and 
purging.  The  patient  then  fell  into  strong  convulsions,  which  lasted 
half  an  hour.  He  became  speechless,  no  pulse  could  be  perceived,  the 
skin  was  cold,  and  it  was  supposed  that  he  was  dead.  Stimulating 
frictions  and  poultices  were  employed,  and  he  slowly  recovered  in  about 
fourteen  days. 

Borgzinner  (quoted  by  Leschke,  “  Clinical  Toxicology,”  1933,  p.  76) 
reports  the  following  fatal  case  of  poisoning  by  antimosan. 

A  woman,  aged  42,  was  treated  with  antimosan  for  multiple  sclerosis 
in  1926.  Seventeen  injections  (2-35  grams  in  all)  were  given,  with  a 
good  measure  of  success,  over  a  period  of  two  months.  In  1927  the 
injections  were  renewed,  but  after  the  third  (at  an  interval  of  five  days) 
she  collapsed  in  the  consulting  room,  with  pains  in  the  sacral  and  stomach 
regions.  A  few  hours  later  she  vomited  and  coughed  up  blood,  afterwards 
becoming  deeply  somnolent,  with  pale,  cyanosed  lips.  The  reflexes 
could  not  be  elicited,  there  were  extensive  purpural  haemorrhages  on  the 
trunk  and  extremities,  as  well  as  in  the  conjunctiva;  and  in  the  mucous 
membrane  of  the  mouth.  The  pulse  was  weak  and  hurried,  bronchitis 
developed,  the  liver  wras  swollen,  the  urine  contained  a  good  deal  of 
albumen  with  leucocytes,  and  there  wras  a  leucocytosis  of  12,800.  Post¬ 
mortem  :  purpura,  marked  fatty  degeneration  of  the  liver,  softening  of  the 
spleen,  pneumonia,  flabbiness  and  enlargement  of  the  heart. 


Chronic  Poisoning.  Criminal  poisoners  rarely  resort  to  a  single  large 
dose  of  antimony  for  their  purpose  ;  they  more  commonly  give  small 
doses  at  intervals. 

The  principal  symptoms  are  those  of  gastro-intestinal  catarrh,  viz., 
nausea  and  vomiting  of  mucous  and  bilious  liquids  ;  great  depression  , 
watery  purging,  often  followed  by  constipation  *,  small  and  frequent 
pulse  ;  loss  of  voice  and  muscular  strength  ;  coldness  of  the  skin,  with 
clammy  perspiration  ;  and  death  from  exhaustion.  Se\eral  cases  ha^e 
occurred  in  this  country  which  show  that  tartar  emetic  has  been  thus 
criminally  employed.  In  addition  to  the  cases  of  Ann  Palmer  and 
J  P  Cook,  there  are  those  of  R.  v.  M' Mullin' ;  R.  v.  Freeman *  ;  and 
the  cases  of  the  James  family  at  Liverpool.3  The  prisoner  Winslow 
was  indicted  for  the  murder  of  his  mistress  Ann  James.  It  was  clearly 
proved  that  antimony  had  been  administered  to  the  deceased,  not  only 
from  the  symptoms,  but  by  the  detection  of  the  poison  m  the  urine  during 
life.  The  deceased  was  at  the  time  labouring  under  malignant  disease 
affecting  the  caecum  and  stomach,  but  it  was  alleged  that  ^r  ea 
been  accelerated  by  antimony.  The  prisoner  was  acquit  ed  owing  to 
the  difficulty  of  proving  the  act  of  administration.  The  poison  had  hee 
glen  at  interval,  in  small  doses,  and  as  deceased  survived  about  a  fort¬ 
night  after  the  last  dose,  it  was  found  only  m  traces  in  th Xfof  three  of 
The  death  of  this  woman  led  to  the  exhumation  of  the  bod-esoi  three  ot 
hpr  relatives  wffio  had  lived  in  the  same  house  with  her  and  the  pnsoi  , 

and  had  died  suddenly  some  months  previously  in  suspicio^  cncu^tances. 

The  viscera  of  these  bodies  were  examined,  and  in  each  case  an  y 
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was  found  in  small  quantity,  but  still  extensively  diffused  through  tl,e 
organs.  So  far  as  the  history  of  their  cases  could  be  obtained,  they  were 
victims  of  chronic  poisoning  by  antimony.  This  cause  ol  death  was  not 

suspected  at  the  time.1  -  , 

Administered  in  small  doses,  antimony  may  cause  death  by  its 

depressing  influence  on  the  heart.  Aged  persons,  or  those  who  are 
debilitated  by  disease,  may  die  in  these  circumstances  from  a  medicinal 
dose  or  doses  which  would  produce  no  injury  to  strong  and  healthy 
adults.  The  effects,  however,  should  be  clearly  traced  to  the  action  of 
the  poison,  and  not  be  owing  to  exhaustion  as  a  result  of  disease.  In 
1853,  a  case  was  referred  to  Taylor  in  which  it  was  supposed  that  two 
doses  of  antimonial  wine,  equal  to  about  three  grains  of  tartar  emetic, 
had  caused  the  death  of  a  man  who  was  in  a  diseased  condition  by  its 
remote  effects  upon  the  heart.  No  trace  of  poison  was  found  in  the 
stomach  or  tissues  ;  there  were  no  symptoms  to  indicate  poisoning,  so 
that  death  could  not  be  reasonably  attributed  to  the  medicine.  The 
man  died  in  about  twenty  hours,  probably  from  exhaustion  of  the  vital 
powers  as  a  result  of  disease,  and  not  from  the  action  of  this  substance. 
This  shows  that  medical  men  should  be  alive  to  the  possibility  of  crime 
in  such  circumstances  as  ill  health.2 

Antimony,  formerly  much  employed  in  febrile  conditions,  is  now 
seldom  used  except  for  intravenous  injection  in  anthelmintic  work,  and 
its  presence  in  a  body  on  analysis  is  very  suspicious. 

Treatment.  If  vomiting  has  not  occurred,  it  should  be  induced  by 
means  of  an  emetic  of  mustard  and  water,  or  by  tickling  the  fauces  with 
a  feather,  after  which  the  stomach  tube  may  be  employed  to  wash  out 
the  stomach.  In  cases  of  poisoning  by  “  butter  or  chloride  of  antimony  ” 
the  stomach  tube  should  not  be  used.  After  the  stomach  has  been 
emptied  a  drachm  of  tannic  acid,  dissolved  or  suspended  in  warm  water, 
may  be  administered,  with  the  object  of  forming  an  insoluble  tannate 
of  antimony.  Opium  should  be  given  to  relieve  the  pain,  and  ice  may  be 
administered  to  allay  the  vomiting  and  gastric  irritation.  Demulcent 
drinks,  such  as  linseed  tea,  almond  mixture  and  milk,  may  be  taken,  and 
warmth  and  stimulants  should  be  employed,  if  necessary,  to  overcome 
the  depressing  action  of  the  poison. 

Post-mortem  Appearances.  The  preparations  of  antimony  are  irritants 
and  the  chloride  is  a  corrosive.  Hence  possibly  corrosion,  and  certain] v 
irritation  of  the  stomach,  are  to  be  looked  for;  but  it  is  exceedingly 
unlikely  that  the  eye  will  reveal  in  any  special  way  that  antimony  was 
the  cause  of  the  irritation.  In  the  case  of  the  boy  and  girl  above  the 
bodies  were  examined  between  four  and  live  days  after  death  In ’tb  it 
of  the  boy  there  was  effusion  of  serum  in  the  right  pleura  ;  the  lower 
lobe  of  the  right  lung  posteriorly  was  redder  than  natural  and  the 
peritoneum  was  injected  from  recent  inflammation.  The  mucous 
membrane  of  the  duodenum  was  inflamed,  and  covered  with  a  whitish 
yellow  viscid  secretion;  this  was  observed  throughout  n„  •  .  ,  ■ 

although  the  colour  was  of  a  deeper  yellow  in  the  large  intestine^  there 
vas  no  ulceration.  The  peritoneal  coat  of  the  stomach  was  inflamed 

1 857,Spp.  369-481°SP  ^  “i  1860  >  —  *•  -  Lancaster  Sum.  As, 
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The  mucous  membrane  of  this  organ  was  also  much  inflamed,  especially 
about  the  larger  curvature  and  at  the  cardiac  orifice  ;  but  there  was  no 
ulceration.  The  contents  (about  two  ounces  and  a  half  of  a  dark  bloody 
fluid  having  a  slightly  acid  reaction)  were  adherent  to  it  ;  and  in  one 
case  there  was  a  patch  of  lymph.  The  tests  used  did  not  indicate  the 
presence  of  antimony.  With  regard  to  other  appearances,  the  tongue 
was  covered  with  a  white  fur,  and  appeared  sodden  ;  the  throat  was 
not  inflamed  ;  the  windpipe  and  gullet  had  a  natural  appearance.  On 
opening  the  head  the  dura  mater  was  found  congested  ;  the  longitudinal 
sinus  contained  a  coagulum.  The  vessels  of  the  surface  of  the  brain  were 
much  injected  with  dark  blood,  the  whole  surface  having  a  deep  purple 
colour.  Every  portion  of  the  brain,  when  cut,  presented  many  bloody 
points.  The  cerebellum  and  medulla  oblongata  were  also  congested  : 
there  was  no  effusion  in  the  ventricles  or  at  the  base  of  the  brain.  In  the 
body  of  the  girl  the  morbid  appearances  were  similar  ;  there  were  in 
addition  patches  on  the  arms,  legs,  and  neck  resembling  the  eruption  of 
scarlatina.  The  arachnoid  membrane  was  more  opacpie  than  usual ;  and 
on  the  mucous  membrane  of  the  stomach,  where  the  inflammation  was 
greatest,  were  two  or  three  white  spots,  each  about  the  size  of  a  split  pea, 
which  appeared  to  be  the  commencement  of  ulceration.1 

At  the  autopsy  made  on  Mr.  Bravo  the  day  after  death  the  following 
appearances  were  observed  by  Payne.  There  was  no  sign  of  inflamma¬ 
tion,  congestion,  nor  ulceration.  The  stomach  contained  about  eight 
ounces  of  thick,  gruel-like  matter,  of  a  yellowish  colour,  containing  small 
solid  lumps,  and  had  the  odour  of  alcoholic  fermentation.  The  gullet 
was  natural,  and  contained  some  of  the  same  matter  as  the  stomach. 
The  first  part  of  the  bowels  was  so  soft  that  it  was  torn  in  tying  it,  but 
subsequent  careful  examination  showed  no  perforation  nor  ulceration. 
The  surface  was  pale  and  yellowish,  like  that  of  the  stomach.  The  whole 
of  the  small  intestines  was  like  this,  except  the  lower  part,  where  there 
were  some  red  spots.  This  part  of  the  bowels  contained  yellow  pasty 
matter  without  any  admixture  of  blood.  Subsequent  examination  showed, 
in  the  cfecum,  several  small  ulcers  from  which  the  bleeding  had  evidently 
taken  place,  but  there  was  no  perforation.  The  remainder  of  the  large 
intestine  was  very  deeply  blood-stained,  but  without  ulceration.  I  e 
contents  were  soft  dark-red  material,  composed  of  faecal  matter  mixed 
with  blood.  The  liver  and  spleen  were  natural,  as  were  also  the  pancreas, 
kidneys,  and  other  abdominal  organs.  The  skull  and  the  membranes  of 
the  brain  were  found  quite  natural,  containing  only  the  usual  amount  of 
blood  The  brain-substance  was  also  natural,  and  contained  no  excessive 
amount  either  of  blood  or  of  watery  fluid.  The  mouth  and  lips  were 
natural  except  that  the  papillae  at  the  back  of  the  tongue  were  somewhat 
more  prominent  than  is  usual.  There  was  no  other  appearance  of  disease 
in  the  body,  except  what  had  been  noted. 

I  n  the  case  of  the  girl  cet.  16  (above),  an  inspection  was  made 
1  nftor  death  The  throat  appeared  swollen  ;  the  lungs  were  slight 
Ssted  ;  the  heart  was  healthy,  and  contained  about  six  drachms  of 

flu  e  blood,  ine  st  were  softened,  and  blood 

was  eWiserl  utnler  tlm  mucous  colt  in  several  places.  The  small  intestmes 

1  Lancet,  April  25th,  1846,  p.  460. 
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contained  a  similar  fluid,  with  much  mucus  ;  but  there  was  no  appeal 
of  inflammation.  Only  slight  traces  of  the  poison  were ^  found  in  the 
contents  of  the  stomach  by  the  usual  tests,  the  greater  pait  having  p 
been  lost  by  vomiting  and  purging .  In  animals  poisoned  bythissub 
stance.  Pavy,  and  the  author  found  general  inflammation  of  the  lower 

half  of  the  intestines.  . 

In  a  case  where  antimony  chloride  had  been  used,  the  interior  of  t  \c 
alimentary  canal,  from  the  mouth  downwards  to  the  jejunum,  presented 
a  black  appearance,  as  if  the  parts  had  been  charred.  In  genera  ,  t  leie 
was  no  mucous  membrane  remaining,  either  on  the  stomach  or  elsewhere  ; 
only  a  flocculent  substance,  which  could  be  easily  scraped  off  with  the 
back  of  a  scalpel,  leaving  the  sub -mucous  tissue  and  the  peritoneal  coat. 
All  these  parts  were  so  soft  that  they  were  easily  torn  by  the  lingers.  On 
further  inspection,  the  mucous  membrane  of  the  stomach  was  found  much 
corroded .  Near  the  intestinal  end  there  were  numerous  putty -like  masses . 
In  parts  it  was  a  vivid  red  colour,  and  in  other  parts  blackened.  There 
was  no  perforation.  The  duodenum  presented  similar  appearances. 
There  w^as  no  mark  of  corrosion  on  the  lips,  nor  in  the  lower  part  of  the 
gullet.  The  upper  part  of  this  tube,  the  fauces  and  mouth,  could  not  be 
examined.  Antimony  was  found  in  the  putty-like  masses  of  membrane 
as  well  as  in  the  contents  of  the  stomach  and  the  liquid  swallowed. 


Analysis —General  Remarks.  The  general  remarks  on  p.  426  with 
regard  to  arsenic  apply  equally  well  to  antimony.  It  must  be  remembered 
that  the  discovery  of  antimony  in  the  contents  of  a  stomach  is  by  no 
means  a  proof  of  its  having  been  taken  or  administered  as  a  poison, 
since  tartar  emetic  is  sometimes  prescribed  as  a  medicine,  although  seldom 
taken  as  such  by  persons  of  their  own  accord.  We  could  only  suspect 
that  it  existed  as  a  poison,  or  had  caused  death,  when  the  quantity 
present  was  large  and  there  were  corresponding  appearances  of  irritation 
in  the  stomach  and  bowels.  The  presence  of  any  quantity,  if  not 
lawfully  administered  as  a  medicine,  is  always  a  suspicious  fact  and 
demands  explanation.  In  two  cases  of  criminal  administration  in  small 
doses,  the  quantity  found  in  each  body  did  not  exceed  three  grains.  The 
moie  disco\  ery  of  it  in  a  medicinal  mixture  cannot  of  itself  be  evidence 
of  an  intent  to  poison. 


The  detection  of  antimony  in  the  tissues  does  not  necessarily  indicate 
that  it  has  been  criminally  administered  nor  that  it  has  caused  death  ; 
but  its  presence  should  be  reasonably  accounted  for,  as  antimony  may 
have  been  unlawfully  administered.  At  the  same  time  it  must  be 
remembered  that  antimony  is  not  a  natural  constituent  of  the  bodv 
nor  arc  minute  traces  of  it  so  commonly  found  in  food  materials  as  may  be’ 
the  case  with  arsenic  or  copper.  In  several  cases  of  suspected  death  from 
Cnidep°if  on  copper,  evidently  of  an  antimonial  nature,  have 

thnf  ”  ’  ed  fom  ,tlle  llvf  or  ‘issues.  On  inquiry  it  lias  been  found 
hat  ant.mon.al  medicines  had  been  taken  shortly  before  death  Con¬ 
versely,  when  no  antimony  is  found,  or  the  metal  is  present  in  the  tissues 
m  minute  quantity,  it  is  still  consistent  with  medical  experience  and 
observa  ion  that  the  person  may  have  died  from  antimony.  The  ^"‘f 

this  feet,/8'  Y e°  (Ju  y  l800)’  furnishes  a  remarkable  illustration  of 


1  Lancet,  1854,  1,  p.  c>8. 
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This  lady  had  symptoms  during  her  illness  which  were  referred  by  her  medical 
attendants  to  the  effects  of  small  doses  of  antimony.  Antimony  was  found  in  the 
in  ine  by  them  as  well  as  by  Iderapath  ;  but  after  death  ( i.e .,  in  about  nine  days)  no 
antimony  was  found  in  the  tissues  nor  any  part  of  the  body.  Upon  this  fact,  and 
the  e\  idence  ot  co-existing  disease,  it  was  alleged  that  she  had  died  from  disease 
and  not  from  poison.  The  jury  returned  a  verdict  to  the  effect  that  her  death  had 
been  accelerated  by  irritant  poison.1 


The  case  is  important  in  this  respect  :  it  shows  that  antimony  may 
be  found  in  an  evacuation,  and  that  death  may  be  accelerated  by  the 
metal  ;  but  although  the  person  may  die  within  nine  days,  none  may 
be  detected  in  the  body. 

From  the  first  vomit  of  Mr.  Bravo,  Redwood  obtained  antimony 
equivalent  to  ten  grains  of  tartar  emetic.  Antimony  was  also  detected 
in  the  liver,  and  in  fluid  taken  from  the  large  intestines  of  the  deceased, 
but  not  in  the  contents  of  the  stomach.  Traces  of  the  metal  were  also 
discovered  in  the  urine  passed  during  life.  Redwood  was  of  opinion 
that  at  least  twenty  grains  of  tartar  emetic  had  been  taken  by  the  deceased. 
A  verdict  of  wilful  murder  by  some  unknown  person  was  returned,  no 
tartar  emetic  being  traced  into  the  hands  of  the  deceased  nor  of  any  other 
person  about  him.  It  was  also  known  that  Mr.  Bravo  was  well  read  in 
medical  jurisprudence,  and  was  acquainted  with  the  poisonous  nature 
of  tartar  emetic.  Some  months  after  the  return  of  the  above  verdict, 
evidence  came  into  the  possession  of  Sir  Thomas  Stevenson,  who  watched 
the  medical  aspect  of  the  case  at  the  inquest  on  behalf  of  one  of  the 
persons  living  in  the  same  house  as  the  deceased,  showing  that  Mr.  Bravo 
had  tartar  emetic  in  his  possession  within  six  or  seven  weeks  of  his 
decease.  He  had  purchased  a  large  number  of  quack  powders,  extensively 
advertised  as  a  cure  for  dipsomania,  and  received  instructions  that  these, 
if  administered  too  freely  to  his  wife,  would  cause  vomiting.  It  is  possible 
that  these  powders — each  of  them  consisting  of  half  a  grain  of  tartai 
emetic  with  a  pink  vegetable  pigment— may  have  been  taken  in  fatal 
amount  by  the  deceased,  who  was  unaware  of  their  poisonous  nature, 
for  the  purpose  of  causing  ejection  of  the  laudanum  which  he  had 
admittedly  taken.  It  is  probable  that  the  laudanum  would  delay  the 
ejection  of  the  tartar  emetic,  and  thus  increase  the  liability  to  a  fatal 


result. 

Chemical  Analysis.  As  in  the  case  of  arsenic,  the  Reinsch  test  may 
be  used  as  a  preliminary  means  of  detecting  small  amounts  of  antimony 
in  organic  fluid*,  tissues,  etc.,  but  for  confirmation  of  the  result  of  this 
test  by  quantitative  analysis,  or  for  the  detection  of  minute  amounts 
too  small  to  give  definite  results  by  the  Reinsch  test,  it  is  necessary  to 
destroy^ the  organic  matter  by  one  or  other  of  the  methods  described  in 

the  section  on  arsenic. 

Hydrogen  sulphide  bubbled  through  a  solution  of  an  antimony  salt 
or  missed  over  a  solid,  produces  the  characteristic  orange-red  antimony 
sulphide  This  precipitate  is  insoluble  in  cold  dilute  hydroch  one  acu 

ELss-dawt  s 

£S  rt£  USSUL  SSR iSAX  -  - 

in  the  absence  of  organic  matter. 

1  Med.  Times  and  Gaz.,  1800,  2.  pp.  100,  271  and  317. 
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Water  in  excess,  converts  antimony  chloride  to  the  insoluble  o\v- 
chloride.  ’  The  sulphide  precipitated  from  the  test  so  ution  by  Mjog, 
sulphide  is  filtered  off  and  dissolved  in  hot  hydrochloric  acid.  Caiefi 
addition  of  sodium  hydroxide  to  this  solution  causes  precipitatmn  of 
antimony  oxide  after  the  excess  of  acid  has  been  neutralised.  [  _  ■ 
precipitate  is  easily  missed,  as  it  dissolves  in  excess  of  the  alkali.]  1  < 

precipitate  is  then  redissolved,  without  filtration,  in  the  minimum 
amount  of  dilute  hydrochloric  acid,  and  a  drop  or  two  of  the  resultant 
solution  is  poured  into  a  beaker  of  water.  A  white  precipitate  indicates 
the  presence  of  antimony  or  bismuth.  The  two  are  readily  distinguished 
by  the  fact  that  antimony  oxychloride  is  soluble  in  tartaric  acid,  whereas 
bismuth  oxychloride  is  not. 


Zinc.  The  suspected  liquid,  strongly  acidified  with  hydrochloric 
acid,  is  placed  in  a  platinum  dish  and  a  zinc  rod  is  immersed  in  it, 
touching  the  dish.  Antimony,  but  not  arsenic ,  is  deposited  on  the 
platinum  as  a  brown  or  black  stain.  The  identity  of  the  stain  may  be 
established  by  dissolving  it  in  nitric  acid,  and  adding  hydrogen  sulphide 
solution,  when  orange  antimony  sulphide  is  precipitated.  The  antimony 
deposit  may  also  be  obtained  by  immersing  in  the  acidified  liquid 
(contained  in  a  glass  or  porcelain  vessel)  a  piece  of  platinum-foil  wrapped 
round  with  zinc-foil.  The  liquid  should  not  be  so  strongly  acid  as  to 
attack  the  zinc  rapidly.  The  test  may  be  applied  in  the  presence  of 
organic  matter.  One  ten-thousandth  of  a  grain  gives  a  distinct  stain. 


Tin.  Metallic  antimony  is  deposited  from  acid  solution  on  tin-foil 
immersed  in  the  solution.  Arsenic  is  not  deposited. 


Reinsch’s  Test.  The  technique  of  this  test  has  already  been  described 
(p.  430).  In  the  case  of  antimony  the  deposit  on  the  copper  is  reddish 
or  violet  at  first  or  if  the  amount  of  antimony  is  small.  Larger  amounts 
of  antimony  form  a  grey  stain  with  a  metallic  lustre,  or  a  black  amorphous 
layer.  For  identification,  the  antimony  may  be  removed  by  solution  in 
dilute  potassium  permanganate,  or  the  dried  copper  strip  may  be  heated 
in  a  glass  tube  open  at  both  ends,  when  antimony  trioxide  is  formed  and 
sublimes  on  the  cool  part  of  the  tube.  The  sublimate — usually  amor¬ 
phous  may  be  dissolved  in  hydrochloric  acid  for  testing  further,  or 
hvdiogen  sulphide  may  be  passed  over  it,  when  it  is  converted  to  orange 
antimony  sulphide. 


Marsh- Berzelius  Test.  The  deposit  on  the  heated  tube  in  this  test 

(see  p.  432  for  technique)  may  be  identified  as  antimony  by  the  following 
tests  • - 


(!)  The  deposit  is  grey  or  black  (not  brown)  and  is  often  found  on 
both  sides  of  the  heated  part  of  the  tube. 

(2)  Heat  the  deposit  cautiously  after  blowing  air  through  the  tube 
to  remove  hydrogen.  A  white  sublimate  in  the  cool  part  of  the  tube  is 
usually  amorphous  in  the  case  of  antimony,  whereas  that  from  arsenic 
consists  of  octahedral  or  tetrahedral  crystals. 

(3)  i  If  a  stream  of  hydrogen  sulphide  is  passed  over  the  metallic 
dopes,  or  the  sublimate  of  oxide,  the  non-volatile  orange  uCh  de  s 
formed  from  antnnony,  the  volatile  canary-yellow  sulphide  from  arsenic 
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(4)  riic  metallic  deposit  of  antimony,  unlike  that  of  arsenic,  does 
not  readily  dissolve  in  a  solution  of  calcium  hypochlorite  (bleaching 
powder). 

Gutzzit  Test  (see  p.  435). 

Quantitative  Estimation.  For  small  amounts,  the  Marsh-Berzelius 
method  may  be  used,  a  series  of  standard  deposits  being  prepared  as  in 
the  case  of  arsenic.  The  Gutzeit  method  may  also  be  employed,  again 
with  a  freshly  prepared  series  of  standard  stains. 

Larger  amounts  may  be  estimated  as  sulphide  as  follows  : — The 
solution  obtained  after  destruction  of  organic  matter  is  acidified  with 
hydrochloric  acid  (if  not  already  acid)  and  saturated  with  hydrogen 
sulphide.  The  flask  is  stoppered  and  allowed  to  stand  for  two  hours,  and 
the  precipitate  is  then  filtered  off  and  washed.  [Precipitate  A.] 

(a)  If  lead,  copper,  mercury,  or  bismuth1  may  be  present,  the 
precipitate  A  is  extracted  two  or  three  times  with  yellow  ammonium 
sulphide  solution.  The  extracts  are  acidified  with  hydrochloric  acid  and 
re-saturated  with  hydrogen  sulphide.  The  precipitate  is  filtered  off  and 
washed.  [Precipitate  B.] 

(b)  If  arsenic2  may  be  present,  precipitate  B  (or  A  if  lead,  etc.,  are 
known  to  be  absent)  is  boiled  with  concentrated  hydrochloric  acid  until 
the  smell  of  H,S  is  no  longer  perceptible.  The  mixture  is  then  diluted 
with  water  and  filtered.  The  filtrate  contains  antimony,  while  arsenic 
sulphide  remains  insoluble.  Antimony  sulphide  is  then  precipitated  by 
saturating  the  solution  with  hydrogen  sulphide.  [Precipitate  C.] 

The  precipitate  [A  if  antimony  alone  is  present,  B  if  arsenic  is  absent 
but  lead,  copper,  mercury,  or  bismuth  may  be  present  ;  0  if  arsenic  may 
be  present  as  well]  is  transferred  to  a  weighed  porcelain  or  silica  boat 
which  is  introduced  into  a  horizontal  combustion  tube  through  which  a 
gentle  stream  of  dry  carbon  dioxide  is  passed.  The  boat  is  then  heated 
to  expel  water  and  sulphur.  It  is  allowed  to  cool,  the  current  of  gas 
being  continued,  and  is  then  weighed  again.  The  heating  is  repeated 
until  the  weight  is  constant.  The  black  antimony  sulphide  which  remains 
in  the  boat  contains  71-77  per  cent  of  antimony. 


Cases.  (1)  An  extraordinary  trial  for  murder  by  alleged  pmsomng ;  with  t 
substance  took  place  at  Annapolis,  U.S.,  in  1871.  Mrs.  Wharton  was  charged  with 
mdso  hw  her  friend  General  Ketchum.  The  General  died  after  a  short  illness,  but 
the  symptoms,  taken  as  a  whole,  bore  no  resemblance  to  those ^observed  ^ 

Aj/itli  nnt imonv  although  poisoning  wras  suspected  during  life.  11 

in  the  body  proved  nothing  for  or  against  antimonial  poisoning  and  some  p  >  siuan. 
of  oxperieLe  deposed  that  the  symptoms  and  appearance  w^e  -« 
disease  affecting  the  membranes  of  the .  Sas  employed 

the  chemical  evidence,  it  appears  that  su  p  ‘  sulphide  resembling  that  of 

for  the  detection  of  antimony,  and  a  red-brown  si dphic  e  le.en  b  four. 

antimony  was  obtained;  but  the  quantity  o  ai£®  ;  f  a  gra  in  of  tartar  emetic, 
tenths  of  a  grain,  estimated  as  eqmva lent -to eigl kt-ten  /  /  in>  not  amounting 
Thus  the  chemical  analysis  brought  out  only  a  faction  ^  geparation  of 

to  one-twentieth  part  of  the  quantity  sau  1 -  th’Q  inference  drawn  from 

antimony  in  the  metallic  state  was  made  c  hvdrogen.  No  chemical  results 

the  coloured  precipitate  produced  by  sulphi^etted  hj  haye  allowed  the 

were  produced  in  court,  although  t  le  am  copper  tin,  zinc,  and 

production  of  metallic  antimony  in  a  few  minutes  by  copper, 

1  Jones  (Zone-.  January  23rd,  1926)  has  shown  that  so-called  pure  tartar  emetic  may 

contain  traeos  of  load  and  arsenic. 

2  Lancet,  January  23rd,  1926. 


POISONING  BY  BISMUTH  SALTS 


455 


platinum,  or  by  Marsh's  process. 

was  not  satisfactory,  and  that  twenty  gr.  •  conflict  with  the  pathological 

unproved.  The  cheinical  ewidOTce  do^no^^ere^e^eon^^^  the  presence  and 

evidence,  for  it  tailed  to  sn  j  rn.  accused  was  acquitted.1 

proportion  of  the  °^vJ,  March  1904,  it  was  stated  that  the 

assistance  to  get  away  to  the  house  of  his  brother,  and  was  there  put  to  bed  His 
condition  became  critical,  and  he  was  attended  by  a  doctor  for  some  time.  H 
recovered  and  gave  evidence  that  the  tea  was  bitter  to  taste,  and  when  his  sister- 
in-law’s  attention  was  withdrawn  ho  threw  the  remains^  of  it  away.  He  ^as 
subsequently  taken  violently  ill,  accompanied  by  vomiting.- 

(3?C  women,  mother  and  daughter,  were  tried’  for  the  murder  of  the 
illegitimate  infant  of  the  daughter  by  means  of  terchlor.de  of  antimony.  They  were 
acquitted  because  there  was  not  sufficient  evidence  of  administration.  It  was  at 
first  supposed  that  the  child  had  died  from  poisoning  by  a  solution  of  percliloride 
of  iron,  which  was  detected  in  the  stomach  by  a  medical  man.  Sir  1  homas 
Stevenson  found  antimony  in  the  viscera,  and  also  in  the  matters  vomited  and  passed 
from  the  bowels.  The  perchloride  of  iron  was  merely  an  impurity  always  present 

in  commercial  liquid  butter  of  antimony. 

(4)  In  the  summer  of  1928,  a  firm  in  Newcastle-on-Tyne  provided  its  employees 
with  cooling  drinks  made  from  “  lemonade  crystals  which  were  contained  in 
enamelled  buckets  and  allowed  to  stand  overnight.  By  midday  TO  employees  had 
helped  themselves  to  the  lemonade  ;  nearly  all  were  sick,  and  56  had  to  be  taken 
to  hospital.  The  symptoms  consisted  of  a  burning  sensation  in  the  stomach, 
colicky  pains,  nausea,  vomiting,  and  collapse.  Intestinal  symptoms  were  absent. 
Recovery  was  rapid;  only  two  patients  were  detained  overnight  in  the  hospital  ; 
and  no  sequela}  were  recorded.  A  tumblerful  of  the  lemonade  contained  antimony 
equivalent  to  II  grains  of  tartar  emetic,  and  the  enamel  of  the  buckets  contained 
about  3  per  cent,  of  antimony  oxide. 

Similar  outbreaks  occurred  at  Folkestone  in  1929,  and  in  London  in  1932,  and 
in  both  cases  the  poisoning  was  caused  by  lemonade  made  from  fresh  fruit  and 
contained  in  enamelled  vessels.4 


Poisoning  by  Bismuth  Salts 

Source  and  Method  of  Occurrence.  The  carbonate  and  the  subnitrate 
of  bismuth  are  extensively  used  in  medicine,  as  are  also  the  oxide  and  the 
salicylate. 

It  has  been  found  that  bismuth  salts  are  opaque  to  the  X-rays,  and 
consequently  emulsions  of  bismuth  salts  are  given  in  large  doses  in 
order  to  examine  patients  on  a  screen  for  certain  affections  of  gullet, 
stomach,  and  intestine,  and  also  to  determine  certain  points  in  the 
process  of  digestion. 

In  or  al  administration  so  little  of  the  metal  is  absorbed  that  toxic  effects 
aie  rarely  seen.  Many  of  the  cases  reported  in  which  toxic  symptoms 
have  arisen  after  large  doses  of  bismuth  subnitrate  are  not'  cases  of 
bismuth  poisoning,  but  of  poisoning  by  nitrites. 

In  these  cases  the  nitrate  lias  been  reduced  to  nitrite  by  the  action 
of  putrefactive  bacteria,  and  the  absorption  of  the  nitrite  has  produced 
cyanosis  methemoglobinemia,  dyspnoea  and  death  by  arrest  of  respira¬ 
tion  A  case  is  recorded*  in  which  nitric  oxide  hemoglobin  was  found 


\  Amer.  Jour.  Med.  Sc.,  April  1872,  p.  329. 

,  „ /e  alTs°  1-t.  v.  Klosowsky,  p.  342,  ante. 
i  />•'  V'  a  ts  an^  W'aZh's,  Worcester  Sum.  Ass. 
Ministry  of  Health,  Memo.  171/Med.  1933. 

l'resse  Med.,  February  25th,  1920. 
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.  .  lesmk  reports  a  case  of  bismuth  poisoning  in  a  woman  suffering 

from  diabetes  mellitus.  Before  admission  to  hospital  she  had  been  given 
m  a  fortnight  about  five  to  seven  ounces  of  bismuth  subnitrate  by  the 
mouth.  1  lie  symptoms  comprised  a  bluish-black  discoloration  of  the 
gums,  which  were  swollen  and  inflamed  ;  a  similar  discoloration  of  the 
tongue,  most  noticeable  at  the  apex  of  the  papilla*  and  arranged  in 
vertical  striations  along  the  lateral  margins;  a  patchy,  diffuse  dis¬ 
coloration  of  the  buccal  mucosa  ;  swelling  and  tenderness  of  the  parotid 
glands  ;  a  moderate  anaemia,  the  erythrocytes  being  3,100,000  per  cubic 
millimetre,  the  haemoglobin  40  per  cent.,  and  the  leucocytes  9,000  per 
cubic  millimetre  ;  and  basophilic  stippling  of  the  red  cells.  The  clinical 
picture,  in  fact,  closely  resembled  that  of  lead  poisoning.  Bismuth  was 
detected  in  the  urine.  Recovery  followed  the  withdrawal  of  the  salt. 


The  use  of  bismuth  injections  for  the  treatment  of  syphilis  has 
increased  considerably  in  the  past  few  years  with  a  corresponding  increase 
in  our  knowledge  of  its  toxic  effects. 


Bismuth  preparations  arc  from  ten  to  twenty  times  more  toxic  when 
injected  intravenously  than  when  injected  intramuscularly. 

The  absorption  of  bismuth  has  been  studied  especially  by  Christiansen 
and  others2  by  a  radio  chemical  method.  They  consider  that  its  absorp¬ 
tion  is  slow  and  irregular,  and  that  there  is  a  risk  of  cumulative  effects. 
They  say  that  it  is  eliminated  chiefly  by  the  kidneys  and  to  a  less  extent 
by  the  bowel,  contrary  to  the  usual  belief. 

The  excretion  by  the  urine  commences  within  eighteen  to  twenty-four 
hours  of  the  first  injection,  and  has  been  found  as  long  as  three  months 
after  the  last  injection. 

The  common  toxic  symptoms  observed  are  stomatitis,  which  may 
be  preceded  by  a 'slaty  blue  line  along  the  gums,  nephritis  and  enteritis. 
Toxic  effects  on  the  central  nervous  system  have  also  been  described. 
Hiulelo  and  Rabat3  discuss  the  toxicolog}^  at  some  length.  They  describe 
gastro -intestinal  symptoms,  such  as  diarrhoea  and  vomiting,  jaundice, 
pruritus,  and  various  skin  eruptions  which  may  occasionally  develop  into 
severe  exfoliative  dermatitis. 

O.  Fischer4  describes  a  case  of  severe  bismuth  poisoning  after  a  course 
of  intravenous  injections  of  bismuth-diasporal,  a  preparation  which  has 
been  extensively  advertised  as  having  a  low  degree  of  toxicity.  A  man, 
aged  twenty-six,  was  treated  by  this  drug.  Four  injections  of  50  mgrm. 
each  were  given  in  the  course  of  ten  days.  In  the  following  week,  two 
injections,  each  of  100  mgrm.,  were  given,  all  without  toxic  symptoms, 
but  after  the  sixth  injection  the  patient  had  pain  in  the  lower  teeth  and  a 
“  bismuth  line  ”  around  the  low^er  incisors.  The  seventh  injection  was 
postponed  for  five  days  ;  but  immediately  after  this  the  patient  com¬ 
plained  of  pain  at  the  site  of  the  injection  and  the  whole  arm  became 
stiff,  apparently  owing  to  phlebitis.  The  patient  had  severe  attacks  of 
abdominal  pain  and  diarrhoea,  followed  by  blood-stained,  mucous  stools. 
He  had  also  severe  hcematuria,  and  other  signs  of  acute  nephritis,  such  as 
albuminuria  and  epithelial  casts.  The  abdomen  was  very  rigid,  especially 
in  the  left  flank.  Proctoscopic  examination  was  painful  and  re\ealed  an 


2 

3 

4 


lull.  Johns  Hopkins  Hosp..  May,  1920,  p.  232. 

^aSAprir^^sfReviewed  in  the  Medic*,  Annua,,  1925,  p.  441. 
)ennnlol.  Woch.,  February  20th,  1926,  p.  -08. 
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extensive  ulceration  of  the  mucosa.  The  enteritis  and  nephritis  improved , 
and  four  weeks  later  the  patient  was  discharged. 

We  quote  the  following  from  the  Lancet,  1909,  vol.  1,  P- 

Bismuth  Subnitrate  Poisoning.  Until  recently  bismuth  has  been  regarded  as 
Bismuth  sunn  ^  *ageg  of  poisoning  after  its  use  have  been  ascribed 

But  it  has  now  been  shown  that 

and  its  recent  administration  for  purposes 


non-toxic,  and  the  few  recon 
to  the  presence  of  arsenic  or  other  impurity, 
pure  bismuth  has  toxic  properties,  1+0 

of  radiography  has  brought  this  fact  more  into  evidence,  in  mo  x>  ™  -  -  -  - 
Tourntd  0f  January  2nd  Dr.  Emil  G.  Beck  has  published  an  exhaustive  papei  on 
the  subject.  As  long  ago  as  1793  cases  of  poisoning  by  bismuth  subnitrate  were 
recorded,  but  were  thought  to  bo  due  to  impurities.  The  first  authentic  report  of 
bismuth  poisoning  was  published  by  Theodor  Kocher  in  1882.  He  observed  that 
insoluble  preparations  of  bismuth  when  applied  to  large  wound  surfaces  may  be 
absorbed  to  such  an  extent  as  to  produce  characteristic  symptoms  -  acute  stomatitis 
and  black  discoloration,  usually  beginning  on  the  gums  at  the  border  of  the  teeth 
and  spreading  over  the  whole  mouth,  which  are  followed  by  intestinal  catarrh, 
pain,  and  diarrhoea,  and  in  severe  cases  by  desquamative  nephritis.2  Similar  cases 
were  reported  by  Professor  Petersen.3  Then  literature  was  silent  on  the  subject 
until  1901,  when  Professor  Muhlig  reported  two  cases  of  poisoning  after  the  dressing 
of  burns  with  bismuth  subnitrate.  Later  two  cases  of  poisoning  were  reported  in 
America  after  administration  of  60  and  120  grams  respectively  of  the  subnitrate  m 
one  dose.  The  first  fatal  case  was  reported  by  Bennecke  and  Hoffmann.4  An 
emaciated  child,  aged  three  weeks,  suffered  from  enterit  is.  A  mixture  of  three  grams 
of  bismuth  subnitrate  in  100  cubic  centimetres  of  buttermilk  was  given  in  order  to 
diagnose  pyloric  stenosis  by  radiography.  Twelve  hours  later  cyanosis  developed 
ancf  was  followed  by  collapse  and  death.  After  death  methaemoglobin  and  small 
quantities  of  bismuth  were  found  in  the  liver  and  blood.  I11  the  same  clinic  another 
fatal  case  with  similar  symptoms  occurred  in  a  child.  Professor  Hefter  suggested 
that  the  symptoms  might  be  due  to  nitrite  poisoning.  The  blood  and  pericardial 
fluid  were  tested  for  nitrates,  which  were  detected  in  both.  Then  Bohme  proved 
by  experiments  that  the  faeces  of  children  in  contact  with  bismuth  subnitrate 
liberate  nitrites.  He  injected  this  mixture  into  a  ligated  loop  of  a  rabbit’s  intestine 
and  found  nitrates  and  nitrites  in  the  urine,  but  not  in  the  blood.  Routenberg  has 
reported  a  case  in  which  metha?moglobina?mia  and  the  other  symptoms  of  nitrite 
poisoning  followed  the  rectal  injection  of  50  grams  of  bismuth  subnitrate  in  400  cubic 
centimetres  of  oil  of  sesame.5  These  and  other  cases  show  that  toxic  effects  from 
bismuth  subnitrate  may  be  due  to  absorption  not  of  bismuth,  but  of  nitrites.  The 
liberation  of  nitrites  appears  to  be  due  to  the  action  of  bacteria  in  the  alimentary 
canal,  especially  in  the  sigmoid  flexure  and  rectum.  During  the  past  two  years 
Dr.  Beck  has  treated  sinuses  extensively  by  injection  of  a  paste  containing  33  per 
cent,  of  bismuth  subnitrate  incorporated  in  petrolatum.6  If  the  bismuth  was  not 
discharged  soon  after  injection  he  proved  by  a  series  of  radiograms  that  it  under¬ 
went  absorption.  In  no  case  did  he  observe  symptoms  of  nitrite  poisoning,  but  in 
many  cases  he  noticed  slight  lividity  of  the  skin,  of  the  mucous  membranes,  and  a 
bluish  border  on  the  gums.  In  one  case  he  observed  ulceration  of  the  mouth, 
which  has  been  described  by  Kocher  as  characteristic  of  bismuth  poisoning.  In 
another  case  he  injected  720  grams  of  the  paste  into  a  pleural  cavity  from  which 
an  empyema  had  been  evacuated.  The  paste  was  retained  for  six  weeks,  and  then 
desquamative  nephritis  and  a  blue  border  around  the  teeth  developed.  The 
bismuth  paste  was  withdrawn  by  injecting  olive  oil  and  applying  a  specially  devised 
suction  pump,  and  all  the  symptoms  disappeared.  Recently  Dr.  H.  Eggenben'el 
has  reported  a  fatal  case  of  bismuth  intoxication  following  injection  of  the  sinus  of  a 
psoas  abscess  in  a  child,  aged  seven  years,7  from  the  clinic  of  Professor  Wilms  of 
Basle.  I'hu-ty  grams  of  the  paste  were  injected  and  retained  for  six  weeks 
Stomatitis  resembling  that  due  to  mercury  developed,  the  pulse  rose  to  130,  and 

1  April  3rd,  1926. 

2  Volkmann’s  Klinische  Vortrdge,  p.  224. 

*  Deutsche  medizinische  Wochenschrift,  June  20th,  1883 

Munchener  medizinische  Wochenschrift  1906,  No’.  19. 

Berliner  klinische  Wochenschrift,  1 906,  No  43  n  1307 
Lancet,  May  9th,  1908,  p.  1359.  ’  1  ‘ 

Centralblatt  fiir  Chirurgie,  October  31st,  1908. 
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cerebral  symptoms  like  those  of  unemia  followed.  The  abscess  cavity  was  evacuated, 
but  death  occurred  a  few  days  later.  It  thus  appears  that  two  forms  of  poisoning 
may  be  produced  by  bismuth  subnitrate— an  acute  form  due  to  nitrite  poisoning 
and  a  more  chronic  form  due  to  bismuth  poisoning. 

1  reatment.  The  only  treatment  is  that  applicable  to  poisons  in  general, 
acuation  of  the  stomach  and  bowel,  attention  to  the  mouth  and  kidney 
and  general  symptomatic  treatment.  Sodium  thiosulphate  has  been 
recommended  ;  see  “  Arsenic  Poisoning.” 

Post-mortem  Appearances.  Skin  lesions  and  ulceration  of  the  buccal 
mucous  membrane  may  be  observed. 

There  may  be  signs  of  gastro -enteritis  and  occasionally  ulceration, 
especially  in  the  region  of  the  caecum  and  colon.  The  caecum  may  appear 
quite  black,  and  this  colour  may  extend  through  the  whole  thickness  of 
the  wall  of  the  gut.  The  kidneys  show  signs  of  acute  nephritis. 

Analysis.  The  subnitrate,  carbonate  and  oxide  of  bismuth  are  white 
chalk-like  powders,  insoluble  in  water,  but  soluble  in  dilute  nitric  or 
hydrochloric  acid.  The  nitrate  and  chloride  are  crystalline,  but  form 
amorphous  powders  (oxy-salts)  when  added  to  water.  They  dissolve  in 
dilute  nitric  or  hydrochloric  acid. 

Solutions  of  bismuth  salts  form  a  dark -brown  or  black  precipitate  on 
addition  of  hydrogen  sulphide  or  ammonium  sulphide  (the  solid  sub¬ 
stances  are  also  blackened  by  these  reagents)  ;  they  give  a  white  pre¬ 
cipitate  with  sodium  hydroxide,  insoluble  in  excess  of  the  reagent ;  they 
give  (most  easily  when  the  minimum  of  free  acid  is  present)  a  white  pre¬ 
cipitate  when  added  to  a  large  volume  of  water  ;  and  they  are  not 
precipitated  by  dilute  sulphuric  acid.  Minute  traces  of  bismuth  in  dilute 
acid  solution  (1  mgrm.  bismuth  per  100  cc.  of  solution)  give  an  intense 
yellow  colour  on  addition  of  a  10  per  cent,  solution  of  thiourea  ;  the  test 
is  said  not  to  be  interfered  with  by  the  other  metals  of  group  II  (lead, 
mercury,  cadmium,  arsenic,  antimony,  tin,  etc.).1 

Arsenic  may  be  detected  in  bismuth  salts  by  dissolving  in  slightly 
diluted  hydrochloric  acid  and  introducing  the  solution  into  Marsh  s 
apparatus.  The  arsenical  flame  is  apparent  on  combustion,  and  the 
usual  deposits  may  be  obtained  on  glass  and  porcelain.  The  products  of 
combustion  may  be  collected  and  tested  by  the  processes  described  foi 
arsenic.  This  impurity  in  the  subnitrate  may  modify  a  conclusion  res¬ 
pecting  the  presence  of  traces  of  arsenic  in  a  body  when  bismuth  has  been 
administered  medicinally.2 

Bismuth  in  Urine.  As  the  estimation  of  small  quantities  of  bismuth 
in  the  urine  may  be  of  considerable  importance,  the  following  method 
devised  by  Hill3  is  given  ; — 

To  Destroy  the  Organic  Matter.  As  the  amount  of  bismuth  is  usually 
unknown,  and  as  it  is  desirable  to  carry  out  the  final  colorimetric  matching 
in  a  solution  containing  about  0  05  mgrm.  in  50  c.c.,  three  separate 
quantities  of  5,  20,  50  c.c.  each  of  the  urine  should  be  measured  into 
separate  silica  beakers  of  100  c.c.  capacity  and  evaporated  on  an  asbestos 
board  over  a  Bunsen  flame  to  about  5  c.c.;  the  beakers  are  removed  am 
5  c  c  of  specific  gravity  1-4  nitric  acid  added,  the  basins  replaced  on  t  ie 
asbestos  and  evaporated  to  dryness  and  heated  at  the  lowest  possib  e 


1  Annali  Chim.  Appl.,  1929,  19,  392. 

2  Brit,  and,  For.  Med.  Chir.  Rev.,  October  ISaS. 

3  Lancet,  December  19th,  1925. 
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tenlDerature  so  that  the  organic  matter  is  oxidised  but  not  charred  ; 

"important  to  stop  the  ignition  when  all  the  nitnc  ac.d  »  dn  ven  oh 
and  then  to  remove,  cool,  and  moisten  with  more  nitric  acid  ,  again,  the 
evaporation  and  heating  are  repeated  with  previously  mentioned  precau¬ 
tions  and  if  necessary  the  procedure  repeated  with  further  small  quanti  ie. 
of  nitric  acid  until  a  white  residue  remains.  After  cooling,  two  drops  o 
nitric  acid  and  25  c.c.  of  distilled  water  are  added  and  the  solution  boiled 
for  a  few  minutes  and  transferred  to  a  Nessler  cylinder  ;  if  the  lowest 
temperature  for  the  destruction  of  the  organic  matter  has  been  maintained, 
it  will  be  unnecessary  to  filter  the  solution,  which  should  be  perfectly 
clear  and  colourless.  ‘  After  rinsing  out  the  beaker  with  further  quantities 
of  boiling  water,  the  volume  is  made  up  to  50  c.c.  and  cooled. 

To  Determine  the  Bismuth.  To  the  solution  in  the  Nessler  cylinder 


add  0-3  gram  of  urea,  dissolve,  and  mix  thoroughly,  then  add  0-5  gram 
phenazone,  agitate  to  dissolve,  and  while  still  shaking  add  potassium 
iodide  in  very  small  crystals  (average  weight  O’ 05  gram)  one  at  a  time 
until  a  red  colour  appears  ;  it  will  be  readily  seen  when  the  maximum 
colour  develops,  then  add  one  crystal  in  excess.  The  colour  is  quite 
easily  imitated  with  a  standard  solution  of  bismuth  made  by  dissolving 
0-62  gram  of  bismuth  carbonate  B.P.  in  10  c.c.  nitric  acid  (specific  gravity 
1-4),  adding  water  to  1,000  c.c.,  and  further  diluting  10  c.c.  of  this  to 
1  litre.  The  best  results  in  the  control  experiment  are  obtained  by 
taking  10  c.c.  of  this  solution  (equivalent  to  0  05  mgrm.  of  bismuth, 
Bi)  and  1  drop  HN03  (specific  gravity  1-4),  adjusting  to  50  c.c.  in  the. 
Nessler  cylinder  and  adding  the  reagents  as  the  method  specifies,  and  the 
comparison  is  made  with  the  solution  giving  the  most  suitable  depth  of 
colour  or  in  a  colorimeter. 

Test  results  to  showr  the  accuracy  of  the  method  were  made  by  adding 
known  amounts  of  bismuth  to  varying  quantities  from  different  samples 
of  urine  and  treating  as  described.  In  every  experiment  the  colour 
obtained  was  strictly  comparable  with  the  standard  containing  the 
same  amount  of  bismuth.  Four  different  samples  of  urine  into  which 
no  bismuth  was  introduced  failed  to  produce  any  colour  when  similarlv 
treated. 


Cases.  Bismuth  Suhnitrate — Pearl  White — Magistery  of  Bismuth.  This  substance, 
in  a  dose  of  120  grains,  caused  the  death  of  an  adult  in  nine  days.  There  was  a 
strong  metallic  taste  in  the  mouth,  burning  pain  in  the  throat,  with  vomiting  and 
purging,  coldness  of  the  surface,  and  spasms  of  the  arms  and  legs.  On  inspection, 
the  throat,  windpipe  and  gullet  were  found  inflamed  ;  and  there  was  inflammatory 
redness  in  the  stomach  and  throughout  the  intestinal  canal.1  In  a  case  mentioned 
by  iraill,  a  man  took  by  mistake  six  drachms  of  the  subnitrate  in  divided  doses  in 
three  days.  Ho  suffered  from  vomiting  and  pain  in  the  abdomen  and  throat  2 
these  cases  are  sufficient  to  prove  that  a  substance  which  is  but  slightly  soluble  in 

bismmhnaLeXerti  a  p0W7fu+lly  P°ison°us  action.  The  oxide  and  subnitrate  of 
bismuth,  owing  to  imperfect  washing,  are  sometimes  contaminated  with  arsenic 
in  the  form  of  arsenic  acid  ;  and  as  the  symptoms  produced  by  large  doses  have 

ed  th0S6  CaUSe“  by  arSeniC-  the  mayyhaveg  bin  due  to 

references 

"  BiSmUth  1>oisonin«>”  Surg.  Gynmcol.  and  ObsUt.,  Chicago, 

lligTo1soSg:  Amer-Med-  ASS0C-  1916>  68>  M8)  reviews  the  literature  on  bismuth 

1  “  Sobernhoini,”  p.  335. 

“  Outlines,”  p.  115. 
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Poisoning  by  Iron  Salts 

Source  and  Method  of  Occurrence.  Iron  salts  are  amongst  the  most 
valuable  drugs  m  the  pharmacopoeia,  and  there  are  very  many  pharma- 
copoeial  preparations  of  them.  The  sulphate  and  the  perchloride  are 
the  tv  o  \\  hich  form  the  basis  of  most  of  these  preparations,  and  it  is  from 
these  two  salts  that  cases  of  poisoning  may  arise. 

Ferrous  Sulphate,  or  Sulphate  of  Iron — Copperas,  or  Green  Vitriol. 
This  compound  has  been  several  times  administered  with  malicious 
intention.  One  death  from  it  took  place  in  1837—8,  and  another  in  1869 
was  the  subject  of  a  criminal  trial  in  France.  A  man  was  convicted  of 
having  killed  his  wife  and  his  son  by  administering  to  them  ferrous 
sulphate  in  coffee.1 

Green  vitriol  or  copperas  is  sometimes  given  as  an  abortifacient, 
and  in  this  connection  the  tincture  of  the  perchloride  is  advertised  largely 
under  the  name  of  steel  drops. 

A  suspicious  case  is  reported  in  which  a  woman  far  advanced  in  pregnancy, 
but  enjoying  good  health,  was  at  midnight  suddenly  seized  with  vomiting  and 
purging,  and  died  within  about  fourteen  hours.  The  body,  which  had  been  buried, 
was  disinterred,  and  iron  found  in  large  quantities  in  the  viscera  (vide  also  “Abortion”). 


Copperas  is  said  to  have  proved  fatal  to  sheep.  It  has  been  mixed 
with  the  pulp  of  beetroot  for  cattle  food.2 

Ferric  Chloride — Solution  of  Perchloride  of  Iron.  The  solution  of 
perchloride  of  iron  of  the  British  Pharmacopoeia  contains  about  15  per 
cent,  of  FeClg,  and  the  official  dose  is  five  to  fifteen  minims. 

Perchloride  of  iron  has  been  used  as  an  injection  in  uterine  diseases  ; 
but  it  is  a  most  powerful  local  irritant,  and  in  one  instance  caused  death 
by  inducing  peritonitis.  The  mucous  membrane  of  the  uterus  was 
stained  a  deep  black  colour,  and  iron  was  readily  detected  in  its  sub¬ 
stance.3  The  solution  of  ferric  chloride  in  water  is  usually  definitely 
acid  since  the  salt  is  partly  hydrolysed  with  liberation  of  free  hydro¬ 
chloride  acid,  and  this  may  account,  in  part  at  least,  for  its  irritating 
effect. 


A  case  was  reported  to  the  Westminster  Medical  Society,  in  1842,  in  which  a 
girl,  cet.  15,  five  months  advanced  in  pregnancy,  swallowed  an  ounce  of  the  tincture 
of  perchloride  of  iron  in  four  doses  in  one  day,  for  the  purpose  of  inducing  abortion. 
Great  irritation  of  the  whole  urinary  system  followed,  but  she  recovered. 

At  the  Lincoln  Lent  Ass.,  1863, 4  a  druggist  was  convicted  of  having  supplied 
this  noxious  liquid  to  a  woman  with  the  intent  to  procure  her  miscarriage.  He 
dTected  her  to  take  a  teaspoonful  three  times  a  day,  and  at  the  same  time  pre- 
s  'ribed  for  her  eight  pills  a  day,  each  containing  half  a  grain  of  powdered  eantharides. 
Although  the  woman  had  taken  only  two  doses  of  the  tincture  of  perchloride  of 
iron  she  suffered  from  severe  pain  over  the  wdiole  of  the  abdomen,  with  violent 
pain  in  the  region  of  the  stomach  and  bladder  ;  there  was  constant  vomiting  of  a 
izreenish -coloured  matter,  and  great  pain  in  passing  her  urine.  1  he  quantity  of 
urine  secreted  was  small,  and  contained  much  blood,  'these  symptoms  vere  in 
great  part  attributable  to  the  eantharides. 


It  is  commonly  asserted  that  pregnant  women  are  affected  injuriously 
by  comparatively  small  doses,  but  there  seems  to  be  no  evidence  that 


1  Bouchardot,  “Ann.  do  Thcrap.,”  1872,  p.  14G. 

2  Med.  Times  and  Gaz.,  1863,  1,  p.  511. 

3  Amer.  Jour.  Med.  Sci.,  April  1870,  p.  506. 

4  E.  v.  Humble. 
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they  are  so  affected  by  any  dose  between  the  pharmacopoeia]  limits,  which 
were  largely  exceeded  in  the  above  case. 

Toxicity  and  Fatal  Dose.  The  toxicity  of  iron  salts  is  undoubtedly  very 
slight,  and  it  is  difficult  to  find  a  fatal  case.  A  girl  swallowed  an  ounce 
of  the  sulphate  and  recovered. 

Christison  relates  an  instance  in  which  a  man  by  mistake  swallowed 
an  ounce  and  a  half  of  the  tincture  of  the  perchloride  ;  the  symptoms 
were  somewhat  like  those  produced  by  hydrochloric  acid.  He  at  first 
rallied,  but  died  in  about  five  weeks.  The  stomach  was  found  inflamed 
and  thickened  towards  the  intestinal  end.  In  another  case,  a  healthy 
married  woman  swallowed,  by  mistake  for  an  aperient  draught,  one  ounce 
and  a  half  of  the  tincture  of  perchloride  of  iron.  She  immediately  ejected 
a  portion,  and  violent  retching  came  on,  which  continued  for  some  time. 
There  was  great  swelling  of  the  glottis,  with  cough  and  difficulty  of 
swallowing.  These  symptoms  were  followed  by  heat  and  dryness  of  the 
throat,  with  a  pricking  sensation  along  the  course  of  the  gullet  and 
stomach  ;  and  in  the  afternoon  a  quantity  of  dark  liquid  blood  was 
vomited.  The  motions  were  black,  owing,  doubtless,  to  the  combination 
of  sulphur  with  the  metal.  Within  about  a  month  the  patient  was  per¬ 
fectly  restored  to  health.1  Another  case  of  recovery  from  a  large  dose  has 
been  reported.  The  patient,  cet.  72,  swallowed  by  mistake  three  ounces 
of  the  tincture  in  a  concentrated  state.  The  tongue  soon  became 
swollen  ;  a  ropy  mucus  flowed  from  the  mouth  and  nose  ;  there  was 
croupy  respiration,  and  a  sense  of  impending  suffocation.  The  pulse  was 
feeble,  the  skin  cold  and  clammy,  and  the  face  swollen  and  livid.  A 
castor-oil  mixture  brought  away  inky  evacuations,  and  the  patient 
rapidly  recovered  2  The  largeness  of  the  dose  has  commonly  led  to  early 
vomiting,  and  the  rejection  of  the  greater  part  of  the  acid  liquid.  Besides, 
it  varies  much  in  strength,  and  unless  this  is  defined  in  any  given  case 
it  is  difficult  to  draw  an  inference  of  the  actual  quantity  of  perchloride 
of  iron  taken. 


Symptoms.  Pain  in  the  stomach,  vomiting  and  purging  are  likely 
to  be  found  in  an  acute  case. 

In  1879,  a  teaspoonful  of  the  stronger  pharmacopoeial  solution  of 
perchloride  of  iron  was  given,  undiluted,  to  a  girl,  cet.  18,  by  mistake 
foi  a  linctus.  The  bowels  were  freely  opened,  and  she  vomited  several 
times  within  ten  minutes  of  taking  the  liquid.  The  stomach  was  then 
washed  out.  Shortly  after  she  again  passed  a  stool,  and  continued  to 
vomit  freely.  The  nurse  and  patient  both  asserted  that  vomiting  and 
purging  supervened  within  three  minutes  of  the  administration  of  the 
poison.  Great  feebleness  and  depression  came  on.  In  two  days  she 
)egan  to  recover ;  but  pain  in  the  gullet  continued  for  several  days  (un¬ 
reported  case  of  Sir  Thomas  Stevenson).  v 

A  case  of  recovery  from  an  ounce  of  this  tincture  is  reported  3  A 
woman,  cet.  30  swallowed  this  quantity.  She  suffered  from  vomiting 

and  purging  the  motions  being  black.  Emetics  were  given  and  she 
recovered  within  five  days.4  g  ’  1  sne 


2  i°T'nApriU7th  and  2ist>  i84~-  P. 

3  {(“k-  press,  February  21st,  1849. 

•  Pharm.  Jour.,  April,  1869,  p.  605 

Lancet,  1869,  1,  p.  9. 
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It  must  be  spsoifically  noted  that  all  the  symptoms  referable  to 
poisoning  by  iron  are  concerned  with  the  immediate  irritating  effects 
upon  the  alimentary  canal.  Iron  being  a  natural  and  very  essential 
constituent  of  the  body,  there  is  no  suggestion  of  any  symptoms  due  to 
the  absorption  of  iron  from  the  stomach  or  elsewhere  ;  it  thus  contrasts 
very  strongly  with  lead,  arsenic,  barium,  etc.,  which  are  not  constituents 
of  the  body. 

Treatment.  But  little  is  required  beyond  the  general  measures  on 
pp.  250  et  seq.  Bicarbonate  of  soda  might  be  useful  to  form  a  less  soluble 
iron  salt.  The  case  can  them  be  treated  as  simple  gastritis. 

Post-mortem  Appearances.  If  any,  will  be  those  of  gastro-enteric 
irritation. 

Analysis.  The  hydrochloric  acid  of  the  perchloride  may  be  detected 
by  nitrate  of  silver  and  nitric  acid,  while  the  iron  is  immediately  indicated 
by  a  precipitate  of  Prussian  blue  on  adding  a  solution  of  ferrocyanide  )f 
potassium.  If  it  be  a  ferrous  salt  that  is  present,  the  precipitate,  on 
adding  potassium  ferrocyanide,  is  at  first  nearly  white,  but  changes  to  a 
light  blue  ;  potassium  ferrocyanide,  however,  gives  an  immediate  deep 
blue  precipitate.  As  iron  is  a  natural  constituent  of  the  body,  it  is 
obviously  useless  to  discover  mere  traces  of  the  metal  in  the  viscera,  and 
generally,  it  is  necessary  to  show  quantitatively  that  abnormal  amounts 
are  present. 

Cases.  At  the  Nottingham  Autumn  Ass.,  1859,  a  woman  named  Riley  was 
prosecuted  for  administering  copperas  to  two  children.  She  put  the  substance  into 
gruel.  It  gave  to  the  gruel  a  greenish  colour  and  a  peculiar  taste  which  led  to  the 
discovery.  It  caused  sickness,  but  no  other  serious  symptoms.  As  there  was  no 
evidence  of  an  intent  to  murder,  and  it  was  then  not  unlawful  to  administer  poison 
with  any  other  intent,  the  accused  was  acquitted. 


Poisoning  by  Osmium 

Osmium  tetroxide,  commonly  known  as  osmic  acid,  is  a  highly 
poisonous  substance,  and  accidents  have  occasionally  resulted  from  its 
use  in  scientific  investigations.  It  is  a  transparent,  glistening,  crystalline 
body,  melting  like  wax  in  the  hand,  beginning  to  sublime  at  a  moderate 
heat,  and  boiling  at  212°  F.  It  does  not  redden  litmus,  and  has  a  caustic, 
burning  taste.  Its  odour  is  most  penetrating,  and  somewhat  like  that 
of  chlorine  or  of  iodine.  The  vapour,  even  in  minute  quantities,  causes 
serious  inflammation  of  the  lungs  when  inhaled.  It  also  attacks  the 
eyes  so  that  the  experiment  of  volatilising  osmium  in  the  blowpipe  is  an 
operation  attended  with  great  danger.  Deville,  who  performed  the 
operation  twice,  was  rendered  almost  blind  for  twenty-four  hours  by 
having  become  exposed  accidentally  to  the  vapour  of  the  tetroxide.  Ibis 
substance  produces  violent  pain  and  inflammation  of  the  conjunctive , 
and  vision  nmv  be  permanently  injured  by  the  subsequent  production 
of  a  film  of  metallic  osmium.  The  tetroxide  also  acts  violently  on  the 

skin,  causing  painful  eruptions. 

Poisoning  by  Chromium 

Source  and  Method  of  Occurrence.  Chromium  is  largely  used  for 
“  plat  in  c*  ”  and  the  chromates  and  bichromates  of  various  metals  a 
manufactured  in  very  large  quantities  for  industrial  use  ;  hut  fatal  cases 
of  poisoning  by  it  are  not  common. 
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Solutions  used  in  certain  electric  batteries,  consisting  of  a  m‘xtare 
of  the  bichromate  and  sulphuric  acid,  are  practically  soll'tl°1'\°[  °  ,,, 

and  sulphuric  acids.  In  1892  a  man  committed  suicide  by  swallow  tn„ 

a  batterv  fluid  of  this  nature.  , 

The  workers  in  chrome  factories  have  been  found  to  suffer  to  sue 
an  extent  in  health  that  this  trade  has  been  scheduled  under  the  W  01  w- 
men’s  Compensation  Acts,  vide  \ol.  I.  j 


Toxicity  and  Fatal  Dose.  Two  drachms  of  potassium  bichromate  have 
proved  fatal  in  four  hours  ;  and  Leschke1  records  the  suicide  of  a  woman 
who  died  on  the  tenth  day  after  swallowing  15  grams  of  potassium 
bichromate. 

Chromate  of  Lead  (chrome  yellow)  is  a  powerful  irritant  poison  . 
a  dose  of  a  few  grains  of  this  pigment  has  proved  fatal. 

Chromic  acid  is  a  powerful  corrosive  poison  destroying  all  organic 
textures. 


Symptoms.  Bichromate  usually  acts  as  a  powerful  irritant.  In  the 
first  two  hours  a  woman  suffered  from  violent  vomiting  and  purging, 
the  vomited  matters  being  of  a  yellow  colour.  When  admitted  she  was 
in  a  dying  state,  pulseless,  unconscious,  and  breathing  slowly  with  great 
effort.  The  skin  was  cold,  the  lower  lip  swollen  and  purple,  and  the 
tongue  swollen.  Occasionally  these  irritant  symptoms  are  not  present, 
and  the  drug  acts  by  its  effects  on  the  nervous  system  after  absorption 
{vide  cases  below).  In  cases  of  acute  poisoning,  vomiting  and  diarrhoea 
are  early  symptoms.  Later  there  are  signs  of  severe  kidney  damage- 
oliguria  with  albuminuria  and  hsematuria,  or  even  anuria.  The  victims 
complain  of  headache,  stiffness  of  the  neck,  cramps,  etc.,  and  the  pupils 
are  dilated. 

This  salt,  in  the  state  of  fine  powder  or  in  a  saturated  solution,  has 
also  a  local  irritant  action  on  the  skin  and  on  parts  from  which  the  skin 
has  been  removed.2  It  produces  what  are  called  “  chromic  sores,” 
affecting  the  hands  and  exposed  parts  of  the  face.  According  to  recent 
observations,  workers  in  chrome  factories— of  which  there  are  very  few 
in  the  world— suffer  from  a  peculiar  irritation  and  ulceration  (chrome 
holes)  of  the  septum  of  the  nose,  apparently  due  to  the  action  of  bichromate 
of  potassium,  or  more  probably  chromic  acid  set  free,  which  leads  to  a 
perforation  of  the  nasal  septum.  Ulcers  of  the  septum  were  found  in  107 
and  perforation  in  87  out  of  237  workmen.  Mitchell3  published  the 
lesults  of  the  examination  of  846  workers  in  chrome  extending  over 
t  nee  years  ,  20  per  cent,  of  these  men  showed  chrome  sores.  There  are 
no  specific  appearances  about  these  ulcers,  but  they  must  be  distinguished 
fiom  those  due  to  syphilis,  lupus  and  tubercle. 


Treatment.  Must  be  on  general  principles  {vide  pp.  250  el  sea.)  •  there 
is  no  specific  antidote.  Preventive  measures  are  adopted  in  workshops. 

Post-mortem  Appearances.  In  the  case  mentioned  above  the  chief 
appearances  were  :  a  dark  and  liquid  state  of  the  blood  ;  the  mucous 
embrane  of  the  stomach  was  in  great  part  destroyed,  and  was  dark 

2  193t>  85’ 

3  Jour.  State  Med.,  1916,  24,  18 
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brown  approaching  to  purple  ;  the  duodenum  at  its  upper  part  was  a 
ond  led  colour,  and  at  its  lower  part  much  corrugated,  as  was  the 
upper  halt  of  the  jejunum. 

In  addition,  a  yellow,  red  or  greenish  discoloration  of  the  skin  has 
been  seen  associated  with  parenchymatous  degeneration  of  the  kidney, 
liver,  and  cardiac  muscle. 


Analysis.  Bichromate  of  potassium  may  be  recognised  by  its  orange- 
red  colour,  as  well  as  by  the  colour  which  it  gives  to  water  when  dissolved. 
Its  solution  gives  a  deep  red  precipitate  with  nitrate  of  silver,  a  pale 
yellow  with  nitrate  of  barium,  and  a  bright  yellow  with  salts  of  lead. 

It  a  dilute  solution  of  potassium  bichromate  be  acidified  with  sulphuric 
acid,  and  sulphurous  acid  then  added,  a  green  colour  is  produced,  due  to 
the  formation  of  chromium  sulphate.  A  similar  effect  is  produced  by 
substituting  alcohol  for  sulphurous  acid,  and  subsequently  warming  the 
mixture. 


The  Percliromic  Acicl  Test.  The  suspected  liquid  is  acidified  with 
sulphuric  acid  and  treated  with  hydrogen  peroxide.  A  blue  colour  due  to 
the  formation  of  percliromic  acid  is  produced,  and  on  shaking  with  ether 
the  blue  colour  is  transferred  to  the  ether  layer. 

The  Dij)lienyl-carbazide  Test.  A  drop  of  the  solution  suspected  of 
containing  a  chromate  is  acidified  with  dilute  sulphuric  acid  and  treated 
with  a  drop  of  a  0-2  per  cent,  solution  of  ti  e  reagent  in  a  mixture  of  nine 
parts  of  alcohol  and  one  part  of  glacial  acetic  acid.  Chromate  gives  a 
violet  colour. 

Chromium  salts  in  solution  give  the  colour  after  being  oxidised  to 
chromates.  This  can  be  accomplished  by  bromine  water,  the  excess 
bromine  then  being  removed  by  making  the  mixture  adhesive  and  abiding 
a  little  phenol. 


Cases.  A  man,  cet.  64,  was  found  dead  in  liis  bed  twelve  hours  after  he  had 
gone  to  rest  ;  he  had  been  heard  to  snore  loudly  during  the  night,  but  this  had 
occasioned  no  alarm  to  his  relatives.  When  discovered  he  was  lying  on  his  left 
side,  his  lower  limbs  being  a  little  drawn  up  to  his  body  ;  his  countenance  was 
pale,  placid  and  composed  ;  the  eyes  and  mouth  closed  ;  the  pupils  dilated  ;  no 
discharge  from  any  of  the  outlets  of  the  body  ;  no  marks  of  vomiting  or  purging, 
nor  any  stain  upon  his  hands  or  person,  nor  upon  the  bed-linen  or  furniture,  the 
surface  was  moderately  warm.  Some  dyestuff,  in  the  form  of  a  black  powder, 
was  found  in  his  pocket.  On  inspection  the  brain  and  its  membranes  were  healthy 
and  natural  ;  there  was  neither  congestion  nor  effusion  in  any  part,  the  thoracic 
viscera  were  healthy,  as  well  as  those  of  the  abdomen,  with  the  exception  of  t  le 
river,  which  contained  several  hydatids.  A  pint  of  a  turbid,  mky-lookmg  fluid 
was  found  in  the  stomach.  The  mucous  membrane  was  red  and  vascular,  particu- 
hrlv  at  the  union  of  the  greater  end  with  the  gullet  :  this  was  ascribed  to  the  known 
intemperate  habits  of  the  deceased.  In  the  absence  of  any  obvious  cause  for  deaf 
poison  was  suspected  ;  and  on  analysing  the  contents  of  the  stomach,  > 
found  to  contain  bichromate  of  potassium.  The  dye-powder  taken  from  the  ™' 
pocket  consisted  of  this  salt  mixed  with  cream  of  tartar  and  sand  a0esnJt  appear 
that  in  this  case  there  was  neither  vomiting  nor  purging.  The  salt  does  not ^appear 
to  have  operated  so  much  by  its  irritant  properties,  as  by  its  effects  on  the  nei  v  o 
system  [It  seems  doubtful  whether  death  was  actually  due  to  the  ctaom 
salt  Alcohol  may  have  had  a  share  in  it.]  This,  however  is  by  no  means  mi 
unusual  occurrence,  even  with  irritants  far  more  powerful  than  bichromate  of 

potassium.1 


1  Med.  Gaz.,  vol.  33,  p.  734. 
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A  '7  T!-  >-.? 

fixed  pupUs^  cramps  m  the  tiSely ' TveltZnCa  mln^Tll 

recoverecUrom  adarge  dose  of  the  salt.  It  seems  that  with  suicidal intent  the :  man 
swallowed  about  two  ounces  of  the  bichromate  m  solution,  m.xed  with  peailash 
In  about  two  hours  he  was  seen  by  Andrews,  and  he  was  then  apparent  1yma^>g 
state  He  was  suffering  chiefly  from  severe  cramps,  the  pupils  were  dilated,  tl 
pulse' was  scarcely  perceptible,  and  there  was  vomiting  and  purging  of  greenish- 
coloured  evacuations.  The  stomach-pump  was  used,  and  olive  oil  and  diluents  were 
civen.  In  about  nine  hours  the  urgent  symptoms  abated,  and  the  man  complained 
onlv  of  great  pain  in  the  shoulders  and  legs.  There  was  no  gastric  irritation  nor 
tenderness  of  the  abdomen.  He  was  discharged  cured  at  the  end  of  a  week. 

A  fatal  case  occurred  at  Liverpool  in  which  a  woman,  cet.  21,  obtained  and 
swallowed  as  a  cure  for  neuralgia  a  quarter  of  an  ounce  of  bichromate  of  potassium. 
She  took  it  on  the  advice  of  an  ignorant  person  who  had  written  the  name  of  the 
drug  on  paper  as  “  Bichromide,”  and  the  chemist  dispensed  bichromate  instead 
of  bromide,  which  w^as  the  original  intention  of  the  adviser.  The  husband  mixed 
the  quantity  advised  by  his  brother-in-law,  and  gave  it  to  his  wife,  without  reading 
the  label.  He  first  tasted  it  and  found  it  very  bitter,  and  the  deceased  said,  “  Never 
mind  if  it  will  cure  me,”  and  drank  it  eagerly.  She  at  once  complained  of  sickness 
and  burning,  and  commenced  to  vomit.  The  doctor  was  called  in,  and  on  his 
advice  the  woman  was  removed  by  her  husband  in  a  cab  to  the  Stanley  Hospital, 
w  here  she  expired  at  six  o’clock  the  following  evening.  Verdict  at  inquest  : 
misadventure. 

In  the  Phartn.  Jour.  December  19th,  1896,  p.  542,  is  an  account  of  an  inquest 
held  on  a  woman,  cei.  29,  who  took  “  a  spoonful  ”  out  of  “  two -pennyworth  ”  of 
the  salt.  A  few  minutes  later  she  complained  of  violent  pains  in  the  stomach, 
and  commenced  vomiting.  Her  husband  prepared  an  emetic  of  mustard  and  water, 
but  she  refused  to  take  it.  The  salt  was  taken  about  10  p.m.,  and  the  woman 
died  about  4  p.m.  next  day.  Dr.  Howue  found  her  suffering  from  great  collapse 
twelve  hours  after  the  dose  was  taken.  She  was  livid,  and  her  pulse  was  rapidly 
failing.  At  the  inquest  Dr.  How  ie  said  that  she  had  died  from  ‘  ‘  asphyxia  and 
paralysis  of  the  brain  centres.”  Verdict,  misadventure. 

A  case  of  suicidal  poisoning  by  chromic  acid  is  reported  in  the  Pharm.  Jour. 
March  17th,  1894,  p.  791.  The  acid  was  kept  to  supply  a  battery. 

In  the  Trans,  of  the  Med. -Leg.  Soc.  for  1909-10  Willcox  reports  an  interesting 
case  of  poisoning  by  bichromate  of  potassium.  The  symptoms  were  not  observed. 
There  were  no  gross  naked  eye  changes  in  the  viscera  except  slight  brown  dis¬ 
coloration  of  the  wall  of  the  stomach,  which  Willcox  admitted  might  have  been 
taken  for  post-mortem  changes.  On  analysis,  chromium  was  found  in  all  organs. 

ADDITIONAL  REFERENCES 

\  iron,  Contrib.  &  1  etude  phys.  et  tox.  de  quelques  prep.  Chromes.”  Paris,  1885. 
Burghardt,  (  hrornvergift.  in  der  zundholzen  Industrie,”  Charite  Ann.,  1898,  23, 
189. 

Poisoning  by  Nickel 

Source  and  Method  of  Occurrence.  Nickel  is  used  industrially  for 
hardening  steel  and  for  nickel  plating.  Nickel  carbonyl  NilCOK  dis¬ 
covered  by  Mond  Langer  and  Quincke,  prepared  by  passing  a  current  of 
CO  over  finely  divided  metallic  nickel,  is  a  clear  pale  straw-coloured 
liquid,  volatilising  at  room  temperatures.  By  its  soot-like  smell  it  can  be 
recognised  m  dilutions  of  1  :  200,000  of  air  ;  the  Bunsen  flame  becomes 
luminous  when  nickel  carbonyl  is  present  in  th^  +-  +i  peonies 

I  :  400,000.  When  the  Mond  'proSeSrf trenarit  ™  ‘V  1°  °f 

introduced  in  1902  twenty-five  men  were  noL.ned  1*  i  1C V  lst 

. . . . .  n.  ffxajiKa  s 

1  Cuy’s  Hosp.  Rep.,  1850,  p.  216. 
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nickel  eczema,  which  is  marked  by  intense  itching  cedematous  exan¬ 
thema  and  miliary  vesicles. 

Poisoning  by  nickel  carbonyl  has  been  scheduled  as  a  disease  of 
occupation  under  the  Workmen’s  Compensation  Act. 

Symptoms.  In  two  of  the  above  fatal  cases  these  were  as  follows  :  — 


.  P°tli  men  were  ill  lor  several  days  before  their  death,  and  their  symptoms  wero 
Similar  to  those  exhibited  by  other  men  who  had  been  attacked  in  the  previous 
months  but  who  had  recovered.  The  most  prominent  features  in  all  the  cases  were 
headache,  giddiness,  high  fever,  and  rapid  breathing.  Post-mortem  examination  in 
two  fatal  cases  revealed  a  fatty  and  in  one  instance  a  dilated  heart. 


Post-mortem  Appearances.  To  the  naked  eye  there  is  apparently 
nothing  actually  characteristic,  but  the  pathology  of  the  condition, 
according  to  Armit,  who  has  investigated  the  subject  experimentally, 
is  as  follows.  Grossly  the  condition  is  one  of  pure  poisoning  by  nickel. 
In  detail  this  occurs  by  the  following  means  and  routes  : — 


In  the  lungs  nickel  carbonyl  is  dissociated  and  a  compound,  probably  the 
hydrated  subcarbonate,  is  deposited  on  the  respiratory  surface,  from  which  it  is 
dissolved  by  the  tissue  fluids  and  is  then  taken  up  by  the  blood.  Some  of  the  nickel 
finds  its  wTay  directly  through  the  lymphatic  channels  into  the  bronchial  glands. 
In  the  dissolved  condition  the  nickel  enters  into  complex  combination  with  some 
constituent  of  the  body.  The  metal  is  carried  by  the  blood  to  the  tissues,  but  a 
selective  absorption  is  exercised  by  the  brain  and  adrenals.  In  some  cases  the 
lungs  exert  a  specific  selection,  but  the  nickel  only  stays  for  a  short  time  in  these 
organs.  The  specific  pathological  changes  produced  are  primarily  a  degeneration 
of  the  endothelial  cells  of  the  capillary  vessels.  It  is  possible  that  some  further 
primary  action  is  exercised  on  the  ganglion  cells  in  the  brain  and  on  the  parenchyma 
cells  of  the  adrenals.  Haemorrhages  follow  as  the  result  of  the  fatty  degeneration 
of  the  vessel  walls,  and  secondary  changes  result  from  the  effects  of  the  haemorrhages. 
Nickel  is  excreted  by  the  kidneys  and  intestines.  Both  cobalt  and  iron  carbonyls 
act  similarly,  the  latter,  however,  being  less  toxic  than  the  other  two. 

The  presence  of  carbon  monoxide  in  the  blood  lias  also  been 
described. 

Tests  for  Nickel.  (1)  An  alcoholic  solution  of  dimethyl-glyoxime 
added  to  a  dilute  solution  of  a  nickel  salt  made  faintly  alkaline  with 
ammonia  gives  a  red  crystalline  precipitate. 

(2)  A  drop  of  the  solution  to  be  tested  is  placed  on  a  filter  paper  and 
exposed  to  ammonia  vapour.  A  single  drop  of  a  1  per  cent,  alcoholic 
solution  of  dithio-oxamide  (rubeanic  acid)  is  then  added.  In  presence  of 
nickel  a  blue  colour  is  produced. 


Poisoning  by  Cobalt 

Cobalt  is  used  in  the  manufacture  of  certain  steels,  and  its  salts  are 
widely  used  in  the  preparation  of  blue  pigments. 

Among  workmen  in  cobalt  mines  bronchial  catarrh  is  common,  and 
the  “  Scbneeberg  lung  cancer  ”  is  a  well-characterised  condition  traceable 
to  the  cobalt  ores  of  the  Scbneeberg  and  Joachimsthal  mines.  Since 
however  these  ores  contain  arsenic  and  radio-active  metals  it  is  possible 
that  their  peculiarly  poisonous  effect*  must  be  ascribed  chiefly  to  these 
impurities  and  especially  to  their  radio-activity. 
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Cl°b  t' whicl°nwaSs  entiX*^’  f™™  The  victim  recovered, 

Z suff  redtomT^maturia  for  at  least  three  months  after  t  he  appearance 
of  the  acute  svmptoms-violent  abdominal  pam,  and  vomit, ng. 

Test  •  To  2  c.c.  of  the  solution  to  be  tested  add  1  gram  of  sodium 
,  '  i  o  P  o  of  a  0-5  ner  cent,  aqueous  solution  ol  mtroso-R  salt 

fce  HeOH  N0(S03Na)2) ;  boil ;  add  1  c.c.  of  concentrated  nitric  acid, 
and  again  boil  for  one  minute.  Cobalt  gives  a  permanent  red  colour 
Iron  also  gives  a  red  colour  which,  however,  is  destroyed  by  the  boiling 

with  nitric  acid. 


Poisoning  by  Uranium 

The  compounds  of  this  metal  are  now  largely  used  in  the  arts,  and 
cases  of  poisoning  by  them  have  occurred.  Indeed,  it  has  been  proposed 
to  place  them  in  the  list  of  poisons  officially  current  in  Russia.  Uranium 
salts  cause  severe  inflammation  of  the  gastro-intestinal  mucous  membrane 
and  of  the  kidneys,  and  are  distinguished  from  other  metallic  poisons  by 
acting  directly  on  the  walls  of  the  blood-vessels,  and  also  by  rendering  the 
blood  reducible  with  difficulty.  In  this  respect  they  resemble  prussic 

acid. 
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Poisoning  by  Radium  and  other  Radio-active  Metals 

Radium  and  its  analogues  are  exceedingly  poisonous — hence  the  care 
and  circumspection  with  which  their  therapeutic  use  must  be  undertaken. 
It  has  been  calculated  that  as  little  as  0-01  mgrm.  of  radium,  distributed 
over  the  whole  body,  would  be  sufficient  to  cause  death. 

Industrially,  radio-active  salts  are  used  in  the  manufacture  of 
luminous  paints.  While  most  patent  remedies,  cosmetics,  etc.,  advertised 
as  containing  radium  are  probably  harmless,  a  number  undoubtedly  do 
contain  traces  of  radio-active  salts,  and  are  potential  poisons.  Attention 
has  already  been  called  (p.  466)  to  the  possibility  of  radium  poisoning 
among  workmen  in  mines  dealing  with  ores  which  are  primarily  sought 
for  the  sake  of  other  metals  ;  it  is  obvious  that  the  possibility  must 
exist  also  among  those  engaged  in  the  mining  and  extraction  of  radium 
itself. 

Gettler  and  Morris  (J.  Amer.  Med.  Assoc.,  1933,  p.  400)  record  a 
death  from  the  ingestion  of  radio-active  matter. 

The  patient,  a  man  52  years  of  age,  was  admitted  to  hospital  suffering 
from  emaciation,  anaemia,  and  necrosis  of  the  jaw.  During  the  preceding 
five  years  he  had  drunk  1,400  bottles  of  a  tonic  water  “  Radiothor.” 
Each  bottle  contained  60  c.c.  of  the  water,  and  about  2  micrograms  of 
radio-active  substance.  During  the  patient’s  stay  in  hospital  of  a  few 
months,  Ins  expired  air  was  found  to  be  radio-active.  Four  weeks  before 
death,  part  of  the  necrotic  jaw  was  removed  by  operation.  The  emaciation 
and  anaemia  increased  continually,  and  at  death  the  patient  weighed  only 
90  lbs.  (weight  at  time  of  admission,  110  lbs.).  The  cause  of  death  was 
necrosis  of  the  jaw,  abscess  of  the  brain,  secondary  anaemia,  and  terminal 
broncho-pneumonia.  The  post-mortem  findings  were  :  necrosis  of  th 


468 


POISONING  BY  RADIO-ACTIVE  METALS 


jaw-bones  swollen  kidney  cortex,  cerebral  abscess  of  the  right  temporo- 
sphenoidal  lobe,  moderate  coronary  sclerosis,  moderate  nodular  sclerosis  of 
ie  aorta,  and  marked  hyperplastic  bone  marrow  (regenerative  type).  The 
heart,  liver,  lungs,  spleen,  kidneys,  and  portions  of  the  femur,  vertebrae 
ribs,  jaw-bone,  and  teeth,  were  examined  for  radio-activity.  The  weighed 
samples  were  ashed,  and  the  ashes  tested  by  electroscopic  and  photo¬ 
graphic  methods.  It  was  calculated  that  the  entire  body  contained 
<3-66  micrograms  of  radium,  of  which  the  skeleton  contained  73-27.  and 
the  soft  tissue  only  0-39  micrograms. 

The  most  important  series  of  cases  of  industrial  radium  poisoning 
i.-'  that  which  occurred  among  girls  in  a  New  Jersey  factory  who  were 
employed  in  painting  the  dials  of  clocks  and  wratches  with  luminous  paint. 
This  paint,  a  preparation  of  zinc  sulphide,  contained  traces  of  radium 
or  mesothorium.1  Among  800  girls  employed  between  1917  and  1924,  five 
deaths  have  been  proved  to  be  caused  by  radium  poisoning,  and  the  same 
cause  is  strongly  suspected  in  ten  further  deaths.  It  seems  likely  that 
other  deaths  may  also  have  been  caused  by  radium,  and  that  other  workers 
may  have  suffered  permanent  or  temporary  harm.  The  signs  of  radium 
poisoning  appeared  in  girls  who  had  worked  steadily  in  the  factory  for  a 
year  or  more.  The  symptoms  consisted  of  general  weakness,  more  or 
less  severe  progressive  anaemia,  necrosis  of  the  jaw,  and  various  crippling 
bone  lesions.  In  some  cases  death  w^as  the  result  of  a  secondary  infection 
leading  to  general  sepsis.  During  life,  the  expired  air  of  certain  of  these 
cases  wras  found  to  be  radio-active  (by  the  electroscope)  and  post-mortem, 
both  electroscopic  and  photographic  methods  demonstrated  the  presence 
of  radio-active  matter  in  the  phagocytic  cells  of  the  reticulo-endothelial 
system  and,  especially,  in  the  bones.  In  these  cases  the  poison  had  been 
ingested  owing  to  the  girls’  habit  of  “  pointing  ”  their  paint-brushes  in 
their  mouths,  and  consequently,  little  or  no  radioactive  matter  was 
found  in  the  lungs.  In  the  case  of  a  physicist,  however,  who  worked 
continuously  with  luminous  paint,  and  inhaled  the  emanation  and  radio¬ 
active  dust  (besides  being  exposed  to  penetrative  emanation),  the  lungs 
w'ere  found,  post-mortem,  to  contain  1  microgram  of  radio-active  matter, 
while  the  skeleton  contained  14  micrograms. 

Similar  cases  have  been  reported  from  a  Connecticut  factory  in  which 
luminous  paint  was  used.2 

The  course  of  the  poisoning  may  be  illustrated  by  the  case  of  Dr.  von 
Sochocky,  a  former  technical  director  of  the  New  Jersey  company,  who 
died  in  i928  of  an  aplastic  or  regenerative  anaemia.3  From  1913  to  1920 
he  had  extracted  about  30  grams  of  radium  from  the  ore,  and  had  been 
exposed  to  intense  penetrative  radiation  from  radio-active  material,  and 
to  the  inhalation  of  radio-active  dust.  Since  1921  he  had  occasionally 
been  exposed  to  external  penetrative  radiation  from  radium  used  for 
therapeutic  purposes.  He  had  an  extensive  radium  dermatitis  of  the 
fingers  of  both  hands,  considerable  jawr  necrosis  with  buccal  lesions,  an 
was  very  anaemic  at  times.  The  anaemia  and  buccal  sepsis  were  combated 
by  hygienic  measures,  and  visits  to  high  altitudes.  In  June  n* 

expired  air  was  found  to  be  strongly  radio-active— more  so  than  that  o 
any  of  the  employees.  His  health  was  fair,  and  he  was  able  to  work  until 

i  J.  Amer.  Med.  Assoc.,  1925,85,1769;  1929  92  406. 

^  Flinn.  “  Laryngoscope,”  1927,  37  341  ;  Boston  Med.  &  Surg.  J.,  1  J-8,  197,  WP* 

3  Maitland,  J.  Amer.  Med.  Assoc.,  1929,  92,  466. 
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August  1928  when  lie  became  extremely  weak,  pale,  and  dyspnoeic. 
BloSod  examination  showed:  hemoglobin  28  per  cent,;  erythrocytes, 
1  720  000  ■  leucocytes,  4,000  with  48  per  cent,  polymorphonuclears 
bto'od  platelets,  scant!  practically  no  reticulocytes;  red  cells  regular 
and  showing  no  polychromatophilia.  For  the  remaining  three  and  a  half 
months  of  life  the  clinical  picture  was  typical  of  that  of  the  terminal  stage 
of  aplastic  anemia.  He  was  kept  alive  by  thirteen  blood  transfusions  at 
intervals  of  three  to  eight  days,  and  in  amounts  of  4;>0-J00  c.c.  in  spit 
of  the  low  platelet  count  there  was  no  bleeding  (apart  from  a  fine  purpuiic 
rash  over  the  extremities)  until  the  end.  Terminally,  the  leucocytes 
varied  from  1,800  to  2,500  with  very  few  polymorphs.  On  one  occasion 
the  icteric  index  was  6-8,  and  the  indirect  van  den  Bergh  test  was  slightly 
positive.  Just  before  death  he  developed  a  septic  broncho-pneumonia, 
retinal  haemorrhages,  haemoptysis  and  haematuria.  treatment,  including 
the  extended  use  of  raw  and  cooked  liver  and  of  liver  extracts,  w as 
without  effect. 


Poisoning  by  Manganese 

Source  and  Method  of  Occurrence.  Manganese  is  normally  present  in 
traces  in  healthy  living  tissues.  Reiman  and  Minot1  found  from  0-005  to 
0-020  mgrm.  of  manganese  per  100  grams  of  normal  human  blood. 

Chronic  manganese  poisoning  is  of  some  industrial  importance,  and 
is  caused  by  inhalation  of  the  dust  of  manganese  dioxide  (pyrolusite)  or 
other  manganese  compounds  (e.g.,  silicates)  by  those  who  handle,  mill, 
or  smelt  the  ore.  Manganese  compounds  (chiefly  the  dioxide)  are  used 
in  the  manufacture  of  ferromanganese,  manganese  steel,  dry  batteries, 
chlorine,  etc.,  and  in  the  glass  and  pigment  industries. 


Symptoms.  Nervous  and  psychical  symptoms  predominate.  The 
earliest  signs  are  muscular  weakness,  tingling  of  the  extremities,  and 
unsteadiness  of  both  hands  and  feet.  Walking  becomes  more  and  more 
difficult,  the  gait  resembling  that  in  paralysis  agitans.  There  may  be 
,  propulsion  and  retropulsion,  tremor  in  writing,  slurred  speech,  and  mask- 
like  face.  The  tendon  reflexes  are  active.  Mental  changes  may  occur 
moderately  early2— impulsive  laughter  and  weeping,  diminution  in 
memory  and  concentrating  power.  The  sexual  power  is  decreased. 


Pathology.  Leschke3  states  that  the  liver  is  damaged,  as  shown  bv 
lsevulose  and  galactose  tolerance  tests,  and  that,  post-mortem ,  atrophy 
of  ganglion  cells  is  found,  especially  in  the  globus  pallidus,  putamen 
and  nucleus  caudatus,  along  with  degeneration  of  Ford’s  bundle.  Casa- 
majoi4  also  found,  post-mortem,  nephritis,  cirrhosis  of  the  liver  and 
degeneration  in  the  fibres  of  the  pons. 


Treatment.  1  he  prognosis  in  chronic  manganese  poisoning  is  bad 
so  far  as  complete  recovery  is  concerned.  Some  improvement  usually 
follows  removal  of  the  victim  from  exposure  to  manganese-containing 
J  he  use  ol  liver  therapy  has  been  suggested. 


dust. 


•  ri^na1lyS11S‘-  r!r,ga:ni?  ™att?r.  is  rem°ved  by  incineration,  and  the  ash 
is  dissolved  m  dilute  hydrochloric  or  sulphuric  acid. 


J.  Biol.  Chem.,  1920,  42,  329. 

von  Jaksch.,  ./.  Arner.  Med.  Assoc.,  1913,  01,  1042. 
J .  Arner. 


Clinical  Toxicology,”  1934,  p. 


80. 


Med.  Assoc.,  1913,  GO,  64G 
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Tests.  (1)  Ammonium  sulphide  gives  a  flesh-coloured  precipitate 
which  turns  brown,  and  is  soluble  in  dilute  acids. 

(2)  A  borax  bead,  dipped  into  a  solution  of  a  manganese  salt  and 
heated  in  the  oxidising  flame,  becomes  violet  or  lilac  in  colour  and  loses 
its  colour  when  heated  in  the  reducing  flame. 

(3)  Fused  with  sodium  carbonate  and  a  little  potassium  chlorate  in  a 
platinum  capsule,  manganese  salts  are  oxidised  to  deep  green  manganate. 
The  green  mass  dissolves  in  a  little  water  to  a  green  solution  which  becomes 
pink  \\  hen  greatly  diluted  with  water  or  (better)  when  acidified  and  gently 
warmed. 

(4)  A  solution  of  a  manganese  salt,  made  alkaline  by  addition  of 
sodium  hydroxide,  gives  a  deep  blue  colour  on  addition  of  a  drop  of  a 
0  05  per  cent,  solution  of  benzidine  in  10  per  cent,  acetic  acid. 


Group  3.  GASEOUS  POISONS 

These  poisons  are  grouped  together  for  convenience  in  description, 
lut  do  not  really  form  a  special  group  of  pulmonary  or  respiratory 
poisons.  There  are  four  classes  of  poisons  acting  in  the  state  of  vapour. 

1 .  The  volatile  acids,  acting  as  irritants  to  the  pulmonary  mucous 
membrane,  and  setting  up  an  intense  bronchitis.  These  have  already 
been  considered. 

2.  Other  powerful  irritant  gases,  such  as  chlorine  and  fluorine,  acting 
more  by  the  irritation  they  produce  than  by  their  poisonous  effects  after 
absorption. 

3.  Gases  which  can  be  breathed,  but  after  absorption  act  as  definite 

poisons  to  the  system,  typically  CO,  AsH3,  various  volatile  substances, 
including  those  used  as  anaesthetics,  and  ordinary  coal-gas.  These  are 
divisible  into  two  sub-groups  :  (a)  those  which  combine  with  the 

haemoglobin  to  form  fixed  compounds  ;  (6)  those  which  apparently  are 
dissolved  in  the  plasma  of  the  blood  and  poison  the  tissues  to  which  they 
are  distributed.  To  this  group  might  be  added  the  vapour  of  nickel 
carbonyl  just  considered. 

4.  Neutral  gases,  whose  sole  effect  is  due  to  the  deprivation  of  the 
tissues  of  oxygen,  e.g.,  an  atmosphere  of  nitrogen. 

Owing  to  the  fact  that  the  poisonous  material  is  in  a  state  of  high 
dispersion,  and  that  in  the  air-cells  of  the  lungs  it  meets  with  a  large 
absorbing  surface,  and  instantly  enters  the  blood,  the  effects  of  gaseous 
poisons  are  rapid  and  powerful. 

The  majority  of  the  poisonous  gases  are  industrial  products  and  are 
never  likely  to*  be  met  with  in  the  ordinary  atmosphere  in  sufficient 
quantity  to  produce  injurious  consequences  except  hi  war  conditions.  Hence 
fatal  accidents,  arising  from  their  inhalation,  most  commonly  occur  m 
circumstances  which  can  leave  no  Question  respecting  the  real  cause  oi 
death.  It  is  not  necessary  to  consider  all  of  these  substances,  but  a 
knowledge  of  the  properties  of  certain  of  the  more  common  gases  is 
essential  to  a  medical  jurist.  Amongst  these  are  carbonic  acid  carbon 
monoxide,  sulphuretted  hydrogen  and  ordinary  coal-gas.  Agents  oi  this 
description  can  rarely  be  employed  with  any  certainty  as  instruments  of 
murder  and  if  they  were  so  employed  the  fact  could  be  established  only 
by  circumstantial  evidence.  One  alleged  instance  of  murder  by  carbonic 
acid  is  however,  reported  by  Devergie,  and  there  have  been  several 
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cases  of  murder  and  attempted  murder  by  means  of  coal-gas.  I)ea^i, 
when  arising  from  the  breathing  of  any  of  the  gases,  is  geneially ,  !.  > 

attributaWe  to  suicide  or  accident.  In  France  it  is  by  no  means  uncommon 
tr  a ^nerson  to  commit  suicide  by  sleeping  in  a  closed  compartment, 
in  which  charcoal  has  been  suffered  to  burn;  in  England  t-  ere 
many  accidental  deaths  where  coal  or  coke  has  been  employed  as  fu 
in  small  and  ill-yentilated  rooms,  and  coal-gas  is  the  most  common  sub¬ 
stance  used  for  suicidal  purposes.  On  such  occasions  a  person  may  be 
found  dead  without,  to  the  casual  observer,  any  evident  cause.  he 
discovery  of  a  body  in  these  circumstances  may  create  a  suspicion  ol 
murder.  In  such  a  case  it  is  obvious  that  the  establishment  of  the 
innocence  of  an  accused  person  may  depend  entirely  on  the  discrimination 
and  judgment  of  a  medical  practitioner.  An  instance,  illustrative  of  the 
consequences  of  popular  prejudice,  occurred  in  London  in  1823. 


Six  persons  were  lodging  in  the  same  apartment,  where  they  were  all  in  the 
habit  of  sleeping.  One  morning  an  alarm  was  given  by  one  of  them,  a  woman, 
who  stated  that  on  rising  she  found  her  companions  dead.  Four  were  discovered 
to  be  really  dead,  but  the  fifth,  a  married  man,  whose  wife  was  one  of  the  victims, 
was  recovering.  He  was  known  to  have  been  on  intimate  terms  with  the  woman 
who  gave  the  alarm,  and  it  was  immediately  supposed  that  they  had  conspired 
together  to  destroy  the  whole  party,  in  order  to  get  rid  of  the  wife.  The  woman, 
who  was  accused  of  the  crime,  was  imprisoned,  and  an  account  of  the  supposed 
barbarous  murder  was  soon  printed  and  circulated  in  the  metropolis.  Many 
articles  of  food  about  the  house  were  analysed,  in  order  to  discover  whether  they 
contained  poison,  when  the  circumstances  were  explained  by  the  man  stating 
that  he  had  placed  a  pan  of  burning  coals  between  the  two  beds  before  going  to 
sleep,  and  that  the  doors  and  windows  of  the  apartment  were  closed.1  A  set  of 
cases  of  a  similar  kind,  in  which  there  was  at  first  a  strong  suspicion  of  poisoning, 
has  been  reported.2 


Poisoning  by  Carbon  Dioxide  or  Carbonic  Acid  Gas  (C02) 

Sources  and  Methods  of  Occurrence.  This  gas  is  freely  liberated 
in  respiration,  combustion,  and  fermentation.  It  is  also  produced  in  the 
calcination  of  chalk  or  limestone,  and  is  sometimes  diffused  through  the 
shafts  and  galleries  of  coal-mines,  where  it  is  commonly  called  “  choke- 
damp.  Carbonic  acid  gas  is  also  met  with  in  wells,  sewers,  cellars,  and 
other  excavations  in  the  earth,  in  old  brewers’  vats,  etc.  In  these  cases 
it  is  generally  found  most  abundantly  close  to  the  soil,  or  at  the  lower 
part  of  the  well.  The  slow  evaporation  of  water  strongly  charged  with 
the  gas,  while  trickling  over  the  sides  of  these  excavations,  may  further 
assist  in  contaminating  the  air.  Damp  sawdust  or  straw  slowly  absorbs 
oxygen  fioin  a  confined  atmosphere,  and  sets  free  carbonic  acid. 

I  oisoning  by  this  gas  is,  as  might  be  anticipated  from  its  sources, 
almost  entirely  a  matter  of  accident,  as  in  workmen  when  engaged  in 
cleaning  out  vats,  etc.,  from  which  many  fatal  cases  are  recorded.  " 

In  reference  to  suffocation  by  carbon  dioxide,  it  is  a  matter  of  popular 
behef-and,  m  fact  it  lias  been  often  asserted  by  writers  on  asphyxia— 
that  the  burning  of  a  candle  m  a  suspected  mixture  of  carbon  dioxide 
mid  an*  is  satisfactory  proof  that  the  atmosphere  may  be  breathed  with 

L  nnl'i  n  Tati°nS  haVe’h°JWever’  tended  to  show  that  this  statement 
till  i  i  beni  °n  “  affordmg  an  indication  of  security.  A  case  is 
related  by  Ghristison  where  a  servant,  on  entering  a  cellar  in  which 

'  Christison,  p.  5S3. 

2  Med.  Gaz.,  vol.  36,  p.  937. 
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giape  juice  was  fermenting,  was  suddenly  seized  with  giddiness.  She 
dropped  her  candle  on  the  lioor,  but  had  time  to  leave  the  cellar  and  shut 
the  door  behind  her,  when  she  fell  down  senseless.  Those  who  went  to 
her  assistance  found,  on  opening  the  door,  that  the  candle  was  still 
mining.  A  fcandle  will  burn  in  air  which  contains  even  10  or  12  per 
cent  of  its  volume  of  carbonic  acid  gas  ;  and  although  such  mixtures 
might  not  prove  fatal  to  man,  yet  they  would  cause  unpleasant  symptoms 
such  as  giddiness  and  insensibility. 


Degree  of  Toxicity  and  Fatal  Dose.  In  reference  to  the  fatal  proportion 
of  (  02  in  the  air  breathed,  it  is  necessary  to  make  a  distinction  between 
the  contamination  of  air  by  the  addition  of  a  quantity  of  carbon  dioxide, 
and  the  case  where  this  gas  is  produced  by  combustion  or  respiration  in 
a  close  apartment  at  the  expense  of  the  oxygen  actually  contained  in  the 
air.  Every  volume  of  carbon  dioxide  formed  by  combustion  indicates  at 
least  an  equal  volume  of  oxygen  removed.  Such  an  atmosphere  is, 
coeteris  paribus,  more  destructive  than  another  where  the  air  and  gas 
are  in  simple  mixture.  If  we  assume  that  in  each  case  the  noxious  atmo¬ 
sphere  contains  10  per  cent,  of  carbon  dioxide,  then  in  one  instance 
there  will  be  nearly  7  per  cent,  more  of  oxygen  and  7  per  cent,  less  of 
nitrogen  than  in  the  other,  since  the  production  of  10  parts  of  carbon 
dioxide  as  a  result  of  combustion  implies  the  loss  of  10  parts  of  oxygen. 
This  difference  in  the  proportions  may  not  be,  practically  speaking, 
exact,  because  there  is  no  apartment  sufficiently  closed  to  prevent  air 
rushing  in  from  the  exterior  while  combustion  is  going  on  within  it ;  but, 
nevertheless,  the  above  statement  may  be  taken  as  an  approximation 
to  the  truth.  When  the  gas  is  respired  in  its  lowest  poisonous  proportion 
the  symptoms  come  on  more  slowly,  and  the  transition  from  life  to  death 
is  frequently  tranquil.  This  is  what  we  learn  from  the  histories  of 
suicides.  The  symptoms  in  such  cases  appear  to  resemble  closely  those 
which  indicate  the  progressive  influence  of  opium  or  other  narcotic  poison 
on  the  body. 

In  a  case  of  alleged  murder  by  charcoal  vapour  in  Paris,  a  question 
was  put  to  a  medical  witnesses  respecting  the  quantity  of  charcoal  required 
to  be  burnt  in  a  particular  chamber  in  order  to  asphyxiate  two  adult 
persons.  This  question  could  only  be  answered  approximately  ;  because 
in  burning  charcoal,  the  sole  product  is  not  carbon  dioxide,  a  variable 
quantity  of  carbon  monoxide  usually  being  evolved.  Then,  again,  much 
of  the  carbon  dioxide  formed  may  escape  in  various  ways  from  an 
imperfectly  closed  apartment.  An  attempt  was  made  to  infer  the 
quantity  of  charcoal  consumed  from  the  weight  of  ashes  found  in  the 
apartment,  but  no  satisfactory  answer  could  be  given  to  this  question. 
The  prisoner  was,  however,  convicted  of  murdering  his  wife  by  charcoal 


vapour. 

With  regard  to  the  dosage  of  C02  (or  any  other  gas  for  that  matter 
required  for  a  fatal  result,  it  is  useless  at  a  time  remote  from  the  acciden 
to  make  anv  analysis  of  the  general  atmosphere  of  the  place  where  the 
fatal  event  took  place.  This  arises  from  the  well-known  laws  of  the 
diffusion  of  gases  and  the  effects  of  heat  upon  this  diffusion  and  their 
expansion  To  be  of  the  slightest  value  as  evidence,  such  analyses  must 
be  made  (1)  from  the  actual  vicinity  of  the  body,  and  (2)  at  the  momen 
of  discovery,  though  even  this  is  probably  too  late. 
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Tf  iq  well  known  by  the  effects  of  the  vapour  of  a  lime-kiln,  that  one 
person  lying  at  the ’edge  of  the  kiln  may  be  destroyed,  while  another  at 
fen  yards’  distance,  either  on  the  same  or  at  a  lower  level,  may  ent  y 
escape  ■  and  it  would  not  be  possible  in  such  a  case  to  speculate  upon  the 
proportion  of  gas  which  had  destroyed  life,  except  by  collecting  the  air 
from  the  spot  where  the  accident  occurred,  and  at  or  about  the  time  of  its 
occurrence.  Another  fallacy  appears  to  be,  that  because  a  dead  body  is 
found  recumbent,  it  is  to  be  inferred  that  the  person  must  have  lain 
down  and  have  been  destroyed  while  sleeping.  The  dead  body  of  a 
person  must  always  be  found  thus  lying  on  the  floor ,  unless  it  be  supported  ; 
but  suffocation  may  have  actually  taken  place,  or  at  least  have  com¬ 
menced,  when  the  deceased  was  in  the  sitting  or  erect  posture. 

Duration.  The  duration  of  symptoms  of  poisoning  by  carbon  dioxide 
varies  according  to  the  concentration  in  which  it  is  present  in  the  atmo¬ 
sphere  respired.  Undiluted  carbonic  acid  gas  is  respired  with  difficulty, 
or  not  at  all,  and  produces  spasm  of  the  glottis,  and  almost  instant  death. 
With  smaller  percentages  death  is  slower  in  onset,  though  unconsciousness 
may  be  very  rapid. 


Symptoms.  In  severe  cases  the  symptoms  commonly  observed  are 
as  follows : — Sensations  of  great  weight  in  the  head,  pressure  in  the  temples, 
ringing  in  the  ears,  with  a  pungent  sensation  in  the  nose  ;  a  strong 
tendency  to  sleep,  accompanied  by  giddiness,  and  so  great  a  loss  of 
muscular  power,  that,  if  the  person  be  at  the  time  in  an  erect  posture,  he 
falls  to  the  ground.  The  breathing,  which  is  observed  to  be  at  first  diffi¬ 
cult  and  stertorous  (snoring),  becomes  suspended.  The  action  of  the 
heart,  which  on  the  first  accession  of  the  symptoms  is  very  violent, 
soon  ceases  :  sensibility  is  lost,  and  the  person  now  falls  into  a  profound 
coma,  or  state  of  seeming  death.  The  warmth  of  the  body  still  con¬ 
tinues  ;  the  limbs  are  relaxed  and  flexible,  but  they  have  been  observed 
in  some  instances  to  become  rigid  or  even  convulsed.  The  countenance 
is  livid  or  of  a  leaden  colour,  especially  about  the  eyelids  and  lips,  but 
on  some  occasions  it  has  been  pale  and  placid.  The  access  of  these 
symptoms  is  stated  to  have  been  sometimes  accompanied  by  a  pleasing 
sensation  of  delirium,  while  at  others  the  most  acute  pains  have  been 
suffered.  In  some  instances  there  appears  to  have  been  irritability  of  the 
stomach,  for  the  affected  person  has  vomited  the  contents  of  his  stomach 
in  a  semi-digested  state.  Those  who  have  been  resuscitated  have  felt 
pain  in  the  head,  or  pain  and  soreness  over  the  body  for  several  days  ; 
while,  in  a  few  severe  cases,  paralysis  of  the  muscles  of  the  face  has  super¬ 
vened  on  recovery.  For  other  symptoms,  vide  “  Asphyxia,”  Vol.  I. 


Treatment.  There  is  only  one  chance  for  a  victim,  and  that  is  to 
remove  him  into  fresh  air  and  employ  artificial  respiration  if  necessary 
If  pure  oxygen  is  obtainable,  it  may  be  tried. 

Post-mortem  Appearances.  It  has  been  said  that  the  body  of  a  person 
who  has  perished  from  the  inhalation  of  carbon  dioxide  retains  the  animal 
heat  extern  panbus,  for  a  longer  period  than  usual ;  and  hence  cadaveric 
igid.ty  does  not  commonly  manifest  itself  until  after  the  lapse  of  many 
lours  ,  m  a  case  to  be  afterwards  related,  the  body  was,  however  found 
o  have  cooled  considerably  within  the  short  space  of  two  hours  ■  there  is 
therefore,  no  reason  to  believe  that  this  mode  of  death  affects  the  rate  of 
cooling  or  the  access  of  rigidity.  In  some  instances  it  is  said  the  face  has 
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been  found  1  i \  id  and  swollen  and  the  features  distorted,  but  more  generally 
it  has  been  pale  and  placid,  as  if  the  persons  had  died  without  a  struggle  in 
the  position  in  which  their  bodies  were  found.  The  skin  is  sometimes  livid 
or  presents  patches  of  lividity,  and  the  limbs  are  quite  flaccid.  The  pupils 
are  dilated.  Internally,  the  venous  system  is  Ailed  with  liquid  blood  of  a 
dark  colour.  In  death  from  carbon  dioxide,  as  a  result  of  combustion, 
the  blood  has  sometimes  had  a  light-red  colour  ;  this  is  due  to  the  co¬ 
existence  of  carbon  monoxide  in  the  products  of  combustion.  The  veins 
of  the  lungs  and  brain  are  observed  to  be  especially  over-full.  The 
tongue  appears  swollen,  and  the  mucous  membrane  of  the  intestinal  canal 
is  often  interspersed  with  dark  ecchymosed  patches.  The  following 
appearances  were  met  with  thirty  hours  after  death  in  the  bodies  of 
two  adults,  a  male  and  a  female,  who  died  from  the  accidental  introduction 
of  carbon  dioxide  into  their  bedroom  from  burning  ashes.  Externally — 
there  was  nothing  unnatural,  excepting  a  few  slight  discolorations  on  the 
back  of  the  man.  Internally — there  was  injection  of  the  membranes 
and  great  vessels  of  the  brain.  Each  lateral  ventricle  contained  about 
half  an  ounce  of  clear  serum,  the  lungs  were  gorged  with  dark  blood,  and 
the  lining  membrane  of  the  air-tubes  (bronchi)  was  slightly  reddened. 
The  left  sides  of  the  hearts  were  nearly  empty  ;  the  right  contained  a 
quantity  of  dark  half-coagulated  blood.  The  stomachs  were  healthy. 
The  bodies  were  found  on  the  floor  of  the  bedroom  in  positions  of  ease. 
The  deceased  persons  had  had  the  power  to  get  out  of  bed,  but  were 
unable  to  escape  from  the  chamber.  It  will  be  perceived  from  this 
description  that  there  is  nothing  very  characteristic  in  the  appearances, 
and  thus  it  is  always  easy  to  ascribe  death  to  apoplexy  or  some  other  cause ; 
but  it  should  be  remembered  that  carbon  dioxide  itself  is  a  narcotic 
poison,  inducing  cerebral  congestion  and  apoplexy. 

Analysis.  Sometimes  a  medical  witness  may  be  required  to  state 
the  nature  of  the  gaseous  mixture  in  which  a  person  may  have  died. 
He  will  have  but  little  difficulty  in  determining  whether  carbon  dioxide 
is  or  is  not  one  of  the  deleterious  agents  in  such  a  mixture.  When  it 
exists  in  a  confined  atmosphere,  its  presence  may  be  identified,  if 
previously  collected  in  a  proper  vessel,  by  the  following  characters 
1.  It  extinguishes  a  taper  if  the  proportion  be  above  12  or  15  per  cent. ; 
and,  from °t he  great  density  of  the  gas,  the  smoke  of  the  extinguished 
taper  may  be  commonly  seen  to  float  on  its  surface.  2.  Lime-watei, 
or  a  solution  of  lead  acetate  gives  an  immediate  white  precipitate  when 
poured  into  a  jar  of  the  gas  ;  and  the  precipitate  thus  formed  may  be 
collected  by  filtration,  and  proved  to  possess  the  well-known  properties 
of  carbonate  of  calcium  or  lead.  Air  containing  only  1  per  cent  ol 
carbon  dioxide  affects  lime-water  :  if  it  amounts  to  2  per  cent,  a  few 
cubic  inches  will  suffice  to  show  its  presence  by  the  lime-water  test. 


mercurv  a  strong  solution  ot  potasn.  nubui  puuu 

place,  and  the  decrease  ill  volume  of  the  gas  will  indicate  the  propor  ion 
of  carbon  dioxide  present.  When  this  gas  exists  in  a  confined  spot  as  m 
a  well  or  cellar,  it  may  be  generally  got  rid  of  by  placing  withmjhe 


stratum  a  pan  Containing  slaked  lime,  loosely  mtad  i"|°  a ** 
water  ;  by  exciting  combustion  at  the  mouth  of  the  pit 
better  when  available,  by  a  jet  of  high-pressure  steam.  1 


or,  what  is 
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within  the  level  of  the  invisible  stratum  of  gas  all  muscular  po»ei  ib  ■■  > 
!n  he  person  commonly  sinks  lifeless.  Air  may  be  collected  for  the 
Durnose  of  testing  by  lowering  a  bottle  filled  with  fine  dry  san  ,  y  means 
of  a1  string  attached  to  the  neck,  and  guiding  the  bottle  by  another  st  ring 
attached  to  its  base.  When  the  bottle  is  within  the  stratum  it  should 
be  turned  with  its  mouth  downwards  ;  and  when  the  sand  has  fallen  or 
it  may  be  rapidly  raised,  with  its  mouth  upwards,  by  pulling  the  stung 
attached  to  the  neck.  .  The  bottle  should  be  immediately  stoppered  and 
the  contents  examined. 

Cases.  Cases  of  poisoning  by  pure  CO,  are  very  rare  ;  in  almost  all 
the  alleged  cases  CO  or  SH,  or  other  poisonous  gases  were  almost  certain  y 
the  agents  ;  probably  the  only  genuine  ones  are  those  occurring  in  old 

brewers’  vats,  e.g. : — - 


In  1863  a  boy  mounted  on  a  forty-barrel  vat,  and  while  looking  through  the 
manhole  fell  among  some  wet  hops  and  speedily  died  from  respiring  the  atmosphere 
of  carbonic  acid.  Two  men  successively  endeavoured  to  rescue  the  boy,  but  each 
died  in  the  attempt.  In  the  same  year  a  man  at  Bromley  descended  intoa  large 
vat,  having  previously  applied  the  candle  test.  He  was  heard  to  cry  out,  there 
is  gas  here,”  and  he  instantly  fell  back  dead  :  he  had  probably  stirred  up  the  contents 
after  he  had  lowered  the  candle.1  Many  other  cases  of  a  similar  kind  are  reported. 
In  these  circumstances  the  noxious  agent  is  pure  carbonic  acid  more  or  less  mixed 
with  air. 


The  following,  although  described  as  C02  poisoning,  was  probably 
caused  by  a  mixture  of  gases,  with  the  possible  inclusion  of  ammonia  : — 


On  May  6th,  1904,  three  men,  on  descending  into  the  hold  of  a  vessel  which 
arrived  at  Leith  Docks  with  a  cargo  of  guano,  were  overcome  by  carbonic  acid 
gas,  which  had  generated  from  the  guano.  All  died  after  every  means  had  been 
adopted  to  restore  them  to  consciousness.  Police  Sergeant  Hill,  who  pluekily  went 
to  their  assistance,  also  collapsed,  but  recovered. 


In  the  following  case  there  is  a  suspicion  of  poisoning  by  nitrous 
fumes  rather  than  by  carbon  dioxide  : — 

An  old  woman  occupied  a  room  under  one  in  which  there  was  a  quantity  of 
nitric  acid  kept  in  store.  Owing  to  some  accident  a  carboy  was  broken  ;  the  acid 
ran  through  the  ceiling  into  the  room  below,  acting  upon  and  corroding  the 
coverings  of  the  deceased’s  bed.  As  the  room  was  filled  with  nitrous  fumes,  a 
chemist  was  consulted,  and  he  advised  that  whiting  should  ho  freely  used  for 
the  purpose  of  neutralising  the  acid.  This  advice  was  followed,  and  several  persons, 
who  were  in  the  room  witnessing  the  operation,  felt  oppressed,  and  were  obliged 
to  leave  it  :  they  were  observed  to  stagger,  as  if  intoxicated,  on  reaching  the  street. 
I  ho  room  was  then  completely  closed,  and  the  whiting  allowed  to  remain  in 
contact  with  the  acid.  The  deceased  had  suffered  from  diarrhoea  for  a  few  days 
previously,  and  was  obliged  to  resort  to  the  night-chair,  which  was  in  the  room 
m  winch  the  accident  had  occurred.  As  she  remained  absent  half  an  hour,  some 
persons  entered  the  apartment,  and  found  her  in  the  chair  unable  to  move.  She 
was  taken  into  another  room,  and  on  a  medical  man  being  called  to  her,  he  found  her 
sleqy,  comatose,  and  her  mind  confused  ;  there  was  great  difficulty  of  breathing, 
,  extrenje  hvidity  of  the.  face  and  lips  ;  the  arms  and  legs  were  cold,  and  the 

from  theStfme  mad°  tG  S£We  her’  she  <lied  in  about  1111  hour 

om  the  time  at  which  she  had  entered  the  room.  Those  who  found  her  in  tho 

1  Lancet,  1864,  2,  p.  552. 
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apartment  do  not  appear  to  have  suffered.  This  was  a  case  of  slow  poisoning  by 
cm  ionic  acid,  for  no  carbon  monoxide  could  have  been  evolved  from  the  action 
o  t  le  acid  on  the  chalk.  Age,  and  debility  from  previous  illness,  may  account 
<>i  the  unusual  circumstance  that  the  deceased  did  not  recover  on  being  removed 
to  a  pure  atmosphere. 


Poisoning  by  Carbon  Monoxide  (CO) 

Sources  and  Methods  of  Occurrence.  Whenever  carbon  is  burnt 
either  at  a  high  temperature'  or  in  a  limited  supply  of  oxygen  some 
carbon  monoxide  is  formed.  The  sources  of  the  gas  are  therefore 
extremely  numerous. 

In  the  household  the  main  source  of  the  gas  and  the  most  common 
cause  of  poisoning  is  coal-gas,  which  normally  contains  4  to  10  per  cent, 
of  carbon  monoxide. 

Coal-gas  is  the  product  of  the  distillation  of  coal,  and  its  composition 
varies  considerably.  An  analysis  of  coal-gas,  as  supplied  in  London, 
showed  that  it  contained  per  cent.  :  Hydrogen,  46-43  ;  marsh  gas,  38-9  ; 
carbon  monoxide,  5-62  ;  oleficient  gas,  3-86  ;  water  vapour,  2-48  ; 
nitrogen,  2-22  ;  carbon  dioxide,  0-46.  Carbon  monoxide  is  the  chief 
poisonous  substance  in  coal  gas,  but  there  is  little  doubt  that  the  heavier 
hydrocarbons  also  have  a  noxious  influence.  Coal-gas  owes  its  peculiar 
odour  chiefly  to  the  vapour  of  naphtha,  which  thus  indicates  its  presence. 
Suicide  by  means  of  coal-gas  is,  of  course,  very  prevalent. 

Water-gas  is  made  by  passing  steam  over  hot  coke,  and  it  is  essentially 
a  mixture  of  hydrogen  and  carbon  monoxide,  containing  45-50  per  cent, 
of  the  latter.  It  is  commonly  mixed  with  coal-gas  for  use  as  an  illuminant, 
and  on  account  of  its  high  carbon  monoxide  content,  it  is  extremely 


dangerous. 

Other  common  household  sources  are  bath  geysers,  other  types  of 
water-heaters  and  slow-combustion  stoves.  Charcoal  fires  and  braziers 
are  not  often  found  in  households,  but  they  are  often  the  cause  of  acci¬ 
dental  death  in  night  watchmen  who  take  a  brazier  into  their  cabin  to 
keep  themselves  warm.  In  these  cases,  the  poisonous  effects  are  probably 
the  result  of  both  carbon  monoxide  and  carbon  dioxide,  and  the  same  is 
true  of  poisoning  by  the  vapours  of  lime  kilns,  etc. 

Less  obvious  sources  of  the  gas  are  found  in  defective  vents  from  a 
room  below  causing  a  leak  of  gas  into  a  room  on  the  flat  above  and 
percolation  of  the  gas  from  a  broken  main  in  the  street  into  houses 

^  In  industry,  blast  furnace  gases  are  rich  in  carbon  monoxide,  and 
acute  and  chronic  poisoning  may  occur  in  the  workers. 

Blasting  operations  in  mines  lead  to  a  considerable  output  ot  l  , 
while  explosions  from  coal-dust  lead  to  serious  cases  of  poisoning  from 
the  same  gas  (after-damp).  Gas  may  accumulate  in  old  mine  workings 

fr°ExhlustCfumes  from  motor  cars  and  other  petrol -burning  engines 
contain  varying  amounts  of  carbon  monoxide  according  to  the  |  rela 
efficiency  of  the  carburation  employed.  On  an  average  these  g 
contain  about  6  per  cent,  of  carbon  monoxide,  and  therefore  an  eng 
rim^dne  in  a  closed  garage  will  render  the  air  unfit  to  breathe  m  a  very 
short  time.  Yandell  Henderson  considers  that  at  least  *  “f'm°°2S 
minute  is  given  out  for  each  twenty  horse  power.  Ap 
private  gauges,  where  accidents  from  this  source  are  all  too  common. 
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workers  in  assembling  and  repair  shops  where 

efficiently  removed  are  liable  to  suffer.  It  is  --  1  •  5  • 

leakinff  exhaust  pipes,  favourable  wind,  etc.,  for  exhaust  gases  to  ga 
access'to  the  bodies  of  closed  cars,  aeroplanes,  motor-boats,  etc.,  and  s 
cause  symptoms  of  poisoning  in  the  passengers  or  driver 

Anart  from  the  motor  industry,  workers  in  laundries,  pressers 
tailors’  shops,  metal  moulders,  linotypists,  furnace  tenders,  engine-100111 
workers  in  motor-driven  ships,  etc.,  may  suffer  unpleasant  or  even 

dangerous  symptoms  from  absorption  of  the  gas. 

During  the  process  of  burning  lime  there  is  an  evolution  ot  C  U2  and 
CO,  and  a  certain  number  of  deaths  occur  among  tramps  who  sleep 

beside  these  kilns  for  warmth  in  the  winter. 

In  warfare  the  evolution  of  carbon  monoxide  from  the  bursting  ot 
high  explosives,  from  the  operation  of  machine-guns  in  bomb-proof 
shelters,  from  the  use  of  explosives  in  sapping,  etc.,  causes  a  considerable 


number  of  accidents. 

Carbon  monoxide  in  ethylene:  Sherman  and  others1  report  thiee 
cases  of  collapse  under  ethylene  anaesthesia,  of  which  two  were  fatal. 
The  blood  of  the  patients  showed  50  to  60  per  cent,  saturation  with  CO. 
The  gas  cylinder  was  found  to  contain  0-7  per  cent,  carbon  monoxide. 

Nature  and  Toxicity  of  the  Gas  :  Mode  of  Action.  Carbon  monoxide 
is  a  colourless  odourless  gas,  which  is  devoid  of  irritating  effect  on  the 
respiratory  passages,  and  therefore  gives  no  warning  of  its  presence. 
It  unites  readily  with  haemoglobin  forming  a  compound  which  is  more 
stable  than  oxyhsemoglobin,  and  therefore  readily  displaces  ox}'gen 
from  the  latter  compound.  The  power  of  carbon  monoxide  to  combine 
with  haemoglobin  is  between  200  and  250  times  as  great  as  that  of 
oxygen.  This  means  that  if  an  atmosphere  is  breathed  containing 
only  0T  per  cent,  of  carbon  monoxide  ( i.e .,  2~oo>  approximately,  of  the 
amount  of  oxygen),  rather  more  than  half  the  haemoglobin  of  the  blood 
will  ultimately  become  combined  with  carbon  monoxide,  and  so  be 
rendered  useless  for  conveying  oxygen  to  the  tissues. 

Hill2  and  Barcroft3  have  shown  that  it  combines  more  readily  with 
unsaturated  oxyhaemoglobin  than  with  oxygen-free  haemoglobin. 

Although  carbon  monoxide  haemoglobin  is  more  stable  than  oxy¬ 
haemoglobin,  it  is  by  no  means  a  firm  compound,  and  dissociation  readily 
occurs  when  breathing  takes  place  in  an  atmosphere  of  oxygen  or 
ordinary  air.  Probably  the  whole  of  the  gas  disappears  within  a  few  hours. 
The  red  cells  do  not  appear  to  be  damaged  in  any  wav  by  saturation 
with  the  gas,  but  readily  resume  their  function  as  oxygen-carriers. 
Carbon  monoxide  is  not  toxic  in  itself,  and  it  does  not  form  a  toxic  com¬ 
pound  with  the  blood  or  tissues.  It  acts  as  a  poison  entirely  by  virtue 
of  the  fact  that  it  deprives  the  tissues  of  oxygen.  This  applies  to 
carbon  monoxide  as  a  separate  gas,  but  it  may  not  be  correct  with  regard 
to  coal-gas  and  other  mixtures  of  gases,  which  may  exercise  specific  toxic 
efiects  on  protoplasm. 

The  effects  of  carbon  monoxide  therefore  arc  to  be  considered  as  due 
to  oxygen  starvation,  and  the  symptoms  are  those  of  anoxaemia.  If 
however,  the  oxygen  is  cut  off  for  a  sufficiently  long  time,  serious  damage 

\  Jour.  Amer.  Med.  Assoc,.,  1926,  86,  1765. 

Btochem.  Jour.,  1914,  7  471 
3  Ibid.,  481. 
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to  cellular  tissues  may  result.  In  prolonged  coma  from  CO  poisoning 
therefore,  there -may  be  permanent  damage  to  highly  developed  cells’ 
such  as  those  of  the  brain.  Lesions  of  the  heart  and  severe  congestion 
or  the  lungs  may  occur  from  the  same  cause,  and  probably  more  or  less 
bi oncho-pneumonia  is  the  rule  in  severe  cases  of  gassing. 


Fig.  3. 


Hill  and  Semerak1  state  that  CO  poisoning  causes  bilateral  necrosis  of 
the  lenticular  nucleus,  thus  bearing  out  an  earlier  observation  of  Kolisko. 
They  also  found  punctiform  haemorrhages  in  the  white  matter  of  the 
brain  and  more  or  less  oedema. 

Haggard  2  has  shown  that  pure  CO  has  no  toxic  action  on  neuroblasts, 
but  that  coal-gas  has  such  an  effect.  It  may  be  accepted  from  the  experi¬ 
mental  work  of  Haldane  in  this  country,  and  of  Yandell  Henderson  and 
Haggard  in  the  United  States,  that  carbon  monoxide  per  se  has  no  toxic 


effect. 

Haldane  has  shown  that  a  person  sitting  at  his  ease  uses  less  than 
half  the  oxygen  supplied  by  the  blood,  and  therefore  the  blood  may 
become  seriously  charged  with  carbon  monoxide  before  symptoms 
manifest  themselves,  although  even  in  this  state  rapid  exertion  may 
cause  collapse.  If  the  blood  becomes  more  than  half  saturated  he  may 

collapse  even  if  he  remains  at  rest. 

Henderson  and  Haggard  investigated  the  rate  at  which  carbon 
monoxide  is  absorbed,  and  the  physiological  effects  produced  by  exposure 
to  varying  concentrations  for  one  hour.  The  results  of  these  investiga¬ 
tions  are  shown  in  the  graph,3  Fig.  3.  ....  „  . 

“  The  upper  curve  is  the  theoretical  dissociation  curve  of  carbon 
monoxide  and  haemoglobin  in  the  presence  of  air  ;  the  lower '  curve  shows 
the  approximate  percentage  of  saturation  that  a  man  will  de\  c  op  m 
one  hour,  if  he  is  sitting  still  in  an  atmosphere  containing  the  amount 
of  carbon  monoxide  shown  in  the  scale  below  the  abscissa  This  curve 
and  the  scale  are  drawn  for  a  normal  volume  of  breathing.  If  respira  ion 
were  doubled,  these  percentages  of  saturation  would  be  attained  in  half 
an  hour,  and  the  curve  would  therefore  represent  the  percentages  o 
saturation  attained  in  this  time  by  a  man  breathing  air  containing  the 
amounts  of  carbon  monoxide  indicated.  .  .  . 


1  Jour.Amer.  Med.  Assoc.,  1918,  81,  044. 

2  Arner.  Jour.  Physiol.,  1922,  00,  244. 
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“  When  the  time  of  exposure  is  measured  in  hours  and  ^  — f 

(ion  is  measured  in  parts  of  carbon  monoxide  per  10,000  oi  an  i  nen  i 
on  is  measi'  i  |ied  by  the  concentration  equals  3,  no 

if  it  equals  9,  severe  headache  and  nausea  result ;  if  it  equals  15,  tho 
condition  is  dangerous;  if  it  rises  above  15,  the  conditions  are  such  as 
will  be  quickly  fatal.  If  the  subject  is  making  any  muscular  exei  tio  , 
and  his  breathing  is  increased,  the  figures  for  the  products  of  time  ,  m  l 
concentration  that  are  comfortable  and  safe  are  reduced  from  3  to  2,  oi  1, 
or  even  less,  for  the  rate  of  absorption  varies  directly  with  the  volume  ot 

the  breathing.”  . 

Henderson  estimates  that  death  will  occur  if  an  atmosphere  con¬ 
taining  2  parts  per  1,000  of  CO  is  breathed  for  four  hours  or  4  parts  per 


1,000  for  one  hour. 

Vale,1  from  experiments  on  himself,  concludes  that  where  no  work  is 
undertaken  in  atmospheres  containing  CO  up  to  1-14  per  1,000,  50  per  cent, 
of  the  amount  inhaled  is  the  maximum  that  will  be  absorbed.  W hen  work 
is  being  done,  the  respirations  are  increased,  and  the  amount  absorbed 
may  be  twice  to  4  times  as  much  as  when  at  rest,  and  even  with  1-14  per 
1,000  consciousness  may  be  lost  on  exertion.  With  2  parts  per  1,000 
muscular  power  is  completely  lost,  and  the  victim  becomes  rapidly  un¬ 
conscious  ;  while  with  concentrations  of  3  parts  per  1,000  death  is  almost 
inevitable  unless  rescue  is  effected  very  promptly. 

These  figures  are,  of  course,  only  approximate,  and  both  age  and  size 
may  affect  the  toxicity  of  carbon  monoxide.  Leschke  records  a  case 
indicating  the  greater  sensitivity  of  children,  and  one  may  recall  the  use 
of  mice  and  birds  as  “  indicators  ”  of  carbon  monoxide  in  mines,  etc. 


Symptoms.  The  rapidity  of  onset  and  the  nature  of  the  symptoms 
depend  on  the  concentration  of  the  gas  in  the  blood,  and  therefore  on  its 
concentration  in  the  air. 


In  high  concentrations  a  few  breaths  are  sufficient  to  saturate  the 
blood  and  unconsciousness  may  supervene  with  startling  suddenness. 
With  lower  concentrations  little  effect  is  felt  until  the  blood  is  saturated 
to  about  20  per  cent.,  when  headache  and  lassitude  are  observed.  When 
it  reaches  about  30  per  cent,  there  is  nausea,  giddiness,  throbbing  in  the 
head,  ringing  in  the  ears,  dyspnoea,  and  muscular  weakness.  The  muscular 
weakness,  inco-ordination  and  giddiness  increase  rapidly  with  increasing 
saturation  up  to  50  per  cent.,  while  between  50  and  60  per  cent,  paralysis 
and  coma  supervene. 

The  respiration  is  usually  rapid  and  stertorous,  the  pulse-rate 
increased,  and  the  blood -pressure  may  be  reduced.  In  some  cases  there 
may  be  a  stage  of  violent  delirium.  Reflexes  and  sphincter  control  are 
lost.  Vomiting  may  occur.  The  respirations  and  pulse  weaken,  and  the 
patient  ceases  to  breathe. 


One  of  the  first  effects  observed  is  loss  of  strength.  Even  in  a  person 
awake  and  active  the  gas  may  speedily  produce  inability  to  move  or  to 
call  for  assistance.  Sir  Thomas  Stevenson  had  personal  experience  of  this 
In  one  instance  a  charcoal  brazier  was  left,  only  for  a  short  time,  in  the 
cel  of  a  prison.  It  was  removed,  and  the  prisoners  went  to  sleep.  They 

Irons,  hist.  Mining  Engin.,  1922,  73,  417. 
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experienced  no  particular  effects  at  first,  but  after  some  hours  two  were 
found  dead  thus,  then,  an  atmosphere  which  can  be  breathed  for  a 
short  time  with. impunity  may  ultimately  cause  death. 

foi  a  very  graphic  account  of  the  symptoms,  vide  B.M.J.  1898  2 
p.  33.  Dr.  Le  Neve  Foster  reports  as  follows  : — 

,  ‘‘  The  P°is°n  t°ol1t  efect  most  suddenly  ;  probably  its  action  was  accelerated 

JXer  i°ni°f  c  urbing  rapidly.  I  felt  decidedly  queer  when  I  reached  the 
.  '  i  tathom  e' e  ’  and  thought  a  drop  of  brandy  might  revive  me.  I  took  out  my 
httle  brandy  flask,  but  already  my  fingers  seemed  incapable  of  doing  the  work 
properly,  and  someone  unscrewed  the  stopper  for  me.  I  took  a  small  sip  and  sat 
down.  Everything  then  seemed  in  a  whirl,  and  the  atmosphere  seemed  to  be  a 

dense  white  fog.  This  must  have  been,  so  far  as  I  can  judge,  a  little  before  1  p.m _ 

bitting  next  to  me  was  Mr.  Williams,  and  within  a  few  feet  were  Captain  Reddicliffe 
and  Henry  Clague  ;  the  men  who  had  remained  all  the  time  at  the  115-fathom 
level,  or  at  all  events  had  not  descended  as  low  as  we  did,  had  started  to  climb  to 
the  surface,  but  of  their  starting  I  have  no  recollection.  A  curious  fact  is  that  we 
all  sat  without  moving  or  trying  to  escape  ;  the  foot  of  the  ladder  was  close  by, 
yet  none  of  us  made  any  effort  to  go  to  it  and  ascend  even  a  single  rung.  We  none 
of  us  tried  to  walk  a  dozen  steps,  which  would  have  led  us  to  the  other  side  of  the 
shaft  partition,  where  we  all  knew  that  there  was  a  current  of  better  air.  We  simply 
sat  on  and  on.” 


Treatment.  As  the  length  of  time  during  which  the  anoxaemia  is 
present  is  more  important  than  the  extent  of  saturation,  especially  when 
patients  are  insensible,  treatment  must  be  directed  towards  the  most 
rapid  resumption  of  normal  breathing. 

If  the  anoxaemia  continues  for  a  long  time,  irreparable  damage  is 
likely  to  occur  in  the  cells  of  the  cerebral  cortex  and  elsewhere. 

The  first  step  is  to  remove  the  victim  into  fresh  air.  If  he  is  conscious 
and  breathing  easily,  no  treatment  is  required,  as  he  will  recover  if  left  to 
himself.  In  these  cases  no  permanent  damage  is  likely  to  occur,  and 
elimination  of  the  gas  takes  place  rapidly,  about  half  the  quantity  being 
lost  in  the  first  hour. 

With  higher  degrees  of  gassing  artificial  respiration  must  be  started 
forthwith.  Henderson  has  shown  that  in  extensive  gassing  there  is  not 
sufficient  carbon  dioxide  in  the  blood  to  cause  the  necessary  stimulus 
to  the  respiratory  centre.  The  patient  therefore  may  be  in  an  atmosphere 
of  pure  oxygen,  and  though  the  lungs  are  full  of  this  gas,  natural  breathing 
will  not  take  place.  He  has  suggested  and  has  proved  the  value  of  adding 
5  per  cent,  of  carbon  dioxide  to  the  oxygen  which  is  used.  This  stimulates 
the  respiratory  centre,  considerably  improves  the  ventilation  in  the  lungs, 
and  thus  causes  a  rapid  removal  of  the  carbon  monoxide. 

If  the  mixture  is  not  available,  an  attempt  may  be  made  to  cause  the 
patient  to  breathe  in  the  expired  air  of  the  medical  attendant.  I  his 
can  be  carried  out  by  making  a  tube  of  stiff  paper  through  which  the 
attendant  may  pass  his  breath  at  the  moment  when  the  patient  is  making 
an  inspiration.  Warmth  should  be  applied  to  the  extremities  and  the 
body  well  wrapped  up.  The  tendency  to  congestion  of  the  lungs  and 
possibly  to  pneumonia  should  be  remembered. 

Post-mortem  Appearances.  The  surface  of  the  body  and  the  areas 
of  hypostasis  may  present  a  bright  cherry-red  colour.  This  may  also 
be  seen  about  the  face  and  lips,  but  is  not  always  observed  in  this 

locality. 
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On  opening  the  body  the  blood  and  the  whole  of  the  internal  organs 
anneal1  oink  in  colour,  and  this  is  especially  seen  in  the  walls  oi  t  o 
Intestines.  The  lungs  on  section  show  a  bright  J' “ ^ 

gassing  has  been  extensive,  they  may  appear  solidified  m  par ts.  J»  cio 
scopic  sections  show  oedema  and  haemorrhages  in  many  case s.  rlltr , 

is  commonly  engorged,  and  more  or  less  oedema  is  usually  found,  there 
may  be  minute  punctiform  hemorrhages  m  the  cortex  and  basal  gang  i  . 

Ischaemic  necrosis  of  the  lenticular  nucleus  may  be  found.  L 
changes  are  the  result  of  anoxaemia,  and  explain  the  reason  of  impaired 
cerebral  function  which  occasionally  arises  after  carbon  monoxide 

poisoning.  .  - 

Giirich1  has  described  lesions  of  the  heart  in  three  cases  of  poisoning 

from  coal-gas.  He  found  acute  myocarditis  and  punctiform  haemorrhages 
in  the  muscle.  He  also  found  broncho -pneumonia  with  haemorrhages  in 
the  lower  lobes  of  the  lungs,  and  softening  of  the  globus  pallidus  of  the 
brain.  He  points  out  that  the  lesions  of  coal-gas  poisoning  are  not 
necessarily  those  of  carbon  monoxide  poisoning  alone,  and  in  this  he  is 
undoubtedly  justified. 


Analysis.  With  regard  to  the  value  of  chemical  tests  for  carbon 
monoxide,  the  reader  is  referred  to  the  remarks  on  pp.  472-8  which  refer 
equally  to  air  contaminated  with  CO,  or  indeed,  any  other  gas.  It  must 
be  remembered  also,  that  the  combination  of  haemoglobin  and  carbon 
monoxide  is  loose,  and  that  carbon  monoxide  haemoglobin  gradually 
decomposes  when  exposed  to  pure  air,  the  carbon  monoxide  being  lost. 
It  follows  that  in  the  living  subject,  blood  for  analysis  must  be  obtained 
as  soon  as  possible  after  the  exposure  to  the  poisonous  atmosphere,  and 
that  the  drawn  blood  must  be  submitted  to  analysis  as  quickly  as  possible 
and  with  the  minimum  of  exposure  to  air.  Even  after  the  severest  poison¬ 
ing,  CO  will  have  disappeared  completely  from  the  blood  within  twenty- 
four  hours,  and  most  of  it  within  an  hour  of  removal  from  the  noxious 
atmosphere.  In  the  cadaver,  the  disappearance  of  CO  is  much  slowe" 
owing  to  the  cessation  of  respiration  and  circulation.  Martin  (  Ann.  Med. 
Legale,  1921,  1,  20)  states  that  he  has  detected  CO  in  the  putrid  exudations 
of  cadavers  three  months  after  death.  Once  the  blood  has  been  drawn 
and  is  exposed  to  air,  however,  loss  of  CO  again  begins,  so  that  here  also 
speed  is  essential  in  carrying  out  the  analysis. 

The  presence  of  considerable  amounts  of  carbon  monoxide  in  blood 
or  blood-tinged  fluids  may  be  demonstrated  very  simply  by  the  persistent 
red  or  pink  colour.  Thus  on  dilution  with  100  volumes  of  water,  blood 
rich  in  CO -haemoglobin  remains  pink,  while  normal  blood  appears  yellow. 
Similarly,  blood  containing  much  carbon  monoxide  remains  red  after 
treatment  with  reducing  agents  ( e.g .,  stannous  chloride,  ammonium 
sulphide,  ferrous  sulphate,  etc.),  while  normal  blood  becomes  brown  or 
black.  These  tests,  however,  are  veiy  crude,  and  for  confirmatory 
purposes,  as  well  as  for  the  detection  of  smaller  concentrations  of  carbon 
monoxide,  more  delicate  methods  are  required.  The  following  procedures 
are  adapted  either  for  qualitative  detection  of  carbon  monoxide  in  blood 
or  lor  its  quantitative  determination. 


1.  Tannic  Acid.  For  the  qualitative  test,  equal  volumes 
convenient  amount)  of  the  sample  are  introduced  into  large 

1  Munch.  Med.  Wocli.,  1925,  72,  2194. 
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0-9,  1-0  ; 

01,  0  0. 

100  per  cent,  of  the 


test-tubes  or  small  flasks,  to  each  of  which  is  added  1  c.c.  of  a  10  per  cent 
potassium  ferricyanide  solution.  After  the  two  flasks  have  stood  undis¬ 
turbed  for  ten  to  fifteen  minutes,  one  of  them  is  shaken  for  a  further  ten 
minutes,  the  stopper  being  occasionally  removed  to  admit  fresh  air. 
J^his  piocedure  removes  any  carbon  monoxide  which  may  be  present. 
Both  flasks  are  then  treated  with  a  few  drops  of  yellow  ammonium 
sulphide  and  10  c.c.  of  a  10  per  cent,  solution  of  tannic  acid.  The  blood 
in  the  shaken  flask  (containing  no  carbon  monoxide)  gives  a  dirty  olive- 
green  precipitate  ;  the  unshaken  blood  gives  a  precipitate  varying  in 
colour  from  the  same  dirty  green  to  bright  red  according  to  the  amount 
of  carbon  monoxide  it  contains.  A  distinct  difference  in  colour  is  given 
by  blood  in  which  5  per  cent,  of  the  haemoglobin  is  combined  with  carbon 
monoxide. 

Henderson  and  Haggard  1  have  adapted  this  test  to  the  quantitative 
determination  of  carbon  monoxide  in  blood.  They  prepare  a  series  of 
standard  mixtures  as  follows  : 

C.c.  blood  saturated  with  CO,  0-0,  0-1,  0-2 

C.c.  normal,  untreated  blood,  10,  0-9,  0-8 

These  represent  bloods  in  which,  0,  10,  20  .  . 
haemoglobin  is  combined  with  carbon  monoxide,  and  should  be  freshly 
prepared.  From  the  sample  to  be  tested,  and  each  of  these  standard 
mixtures,  0-1  c.c.  is  measured,  and  mixed  with  0-4  c.c.  of  dilute  ammonia 
(1  c.c.  of  0-880  ammonia  in  1,000  c.c.)  without  shaking.  To  each  tube, 
1-5  c.c.  of  a  freshly  prepared  1  per  cent,  tannic  acid  solution  is  then 
added.  The  whole  series  of  tubes  is  then  stoppered  and  allowed  to  stand 
overnight,  after  which  the  colour  of  the  test  sample  is  compared  with  the 
standard  colours.  It  has  been  claimed  that  the  colours  are  sufficiently 
stable  to  justify  the  preparation  of  standard  tubes  for  permanent  use, 
but  it  seems  safer  to  prepare  fresh  standards  as  required. 

Sayers  and  Yant2  employ  a  similar  method,  preparing  a  series  of 
standard  mixtures  of  COHb  and  Hb02  as  above.  They  dilute  the 
untreated  and  CO-saturated  bloods  to  ten  times  their  original  volumes 
before  making  up  the  mixtures,  and  use  1  c.c.  of  each  mixture.  To  each 
tube  they  add  1  c.c.  of  a  solution  made  by  mixing  equal  volumes  of 
2  per  cent,  tannic  acid  solution  and  2  per  cent,  pyrogallol  solution.  The 
standard  solutions  are  then  sealed  by  pouring  melted  paraffin  wax  into 
the  tubes,  and  in  this  state  they  keep  for  about  two  weeks. 

Of  the  blood  sample  to  be  tested,  0T  c.c.  is  diluted  to  2-0  c.c.  with 
water,  and  about  40  ingrm.  of  a  mixture  of  tannic  acid  and  pyrogallol 
in  equal  proportions  is  added  at  once.  The  colour  develops  in  thirty 
minutes,  when  comparison  is  made  with  the  series  of  standard  tubes. 

2.  Spectroscope.  The  absorption  spectrum  of  carbon  monoxide 
haemoglobin  is  very  similar  to  that  of  oxy haemoglobin,  the  most  obvious 
bands  being  two  between  the  D  and  E  lines.  The  first  band,  near  the 
I)  line,  very  nearly  coincides  with  the  corresponding  oxyhaemoglobin 
band  (the  mid  points  are  at  wave-lengths  571  and  578  respectively)  ;  the 
second  is  also  very  close  to  its  oxyhaemoglobin  analogue,  but  a  little 
nearer  the  violet  end  of  the  spectrum.  In  both  cases,  however  the 
difference  between  the  CO-haemoglobin  band  and  the  oxyhaemog  o  i 

\  CX'ACoi  Mines',  1 925^  Techni^I  Paper  No.  373  ,  Analyst,  1926.  51.  99. 
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band  is  too  slight  for  a  mixed  spectrum  to  give  more  than  two  bands 
i.e.,  there  is  always  overlapping.  Yellow  ammonium  sulphide,  however, 
reduces  oxyhsemoglobin  to  haemoglobin,  whose  absorption  speed 
consists  mainly  of  a  broad  diffuse  band  extending  from  the  D  line  almost 
to  the  E  line.  This  reagent  has  no  effect  on  CO-haemoglobin.  Conse¬ 
quently,  if  blood  containing  carbon  monoxide  is  diluted,  and  treated  with 
a  few  drops  of  yellow  ammonium  sulphide,  the  two-band  spectrum 
persists.  The  test  is  not  very  delicate,  and  it  is  usually  possible  to  see  the 
two  bands  of  CO-haemoglobin  superimposed  on  the  single  band  of  reduced 
haemoglobin  only  if  at  least  25  per  cent,  of  the  total  haemoglobin  is 
combined  with  carbon  monoxide. 


A  L 


N 


f 

FlG\liP 0apr-moi»lAeio+r8i0?  srec!r°scopc.  L  =  light  source.  C  =  condenser.  S  =  adjustable 
slit.  0.1  —  glass-plate  micrometer.  P  =  achromatic  lens.  D  and  D'  =  weak  nrisms  h  is,. 
and  base  down  respectively.  G  =  grating.  F  =  fulcrum  M  =  stainless  stcO  n,frrnr  P'  _^,  T 

ass®  rass*”*  *  <» 

3.  Iiartridge  Reversion  Spectroscope The  reversion  spectroscope 
devised  by  I  rofessor  Hartridge  renders  the  spectroscopic  detection  of 
carbon  monoxide  much  more  delicate,  and  also  allows  of  approximately 
quantitative  determination.  The  instrument  produces  two  spectra 

(Fie  il  a®’  "  e"‘  e;™d>t  that  they  are  reversed  in  direction 

f  x-  Ariangement  is  made  for  moving  one  of  the  spectra  lateral v 
and  for  measuring  the  amount  of  movement.  To  calibrate  the  instru 
ment  a  rectangular  glass  trough,  divided  by  a  diagonal  glass  partition 
IS  used.  One  compartment  is  tilled  with  normal  S  dlhifecUo  fifty 

1  Proc.  Roy.  Soc.,  1923,  A,  102,  575. 
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times  its  volume  with  distilled  water  ;  the  other  is  filled  with  another 
sample  of  the  same  blood,  saturated  with  carbon  monoxide,  and  similarly 
diluted.  Then,  as  lH  ig.  5  shows,  when  the  trough  is  placed  in  front  of 
the  spectroscope,  the  spectrum  seen  will  be  that  of  a  mixture  of  oxy- 
and  carbon  monoxide-hsemoglobin  in  the  ratio  of  the  thicknesses  of  the 
two  compartments  along  the  line  joining  the  slit  and  the  light  source. 
The  trough  is  first  adjusted  so  that  the  spectrum  of  oxyhsemoglobin  only 


* 


Fig.  5. - Rectangular  trough  divided  diagonally. 

is  seen  and  the  micrometer  screw  is  turned  until  the  two  bands  nearest 
the  D  line  coincide  (Fig.  6A).  The  micrometer  reading  is  that  for  absence 
of  CO-ha?moglobin.  The  trough  is  then  moved  until  only  carbon 
monoxide  haemoglobin  is  seen,  and  the  spectra,  which  have  moved 
apart  as  in  Fig.  6B,  are  brought  into  coincidence  again  (as  in  Fig.  GA) 
by  movement  of  the  micrometer  screw.  The  micrometer  reading 
now  corresponds  to  the  presence  of  100  per  cent,  carbon  monoxide 
haemoglobin.  A  series  of  intermediate  readings  enables  a  graph  to 
be  constructed  relating  the  reading  of  the  micrometer  screw  to  the 
percentage  of  haemoglobin  in  combination  with  carbon  monoxide. 
Thereafter  it  is  only  necessary  to  view  the  double  spectrum  of  a  suspected 
blood  sample  (suitably  diluted),  bring  the  two  narrow  bands  near  the  D 
line  into  alignment,  and  compare  the  micrometer  reading  with  the  graph. 
It  is  claimed  that  this  method  can  detect  the  combination  of  1  per  cent, 
of  the  haemoglobin  with  carbon  monoxide. 


Fig.  C. 


4.  Geometric  Method.  Van  Slyke  and  Ne.ll*  have 
for  estimating  the  CO  content  of  blood  by  means  of  then 
Ipparatus  The  method  is  claimed  to  give  results  accurate  to  0-2  vols. 

i  J.  Biol.  Chem.  1924,  Cl,  523. 
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per  cent  using  2  c.c.  of  blood,  and  therefore  to  be  satisfactory  in  cases 
of  carbon  monoxide  poisoning.  The  blood  is  mixed  m  the >  appara  ^ 
with  an  acid  solution  of  potassium  ferncyanide  and  saponin.  The  mixtu 
is  submitted  to  a  Torricellian  vacuum,  in  which  the  blood  gases,  UJ 
0,  and  CO  (if  present)  are  expelled.  The  C02  and  02  are  then  absorbed 
by  addition  of  an  alkaline  solution  of  sodium  hyposulphite  and  the 
residual  carbon  monoxide  is  measured  manometncally  after  adjustment 
to  a  convenient  volume-2  0  c.c.  or  0-5  c.c.  A  correction  must  be  applied 
for  the  small  amount  of  nitrogen  which  is  present,  and  for  the  amount  ot 
CO  reabsorbed  during  the  manipulation.  The  reagents,  of  course,  must 
be  free  from  dissolved  gases. 

A  more  accurate  method  has  been  devised  by  Sendro\  and  Inn. 

Full  details  of  these  methods  are  given  in  “  Quantitative  Clinical 
Chemistry,  Vol.  II. — Methods,  by  Peters  and  van  Slyke. 

Rougiiton  and  Root2  have  recently  described  a  manometric  method 
applicable  to  small  volumes  of  blood  (6-5  to  2-0  c.c.)  which  is  particularly 
suitable  for  the  estimation  of  small  concentrations  of  carbon  monoxide 
(2—5  vols.  per  cent.),  such  as  may  be  encountered  in  cases  of  chronic 


poisoning. 

5.  Palladium  chloride.  Carbon  monoxide  reduces  palladium  chloride 
to  metallic  palladium,  and  various  methods  of  estimation  have  been  based 
on  this  reaction. 

The  gas,  liberated  from  the  blood  by  aspiration  with  a  current  of  pure 
air,  is  passed  first  through  lead  acetate  (to  remove  H2S)  then  through 
dilute  sulphuric  acid,  and  finally  through  a  standard  solution  of  pure 
palladous  chloride.  The  air  is  purified  before  reaching  the  blood  by 
passage  through  palladous  chloride.  The  liberation  of  gas  from  the 
blood  is  aided  by  addition  of  sodium  hydroxide  or  potassium  ferro- 
cyanide.  Quantitative  results  are  obtained  by  estimation  either  of  the 
reduced  palladium  ( e.g .,  Foclor’s  method3)  or  of  the  excess  of  palladium 
chloride  (e.g.,  Christman  and  Randall4).  Fodor  filters  off  the  palladium, 
reconverts  this  to  the  chloride,  and  titrates  with  potassium  iodide  : 
Christman  and  Randall  employ  a  colorimetric  method. 

Gray  and  Sandiford  5  have  evolved  a  simple  method,  based  on  the 
absorption  of  carbon  monoxide  by  palladium  chloride,  applicable  to 
0-5  c.c.  of  blood,  but  accurate  only  to  within  about  1  vol.  per  cent.,  at 
CO  concentrations  over  about  5  vols.  per  cent.  The  carbon  monoxide 
is  absorbed  by  palladous  chloride  from  diluted  acidified  blood  in  a  Conway 
micro-diffusion  apparatus,  and  the  excess  palladium  chloride  (after 
removal  of  the  precipitated  palladium)  is  determined  colorimetricallv 
by  means  of  the  red  colour  developed  on  addition  of  gum  ghatli  and 
potassium  iodide. 


The  determination  or  detection  of  carbon  monoxide  in  air  can  be 

carried  out  (1)  by  passing  a  considerable  volume  of  the  air  through  a 
solution  of  palladium  chloride  (the  presence  of  H,S,  (NH,),  S  0  and  FT 
must  be  excluded)  (2)  by  passing  the  air  through  anacid  solution  of 
cuprous  chloride  which  absorbs  carbon  monoxide  (the  absorbed  gas  is 
1  J.  Biol.  Chem.  1930,  89,  133. 

3  o„ 2'.°*?:  lll4r>'  •*>-.  Cf.  also  J.  Biol.  Chem..  1941,  c,17 

volQlT  Ml  y  °terSOn’  Ham0S  °nd  Webstor’  “  ^8“'  Medicine  &  Toxicology,”  1923, 
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expelled  by  boiling  and  passed  into  palladium  chloride  solution  where 
it  causes  precipitation  of  palladium),  (3)  by  shaking  the  air  with  blood 
and  testing  the  blood  for  the  presence  of  carbon  monoxide  haemoglobin 
y  cm^  01  other  of  the  several  available  methods.  Ordinarily,  for  accurate 
quantitative  work  it  is  necessary  to  take  into  account  the  fact  that  in 
presence  of  oxygen  the  absorption  of  CO  is  incomplete,  and,  using 
human  blood,  the  percentage  of  CO  in  the  air  is  given  by  the  equation  : 
ppnf  __  per  cent,  of  total  Hb  combined  with  CO  20-93. 

100  —  per  cent,  of  total  Mb  combined  with  CO  X  210 
11,  however,  both  the  air  sample  and  the  blood  are  freed  from  oxygen, 
and  sufficient  blood  is  used,  CO  is  absorbed  to  the  extent  of  94  per  cent, 
even  when  it  forms  only  0-05  per  cent,  of  the  sample. 


An  accurate  method  suitable  for  carbon  monoxide  concentrations  in 
air  from  belowr  0  05  per  cent,  to  about  0-7  per  cent,  is  given  by  Roughton 
and  Root1.  It  is  based  on  the  absorption  of  the  carbon  monoxide  by 
diluted  blood  under  controlled  conditions  and  the  manometric  determina¬ 
tion  of  the  CO-luemoglobin  produced. 

A  simpler,  though  less  accurate  method  capable,  however,  of  detecting 
0-01  per  cent,  of  carbon  monoxide  in  ten  litres  of  air,  is  fully  described  in 
Leaflet  No.  7  of  the  series,  on  Methods  for  the  Detection  of  Toxic  Gases 
in  Industry  (Dept,  of  Scientific  and  Industrial  Research),  published  by 
H.M.  Stationery  Office.  The  method  is  based  on  the  reduction  of  palla¬ 
dium  chloride  to  palladium.  The  air,  at  room  temperature,  is  freed  of 
interfering  gases  by  being  drawn  through  activated  charcoal  (a  very 
convenient  form  of  apparatus  is  described)  and  is  then  drawn  through 
test  paper  freshly  impregnated  with  the  reagent  (0-1  g.  palladium  chloride 
dissolved  in  20  ml.  distilled  water  and  20  ml.  acetone).  The  grey-brown 
deposit  of  palladium  is  compared  with  standards  (provided  with  the 
leaflet). 

Banham,  Haldane  and  Savage2  have  described  a  case  in  which  the 
■ 'post-mortem  signs  indicated  carbon  monoxide  poisoning,  but  in  which 
they  considered  the  colour  changes  to  be  due  to  the  formation  of  nitric 
oxide  haemoglobin  after  death.  The  blood  remained  pink  on  dilution, 
and  on  adding  a  drop  of  sodium  hydroxide  gave  a  pink  precipitate  with 
tannin,  and  gave  a  two-banded  spectrum  similar  to  oxyhemoglobin  and 
carboxyhemoglobin.  These  are  the  usual  tests  for  CO-Hb. 

On  boiling  a  solution  of  the  blood  containing  NO-Hb  a  pink  coagulum 
was  obtained.  Nitrites  given  before  death  do  not  produce  this  compound, 
but  change  hemoglobin  to  methemoglobin.  On  addition  of  further 
nitric  oxide  this  is  reduced  and  converted  into  NO  hemoglobin.  The 
writers  suggest  that  nitrifying  organisms  may  have  obtained  access  to  the 
blood  and  that  the  change  may  have  occurred  post-mortem.  Banham 
suggests  that  certain  cases  of  pneumonia  which  he  saw  in  France  in 
which  the  blood  was  distinctly  pink  may  have  been  infected  with  a 
nitrifying  organism  of  this  nature. 

We  have  frequently  observed  this  colour  in  the  lungs  in  cases  d\ nig 
suddenly  from  acute  pneumonic  influenza,  but  have  never  seen  a  genera  - 
ised  pink  colour  such  as  is  found  in  carbon  monoxide  poisoning.  1( 
differential  diagnosis  is  readily  made  spectroscopically,  as  the  bancs  o 


1  J.  Biol.  Chem.,  1945,  160,  135. 

2  August  1st,  1925. 
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™°s  Tn  the  majority  of  cases,  but  which  may  lead  to  continued  id 
heahh  Symptoms  consist  of  headache,  lassitude,  breathlessness  on 
exertion  and  a  certain  degree  of  muscular  weakness,  the  general  condition 
«sembSng  iumsthenia.gThe  patient  not  infrequently  exhibits  giddiness 
on  looking  upwards,  and  in  long  standing  cases  there  may  be  unsteadiness 

The  condition  may  be  found  in  many  workmen  in  the  trades  mentioned 
above.  In  addition  to  these  trade  risks,  information  is  accumulating  to 
show  that  there  is  a  definite  street  risk  of  slight  gassing  with  CO  in  many 
cities  owing  to  the  extensive  use  of  motor  transport  in  narrow  streets. 
According  to  Wilson,1  patrol  men  in  congested  districts  of  I  hiladelphia 
have  complained  at  the  end  of  the  day  s  work  of  headache,  nausea  anc 
weakness.  In  the  blood  of  some  of  these  about  30  per  cent,  of  the  haemo¬ 
globin  was  found  saturated  with  CO.  This  state  of  affairs  promises  to  be 
worse  unless  steps  are  taken  to  improve  the  combustion  of  petrol  in  motor 
engines  and  fix  a  standard  for  exhaust  gases  or  to  discharge  the  exhaust 
upwards  by  means  of  a  vertical  pipe,  as  Henderson  has  suggested. 

After-effects  of  Gassing.  Many  after  effects  of  gassing  have  been 
recorded,  the  principal  effects  being  a  dulled  mentality  and  loss  of 
memory,  pneumonia,  heart  lesions,  paralysis  and  mental  disease.  Head¬ 
aches,  sometimes  of  a  violent  character,  may  occur  and  occasionally 
neuritis  and  sensory  disorders  may  be  observed.  Fortunately  these 
sequelae  are  extremely  rare. 

Relapsing  cases  have  also  been  described  in  which  serious  symptoms 
have  occurred  after  a  period  of  recovery.2 


Poisoning  by  Sulphuretted  Hydrogen  (Hydrogen  Sulphide)  (SH2) 

Source  and  Method  of  Occurrence.  Sulphuretted  hydrogen  gas  is 
largely  used  or  produced  in  connection  with  many  chemical  industries, 
e.<j.,  in  the  nickel  and  cobalt  industry,  in  de-arsenicating  acids,  in  sulphur 
dye  works,  and  in  the  manufacture  of  leather.  It  is  produced  in  the 
manufacture  of  artificial  silk  by  the  viscose  process,  in  the  soda  industry, 
in  the  preparation  of  carbon  bisulphide,  in  the  manufacture  of  illuminating 
gas,  in  blast  furnaces,  etc.  It  is  also  generated  in  large  quantities  in 
putrefactive  processes,  especially  in  sewers  and  cesspools. 

The  men  who  were  engaged  in  working  at  the  Thames  Tunnel  suffered 
severely,  during  the  excavation,  from  the  presence  of  this  gas  in  the 
atmosphere  in  which  they  were  obliged  to  work.  The  air,  as  well  as 
the  water  which  trickled  through  the  roof,  was  found  to  contain  sul¬ 
phuretted  hydrogen  :  it  was  probably  derived  from  the  action  of  the 
watei  on  iron -pyrites  in  the  clay  :  it  issued  in  sudden  jets.  Poisoning  by 
this  gas  is  always  either  accidental  or  (very  rarely)  suicidal.  The  very 
offensive  odour  which  a  small  portion  of  it  communicates  to  a  large 
quantity  of  air  is  sufficient  to  announce  its  presence,  and  thus,  with  duo 
caution,  to  prevent  any  dangerous  consequences.  The  Lancet ,  1903,  l 

1  Jour.  Amer.  Med.  Assoc.,  1926,  87,  319. 

McConnel  and  Spiller,  Jour,  Amer.  Med.  Assoc,,  1912,  59,  2123. 
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p  225  contains  an  interesting  article  on  the  subject  by  Thomas  Oliver  ■ 
three  fatal  cases  are  there  reported,  with  experimental  observations  on  the 
cause  of  death. 

It  is  well  known  that  sulphuretted  hydrogen  in  poisonous  proportions 
may  easily  be  given  off  from  the  very  concentrated  sewage  contained  in 
cesspools.  It  is  often  assumed,  however,  that  the  same  danger  cannot 
aiise  fiom  the  comparatively  dilute  liquid  contained  in  ordinary  sewers 
unless  acid  has  been  allowed  to  get  into  them  and  to  come  into  contact 
with  deposits  containing  sulphides,  as  in  the  case  of  the  Lambeth  accident. 
Dr.  Haldane  ( loc .  cit.)  says  : — 


the  sewage  ordinarily  met  with  in  well-built  sewers  does  not  contain  sul¬ 
phuretted  hydrogen,  nor  does  ordinary  sewer  air  blacken  lead  paper.  It  seems 
probable  that  so  long  as  sewage  is  sufficiently  aerated  there  is  no  evolution  of 
sulphuretted  hydrogen,  the  bacteria  simply  oxidising  the  sulphur  of  the  albumen 
to  sulphates,  and  the  carbon  and  hydrogen  to  carbonic  acid  and  water,  in  the  same 
manner  as  do  the  tissues  themselves  in  the  case  of  a  living  animal.” 

The  East  Ham  case  (below)  is  important  as  showing  that  in  favourable  conditions 
in  summer  the  presence  of  acids  or  of  sewage  as  concentrated  as  that  of  a  cesspool 
is  not  essential. 


In  fatal  cases  Oliver  found  that  methaemoglobin  w^as  always  present, 
but  he  hesitated  to  ascribe  death  to  this  fact.1 

Workers  in  chemical  factories  are  quite  familiar  with  sulphuretted 
hydrogen  and  its  usual  effects  on  the  system  ;  for  it  is  not  by  any  means 
unusual  for  persons  exposed  to  the  fumes  to  become  gassed — that  is,  they 
pass  into  a  condition  of  insensibility  lasting  for  different  periods,  and 
when  they  come  round  they  are  very  often  sick  and  dazed,  and  have  a 
sense  of  oppression  about  the  chest  :  and  there  is  often  a  good  deal  of 
prostration  for  a  day  or  two.  Sometimes,  the  insensibility  ends  in  death. 
It  is,  however,  unusual  for  permanent  effects  to  be  produced  upon  the 
nervous  system.2 

Toxicity.  The  symptoms  appear  very  rapidly  when  the  gas  is  present 
in  anything  like  large  quantities,  and  may  prove  fatal  within  an  hour 
( vide  cases).  In  cases  where  the  gas  is  more  dilute  the  symptoms  occur 
much  more  slowly.  An  atmosphere  containing  sulphuretted  hydrogen, 
which  may  be  breathed  for  a  short  time  with  impunity,  may  ultimately 

cause  death.  ? 

Haggard3  states  that  symptoms  of  irritation  appear  after  a  few'  hours 
exposure  to  0-01— 9-015  per  cent,  of  the  gas.  With  0-02— 0-03  per  cent, 
symptoms  occur  in  an  hour.  Death  may  take  place  w  ithin  half  an  hour  by 
inhalation  of  0-15  per  cent.,  and  immediate  death  by  inhalation  of  0-18 
per  cent.  It  is  non-cumulative,  and  is  readily  oxidised. 

Symptoms.  The  symptoms  produced  by  sulphuretted  hydiogen  'vary 
according  to  the  degree  of  concentration  in  which  it  is  breathed.  When 
the  air  is  but  slightly  contaminated  with  the  gas,  it  may  be  breathed  foi  a 
long  time  without  producing  any  serious  symptoms  ;  sometimes  there  is  a 
feeling  of  nausea  or  sickness,  accompanied  by  pain  in  the  head  or  diffuse 
nains°in  the  abdomen.  When  the  gas  is  inhaled  in  a  moderately  diluted 
state,  the  victim  soon  falls  senseless.  According  to  the  account  given  by 


1  Lancet,  1903,  1,  p.  225. 

2  Wiglesworth,  1892,  2,  p. 

3  Jour.  Ind.  Hyg.,  1925,  7,  113. 
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Sd  The  pulse  ^regular,  and  the  breathing  laborious.  The  symptoms 
are  often  observed  to  affect  those  who  are  engaged  m  chemical  manipula 
tions  with  this  gas.  Sulphuretted  hydrogen  appears  to  act  like  a 
poison  when  highly  concentrated,  but  like  a  narcotico-irntant  whe 

much  diluted  with  air.  ,  . 

Irritation  of  the  mucous  membrane  of  the  eyes,  nose,  larynx  and  c 

tubes  is  found  in  subacute  cases  and  the  patient  may  have  severe  fits  o 
coughing,  acute  bronchitis,  broncho-pneumonia  or  oedema  of  the  lung. 

Severe  inflammation  of  the  conjunctiva  may  occur.  . 

In  the  chronic  cases  occurring  amongst  the  Thames  Tunnel  workmen 

the  symptoms  were  thus  described  by  Taylor  : 

“  As  a  result  of  breathing  this  atmosphere  the  strongest  and  most 
robust  men  were,  in  the  course  of  a  few  months,  reduced  to  an  extreme 
state  of  exhaustion,  and  several  died.  The  symptoms  with  which  they 
were  first  affected  were  giddiness,  sickness,  and  general  debility  ;  they 
became  emaciated,  and  fell  into  a  state  of  low  fever,  accompanied  b\ 
delirium.  In  one  case,  the  face  of  the  man  was  pale,  the  lips  of  a  \iolet 
hue,  the  eyes  sunk,  with  dark  areolae  round  them,  and  the  whole  muscular 
system  was  flabby  and  emaciated.  Chlorinated  lime  and  other  remedies 
were  tried  for  the  purification  of  the  air  ;  but  the  evil  did  not  entirely 
cease  until  the  tunnel  v^as  so  far  completed  that  there  was  a  communica¬ 
tion  from  one  side  to  the  other,  and  free  ventilation  established  through¬ 


out,” 

Treatment.  An  immediate  removal  to  pure  air,  artificial  respiration 
and  the  application  of  stimulants,  with  cold  affusion,  may  suffice  to  restore 
life  in  acute  poisoning.  In  chronic  cases  means  must  obviously  be  taken 
to  purify  the  air,  and  rescuers  must  work  for  only  very  short  periods  in 
the  atmosphere  or  wear  efficient  respirators. 

Post-mortem  Appearances.  The  gas  is  absorbed  into  the  blood,  to 
which  it  gives  a  brownish -black  colour  by  reducing  the  oxyhemoglobin 
to  hemoglobin  and  finally  forming  SH2-haemoglobin,  and  it  is  in  this 
state  circulated  throughout  the  body.  In  moderate  concentrations, 
however,  it  fails  to  form  sulphaemoglobin,  and  the  hemoglobin,  of  course, 
recombines  with  oxygen,  so  that  no  changes  in  the  blood  pigment  are 
found.  On  examining  the  bodies  of  persons  who  have  died  from  the 
effects  of  sulphuretted  hydrogen,  when  breathed  in  a  concentrated  form, 
and  the  inspection  was  recent,  the  following  appearances  have  been 
observed  The  mucous  membrane  of  the  nose  and  throat  is  commonly 
covered  by  a  brownish  viscid  fluid.  An  offensive  odour  is  exhaled  from  all 
the  cavities  and  soft  parts  of  the  body.  These  exhalations,  if  received 
into  the  lungs  of  those  engaged  in  making  the  inspection,  sometimes  give 
rise  to  nausea  and  other  unpleasant  symptoms,  and  may  even  cause 
syncope  or  asphyxia.  The  muscles  of  the  body  are  of  a  dark  colour. 
I  he  lungs,  hver,  and  the  soft  organs  generally,  are  distended  with  black 
i<|uid  blood,  and  the  blood  has  been  found  everywhere  liquid  and  dark- 
coloured.  1  he  body  rapidly  undergoes  putrefaction.  When  death  has 
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occurred  from  the  inhalation  of  this  gas  in  a  more  diluted  form  the 
appearances  are  less  marked.  There  is  then  general  congestion  in  the 
internal  organs,  with  a  dark  and  liquid  state  of  the  blood.  In  fact,  in 
such  cases  the  appearances  can  scarcely  be  distinguished  from  those 
produced  by  carbonic  acid.  Four  men  lost  their  lives  in  the  Fleet  Lane 
sewer  in  February  1801  :  they  were  found  dead  ;  and  there  was  no  doubt 
that  sulphuretted  hydrogen  was  the  cause  of  death.  An  account  of  the 
appearances  presented  by  the  bodies  was  given  by  Holden  and  Letheby.1 
I  he  eyes  and  mouth  were  open,  the  lips  and  tongue  livid,  the  pupils 
widely  dilated,  the  blood  black  and  fluid,  the  lungs  congested,  the  heart 
full  of  black  fluid  blood,  the  right  side  gorged,  and  there  was  a  bloody 
froth  in  the  windpipe.  In  the  brain  the  large  vessels  of  the  dura  mater 
were  full  of  black  fluid  blood. 

Except  for  the  smell  there  are  no  diagnostic  features  in  the  po«sf- 
mortem  appearances. 

Sulphtemoglobin  may  be  looked  for.  If  a  sample  of  blood  is  diluted 
so  that  only  the  red  part  of  the  spectrum  remains  visible,  an  absorption 
band  in  the  red  is  evidence  that  sulphaemoglobin  or  methaemoglobin  is 
present.  In  the  case  of  the  former  pigment,  the  band  is  unaffected  by 
addition  of  a  reducing  agent  like  sodium  hydrosulphite  or  ammonium 
sulphide,  whereas  methamioglobin  is  reduced  by  these  substances  with 
disappearance  of  the  band. 

Analysis.  The  detection  of  the  gas  by  the  smell  is  the  best  test,  but 
corroborative  tests  may  be  applied  by  obtaining  the  sulphides  of  three 
or  four  metals  from  solutions  of  the  gas  by  addition  of  soluble  salts  of 
the  respective  metals — e.g.,  lead,  copper,  silver,  antimony.  It  is,  of 
course,  essential  to  remember  that  hydrogen  sulphide  is  a  normal  product 
of  putrefaction. 

In  air  hydrogen  sulphide  may  be  detected  and  determined  quanti¬ 
tatively  by  slowly  drawing  a  measured  volume  of  the  air  through  test 
paper  impregnated  with  lead  acetate,  the  brown  stain  produced  being 
then  compared  with  standards. 


Cases.  Tn  1857,  six  persons  lost  their  lives  at  Cleator  Moor  by  the  respiration 
of  sulphuretted  hydrogen  in  a  diluted  form,  by  reason  of  their  having  slept  in 
small  close  non -ventilated  rooms,  into  which  the  gas  had  penetrated.  Three  of 
the  deceased  persons — a  husband,  wife  and  child,  of  one  family  had  retired  to 
rest  in  their  usual  health.  Two  of  them  were  found  the  next  morning  dead  in  bed, 
and  a  third  (the  child)  was  found  in  a  state  of  insensibility,  and  lingered  until  the 
afternoon  of  the  same  day,  when  she  died.  I  he  fourth,  a  healthy  adult,  retired 
to  sleep  in  his  bed,  with  his  door  closed,  and  he  was  found  dead  in  an  hour.  The 
fifth,  a  child,  was  taken  ill  on  the  morning  of  the  11th,  and  died  the  same  day. 
The  sixth  was  taken  ill  on  the  morning  of  the  10th  and  died  on  June  12th. 

In  one  child  the  pupils  were  found  dilated,  viscid  mucus  escaped  from  the 
nostrils,  and  there  was  congestion  of  the  lungs  and  kidneys,  as  well  as  of  the 
membranes  of  the  brain.  In  the  adult  who  died  in  an  hour,  the  pupils  were  natural, 
the  jaws  firmlv  clenched,  the  fingers  contracted,  and  the  nails  blue  ;  there  was  great 
cadaveric  Avidity,  and  a  quantity  of  fluid  with  frothy  mucus  issued  from  the 
nostrils  and  mouth.  The  lungs  were  much  congested,  and  serum  was  effused  m 
the  cavity  of  the  chest.  The  heart  contained  a  little  fluid  blood,  and  was  somewhat 
flaccid.  The  mucous  membrane  of  the  windpipe  and  gullet  was  redder  than  natu  <  . 
In  the  windpipe  there  was  frothy  mucus.  The  stomach,  as  well  as  he  ^rgeand  smafl 
intestines  were  highly  congested,  but  otherwise  healthy.  J  he  bram  and  its 
membranes  were  greatly  engorged  with  blood,  which,  as  in  the  body  generally,  vas 

1  Lancet ,  18G1,  1,  p.  187. 
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very  dark  and  fluid  to^ath 

bySauiphuietted“yd?ogen.  Thom^^o  «»  ^cft^“sm“which 

inferred  that  some  noxious  gas  or  gases  had  d*itroyed  me.  a  *  abutted 

the  accidents  -H**  «f 

on  the  premises  bel'”^ou,ll’^agc “pared  ’lo  that  of  cinders  extinguished  by 

lr»teranhadCforTme  tone  been  perceived  about  the  rooms,  chiefly  at  night,  when  the 
water,  had“^  and  the  day  before  the  occurrence  a  heavy  storm 

ofrain  had  washed  through  the  slag-heap,  and  aggravated  the  eflects.  The  heap  o 

Slag  Tf  oen  removing  tL 

Ilavs  in  th/lower  rooms,  the  slag  below  was  found  damp,  and  sulphuretted  hydrogen 
was  still  issuing  from  it.  The  white-lead  paint  in  the  closets  was  partly  com  erte  l 
into  black  sulphide,  and  this  chemical  change  was  found  in  patches  on  the  chamber 

door  of  one  small  room  in  which  two  persons  had  died. 

The  symptoms,  so  far  as  they  were  observed  in  the  survivors,  the  appearances 
in  the  dead  bodies,  and  the  chemical  nature  of  the  wet  slag  beneath  the  foundation, 
left  no  reasonable  doubt  that  during  the  night,  with  the  doors  and  windows  closed, 
sulphuretted  hydrogen  had  escaped  in  sufficient  quantity  to  poison  the  air  of  a 
small  room  and  destroy  life  ;  and  a  verdict  was  returned  to  this  effect  .  A  suggestion 
was  made  that  carbonic  acid  might  have  caused  the  symptoms  and  death,  but  there 
was  no  source  of  carbonic  acid  but  the  breath  ;  and  there  is  no  instance  known  of 
any  adult  having  breathed  himself  to  death  in  an  hour,  in  a  room  containing  600 
cubic  feet  of  air— not  to  mention  that  persons  had  slept  in  similar  rooms  in  the 
same  row  of  cottages,  at  a  distance  from  the  slag-heap,  without  perishing  from 
such  a  cause.  Another  theory  was  put  forward  to  the  effect  that  carbonic  oxide 
in  the  vapours  of  some  blast  furnaces  had  found  its  way  into  the  rooms  where  these 
persons  had  died  ;  but  the  nature  of  the  locality  and  the  distance  of  the  furnaces 
rendered  this  impossible.  Persons  who  had  left  their  windows  open,  whereby 
these  vapours  might  have  freely  entered,  escaped,  while  the  deaths  occurred  only 
in  those  houses  in  which  the  doors  and  windows  were  completely  closed.  It  is 
highly"  probable  that  the  sulphuretted  hydrogen  was  mixed  with  other  gases  and 
vapours  ;  but  the  circumstances  left  no  doubt  that  it  was  the  principal  agent  of 
death.  This  seems  to  have  been  clearly  established  by  the  fact,  that  after  a  channel 
had  been  cut  through  the  slag-heap,  and  the  slag  removed,  no  further  accidents 
occurred. 

The  following  case  is  unusual  in  the  temporary  recovery  followed 
by  death  : — 

While  the  students  at  the  Industrial  Institute  of  Lille  were  engaged  in  the 
determination  of  chemical  salts  in  the  Laboratory  on  Wednesday  last,  M.  Beaubois, 
aged  twenty-two,  opened  the  apparatus  in  which  the  sulphuretted  hydrogen  was 
being  prepared,  and  immediately  fell  suffocated  to  the  ground.  He  was,  however, 
able  to  get  up  in  a  few  seconds,  went  out  into  the  fresh  air,  and  soon  felt  better! 
M.  Beaubois  had  hardly  left  the  laboratory  when  M.  Giraud,  aged  eighteen,  also 
fell  to  the  ground,  although,  as  it  appears,  he  was  standing  several  yards  away 
from  the  apparatus.  His  fall  was  so  violent  that  it  was  thought  that  he  had  been 
killed,  and  he  was  carried  out  into  the  courtyard,  where  however,  ho  soon  regained 
consciousness.  During  more  than  an  hour  he  walked  about  the  court  with  the 
help  of  his  friends,  and  appeared  to  have  quite  recovered.  Towards  three  o’clock 
in  the  afternoon,  however,  he  fainted  again,  and  remained  unconscious,  apparently 
asleep.  1  lie  doctor  was  sent  for,  and  ordered  his  removal  to  the  hospital  where 
Ins  case  received  the  greatest  attention.  He  failed,  however,  to  regain  conscious- 
ness,  and  died  at  one  o  clock  on  i^riday  morningd 

s 

Poisoning  by  Sewer-gas  and  Exhalations  from  Dead  Bodies 

Source  and  Method  of  Occurrence.  This  is  sufficiently  explained  by 
the  title  lie  cases  are  always  accidental,  though  it  is  easily  con- 
ceivable  that  a  suicide  or  a  homicide  might  thus  be  effected. 

1  Pltarm.  Jour.,  November  1899. 
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In  1803  two  persons  were  killed  by  the  effluvia  which  had  collected  in 
one  of  the  deep  graves  kept  open  in  Aldgate  Churchyard.  With  ordinary 
precautions,  and  the  use  of  deodorisers,  the  remains  of  the  dead  may  be 
removed  and  transported  to  other  localities  without  injury  to  the  living. 
Within  a  few  years  many  bodies  were  thus  removed,  without  ill 
effects,  from  London  cemeteries,  as  those  of  St.  Andrew’s,  Holborn,  and 
St.  Pancras. 

About  the  latter  part  of  the  18th  century,  from  fifteen  to  twenty 
thousand  bodies,  in  almost  every  stage  of  putrefaction,  were  removed 
from  the  Cimetiere  des  Innocents  in  Paris  ;  and  the  accidents  which 
occurred  during  the  operations,  which  lasted  ten  months,  were,  com¬ 
paratively  speaking,  few.  The  workmen  acknowledged  to  Fourcroy 
that  it  was  only  in  removing  the  recently  interred  corpses,  and  those 
which  were  not  far  advanced  in  decomposition,  that  they  incurred  any 
danger.  In  these  cases  the  abdomen  appeared  to  be  much  distended 
with  gaseous  matter  ;  when  ruptured  there  issued  a  bloody  foetid  liquid, 
accompanied  by  the  evolution  of  a  mephitic  vapour — probably  a  mixture 
of  carbonic  acid  and  sulphuretted  hydrogen.  Those  who  breathed  this 
vapour,  as  it  escaped  from  the  body,  fell  instantly  into  a  state  of  insensi¬ 
bility  and  died  ;  whilst  others  who  were  at  a  distance,  and  who  conse¬ 
quently  breathed  it  in  a  diluted  state,  were  affected  with  nausea,  giddiness 
or  fainting,  lasting  some  hours,  and  followed  by  weakness  and  trembling 
of  the  limbs.  Some  years  ago,  when  it  was  the  practice  to  bury  the  dead 
in  the  crowded  churchyards  of  London,  lives  were  frequently  lost  by 
reason  of  the  noxious  gases  and  effluvia  which  at  once  filled  every  grave 
as  it  was  made.  A  grave  twenty  feet  deep  was  usually  dug  between 
strata  of  exposed  coffins,  and  this  grave  was  kept  open  until  it  was  filled 
with  bodies. 


Dr  Haldane  says,  “  besides  sulphuretted  hydrogen,  almost  the  only  gas  likely 
to  be  present  in  poisonous  proportions  in  sewer  air  is  the  carbon  monoxide  of  coal- 
eras  It  is  well  known  that  coal-gas  from  leaks  in  the  mains  very  frequently  pene¬ 
trates  into  sewers,  and  occasionally  causes  explosions.  It  can  usually  be  recognised 
hv  its  smell  though  this  may  be  absent  if  the  gas  has  passed  through  fresh  earth, 
or  may  be  diSguiS*l  by  the  smell  of  sewage.  If  more  than  about  5  or  6  per  cent,  be 
r.resent  the  air  of  the  sewer  will  be  explosive  ;  and  as  sewer-men  must  always  be 
provided  with  lights,  the  poisonous  action  of  more  than  5  per  cent,  need  hard  I. \  be 
considered.  Now,  as  coal-gas  itself  contains  only  about  a  per  cent,  of  caibon 
•  ip  containing  5  per  cent,  of  coal-gas  will  only  contain  about  iV2o  per 
cent  of  carbon  monoxide.  The  experiments  which  I  recently  described  in  the 
Journal  of  Physiology  show  that  0.25  per  cent,  of  carbon  monoxide  would  be  at 

anv  rate  sufficient  to  render  a  man  absolutely  helpless,  so  that  if  m  a  sewer  he  would 
any  rate  sumcien  however,  require  at  least  half  an  hour  s  exposure 

probably  be  drowned,  ^woulcl,^  ^  ^  ^  cent>  of  carbon  monoxide, 

to  cause  any  da  ng  •  &  condition  would  be  produced,  after  an  hour  or  two, 

°r  ibichlnv  extra  exertions,  such  as  that  of  climbing  up  a  manhole,  might  give  rise 
I11  Imnornrv  loss  of  consciousness  or  giddiness  and  thus  easily  cause  a  fatal  accident, 
to  temporal y  ■■  i.  that  coal-eas  may  be  a  source  of  serious  danger  m 

TherSa,' ^  mtart  from  ts  explore  ^perties,  and  probably  some  rases  of 
sewers,  l  1  ,  ,  thoutrh  so  far  as  I  knowr  no  such  case  has  been  recorded, 

poisoning  bKS  when  diluted  to  with  water,  and 

An  observ  with  the  colour  of  a  similarly  diluted  solution  ot  norma 

SXwould  alwuys  decide  the  question  "  (Haldane,  l,.). 

For  a  report  on  the  general  effects  on  health  of  sewer  air,  vide  Lancet, 
1909,  1,  p.  1102. 
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Toxicity  and  Fatal  Dose.  The  fatal  dose  is  quite  unknown.  As  regards 
the“y  of  sewer  gases,  while  SH,  seems  to  be  the  most  noxious,  the 
rest  cannot  be  considered  to  be  free  from  suspicion,  and  it  is  oil  this 
account  that  sewer-gas  poisoning  receives  some  notice  apart  tiom  S  2 
and  CO  and  C02.  Dr.  Haldane,  in  the  article  below,  says  : 


“  Wherever  sulphuretted  hydrogen  is  formed  in  sewage,  marsh  gas  is  probably 
also  formed  in  far  greater  amount.”  The  possibility  of  suffocation  from  simple 
deficiency  of  oxygen  in  the  air  of  a  sewer  must  also  be  taken  into  account. 

In  the  Lancet  for  January  25th,  1896,  p.  220,  will  be  found  a  long  article  on  the 
subject  by  Dr.  J.  S.  Haldane,  Lect.  in  Physiology,  Oxford,  of  which  the  following 
is  a  summary.  “  On  July  21st,  1895,  five  men  were  killed  in  an  accident  at  the 
East  Ham  Sewage  Works.  The  air  in  the  manhole  smelt  very  strongly  of  de¬ 
composing  sewage,  but  I  had  frequently  been  in  sewers  in  which  there  was  an 
equally  unpleasant  smell.  I  was  unable  to  detect  in  myself  any  unusual  symptoms. 
A  careful  analysis  of  the  sample  of  air  gave  the  following  result  :  oxygen,  20-84  per 
cent. ;  carbonic  acid,  0-10  per  cent. ;  and  nitrogen  and  argon,  79-06  per  cent.  As  with 
the  same  gas-burette  fresh  air  gave  20-91  per  cent,  of  oxygen,  it  follows  that  the 
oxygen  in  the  sample  was  diminished  by  0"07  per  cent.,  and  the  carbonic  acid 
increased  by  the  same  amount.  Thus,  according  to  the  analysis,  the  air  differed 
very  little  from  normal  air,  and  was  only  slightly  less  pure  than  that  of  average 
well-ventilated  sewers  such  as  those  investigated  by  the  late  Professor  Carnelly  and 
myself.  The  slight  vitiation  detected  by  analysis  would  have  required  to  be  more 
than  a  hundred  times  as  great  to  produce  any  serious  action  on  a  man.  The  result 
of  the  examination  of  the  air  thus  threw  no  light  on  the  cause  of  the  accident,  and 
was,  at  any  rate,  unfavourable  to  the  theory  that  there  had  been  any  dangerous 
deficiency  of  oxygen  or  excess  of  carbonic  acid  in  the  air.  The  live  coals  lowered 
into  the  manhole  at  the  time  of  the  occurrence  burned  perfectly  brightly,  and  this 
fact  pointed  strongly  in  the  same  direction.  Flames  are  extinguished  when  the 
proportion  of  oxygen  in  the  air  is  diminished  by  3  or  4  per  cent.,  though  this  diminu¬ 
tion  causes  no  inconvenience  to  a  man.  It  is  true  that  if  pure  carbonic  acid  be 
added  to  air  a  flame  will  still  burn  in  it  until  the  atmosphere  is  such  as  to  be  capable 
of  causing  extreme  respiratory  distress  and  other  serious  symptoms  in  a  man 
breathing  it  ;  but  such  an  admixture  of  pure  carbonic  acid  would  not  occur  in  a 
sewer.” 


Dr.  Haldane  then  proceeded  to  prove  by  experiments  with  the 
sewage  itself  and  a  mouse  that  the  symptoms  were  due  to  SH2.  He  then 
discusses  the  liberation  of  >SH,  from  sewage  and  its  accumulation  to  a 
point  of  danger  in  the  air,  which  point  he  puts  at  0  07  per  cent,  on  the 
authoiitv  of  Lehmann,  who  says1 :  “This  percentage  is  just  sufficient  to 
cause  death  after  an  exposure  of  about  an  hour  or  more  in  the  case  of 
various  animals,  and  doubtless  also  in  man.”  Lehmann  is  further  quoted  : 

In  one  of  his  experiments  on  man  alarming  symptoms  were  produced 
within  a  few  minutes  by  an  atmosphere  containing  about  0-05  per  cent 
1  he  frequently  quoted  statement  on  Parent  Duchatelet’s  authority  that  a 
man  can  breathe  3  per  cent,  of  sulphuretted  hydrogen  for  a  short  time 
without  injury  is  certainly  quite  erroneous  ;  3  per  cent,  would  cause  almost 
instantaneous  death.  Lehmann  found  that  0-2  per  cent,  was  sufficient  to 
oil  dogs  and  cats  within  one  and  a  half  minutes.  Lehmann’s  experiments 
on  man  brought  out  clearly  and  for  the  first  time  the  symptoms  which  are 
produced  in  men  and  animals  when  the  proportion  of  sulphuretted 
hydrogen  is  beoming  dangerous.  The  first  symptoms  are  those  of 
irritation  of  the  eyes  and  respiratory  mucous  membrane  In  conse 
quence  of  the  irritative  action  on  the  air  passages  there  is  ‘  catching  of 
the  breath  and  diminished  frequency  of  the  respiration.  With  increasing 

1  “  Arch,  fur  Hyg.,"  1892,  p.  135. 
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proportions  of  the  gas  or  longer  exposure  these  symptoms  are  accom¬ 
panied  by  giddiness,  etc.”  Although  in  the  case  of  the  East  Ham 
accident  the  poisonous  constituent  in  the  sewer-air  was  sulphuretted 
hydrogen,  yet  it  does  not  follow  that  cases  of  acute  gas  poisoning  in 
sewers  are  always  due  to  the  same  cause.  After  examining  the  evidence 
in  several  cases,  however,  Taylor  was  inclined  to  think  that  they  usually 
are.  On  May  6th,  1894,  two  men  were  knocked  down  by  gas  and 
drowned  in  a  sewer  under  the  control  of  the  Lambeth  Corporation.  The 
case  was  very  thoroughly  investigated  at  the  inquest.  It  appeared 
that  three  men  who  had  been  sent  in  to  measure  a  sewer  were  suddenly 
overcome  by  gas  and  fell  into  the  water.  Two  were  drowned,  but 
the  third  regained  consciousness,  and  succeeded  with  great  difficulty 
in  escaping.  The  sewrer  was  an  old  and  filthy  one,  containing  much 
deposit ;  and  it  appeared  that  a  quantity  of  warm  water  containing  about 
1  per  cent,  of  sulphuric  acid  was  daily  discharged  into  it  from  an  oil 
refinery.  The  man  who  escaped  did  not  notice  the  smell  of  rotten  eggs, 
but  observed  steam  coming  down  the  sewer,  and  then  suddenly  experi¬ 
enced  a  choking  sensation  and  lost  consciousness.  His  silver  watch  and 
chain  were  blackened.  A  man  who  afterwards  attempted  to  rescue  the 
other  men  noticed  a  smell  which  resembled  that  of  rotten  eggs.  He  also 
experienced  the  choking  sensation  ;  he  became  giddy,  and  had  to  return. 
Another  man,  who  went  in  later,  said  that  the  gas  made  his  throat  feel  dry 
and  his  eyes  smart.  He  described  the  smell  as  oily.  A  sample  of  sewage 
taken  at  the  same  place  next  day  was  analysed  by  an  experienced  analyst 
who  found  in  it  0-13  per  cent,  of  free  sulphuric  acid  and  10  per  cent,  by 
volume  of  sulphuretted  hydrogen.  Dr.  Stevenson  expressed  the  opinion 
at  the  inquest,  that  the  accident  was  due  to  dilute  sulphuric  acid  coming 
in  contact  with  sulphides  present  in  the  sewage  and  thus  liberating  sul¬ 
phuretted  hydrogen.  An  accident  in  the  Fleet  Lane  sewer  in  1861  was 
attributed  by  Letheby  to  a  similar  cause,  although  the  presence  of  acid 
was  not  proved. 


Duration.  The  above  discussion  shows  quite  conclusively  that, 
whatever  be  the  cause  of  the  symptoms,  they  occur  very  quickly  indeed 
after  exposure  to  the  fumes,  and  death  follows  within  a  few  seconds  oi 
at  most  a  few  minutes,  as  a  rule,  though  some  of  those  who  recovered 
would  seem  also  to  have  been  exposed  for  a  much  longer  time.  A  hen 
recovery  takes  place,  it  is  generally  complete  in  about  twenty-four  hours, 
though  in  the  1896,  1,  p.  269,  chorea  is  alleged  to  have  followed 

a  non -fatal  case. 


Symptoms.  All  cases  seem  to  be  alike  in  the  rapid  onset  of  powei- 
lessness,  which  in  turn  may  lead  to  drowning,  etc.  In  a  case  of  multiple 
poisoning  reported  in  the  1903,  2,  p.  845,  it  is  said  of  the  five 

men  : — 

“  During  their  treatment  in  hospital  the  clinical  features  observed 
were  very  few,  and  nothing  was  discovered  which  throws  any  distinc. 
light  on  the  nature  of  the  gas  by  which  the  men  had  been  affected  '.on  • 
of  them  vomited  while  in  the  surgery,  and  one  after  removal  to  the  wai  , 
and  ail  of  them  were  in  a  state  of  semi-collapse,  sufficient  m  one  case  to 
render  the  use  of  oxygen  desirable.  When  reaction  set  in  ej  ucie 
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of  them  very  incoherent  and  drowsy,  and  remained  so  until  next  day, 
when  some  complained  of  much  headache. 

In  Dr.  Haldane's  case  the  following  symptoms  are  reported 

“  The  rescued  man  was  in  a  comatose  condition  when  biought  up, 
and  never  recovered  consciousness.  He  died  in  the  West  Ham  Hospital 
almost  eighteen  hours  after.  Mr.  Blake,  resident  medical  officer  to  the 
hospital,  kindly  furnished  me  with  information  as  to  his  symptoms. 
When  he  was  brought  in  his  respiration  was  slow  and  stertorous.  There 
was  no  corneal  reflex.  Distinct  cyanosis  was  absent.  There  were  con¬ 
stant!  v  recurring  clonic  spasms  of  the  arms  and  legs  ;  these  spasms  wtic 
repeated  about  every  half-minute,  and  rendered  it  very  difficult  to  carry 
out  artificial  respiration,  which  was  employed  for  the  first  two  hours. 
The  ej^es  were  frequently  directed  towards  one  side.  The  temperature 
rose  to  102°  F.  some  time  after  his  admission.  No  symptoms  of  bronchitis 
were  noticed.  There  was  a  discharge  from  the  eyes  indicative  of  con¬ 
junctivitis.  Urine  was  passed  involuntarily,  and  none  could  be  collected. 
Inhalation  of  oxygen  was  tried,  but  without  effect.  Three  hours  before 
death  the  spasms  ceased,  and  symptoms  of  oedema  of  the  lungs  appeared 
and  gradually  increased.'' 

Treatment.  Precisely  the  same  as  for  CO,  C02,  and  H  2  in  the  pure 
form. 

Post-mortem  Appearances.  Except  for  rapid  decomposition  there  is 
nothing  distinctive  found.  Dr.  Haldane  thus  records  the  autopsy  of  the 
case  he  dealth  with  : — 


At  a  post-mortem  examination,  conducted  by  Mr.  Blake,  Mr.  J.  H.  Horton, 
and  myself  three  days  later,  no  fresh  naked -eye  changes  of  any  kind  were  dis¬ 
covered  in  the  organs,  with  the  exception  of  the  lungs,  which  were  more  or  less 
oedematous.  The  blood  was  normal  in  appearance,  and  there  were  no  haemorrhages 
or  other  gross  changes  in  the  brain  or  spinal  cord,  which  were  both  examined. 
Unfortunately,  decomposition  was  already  far  advanced.  Dr.  Washboum  and 
Mr.  Horton  made  a  microscopic  examination  of  parts  of  nearly  all  the  organs. 
They  found  patches  of  broncho -pneumonia  in  the  lungs,  but  no  distinctly  recognis¬ 
able  fresh  changes  elsewhere.  The  brain,  spinal  cord,  liver,  kidneys,  and  heart  were 
all  examined.  The  body  of  one  of  the  other  men  was  also  examined  by  Dr.  Smith 
The  appearances  were  such  as  to  suggest  that  death  was  due  to  drowning.  I 
examined  a  specimen  of  the  blood  and  ascertained  that  no  carbonic  oxide  was 
present.  There  were  no  signs  of  any  abnormality  in  the  hemoglobin.  Four  men  had 
thus  been  drowned  while  stupefied  by  the  gas,  while  the  fifth  had  apparently  been 
killed  by  the  gas  alone.  J 


Analysis.  I  he  odour  ol  gases  and  vapours  from  sewers  and  from 
the  dead  is  sufficient  to  determine  their  presence,  even  when  they  are 
diluted  with  a  large  quantity  of  atmospheric  air.  Sulphuretted  h, /drone n 
>s  nlentihed  by  its  action  on  paper  previously  dipped  in  a  solution  of 
salt  of  lead  .  if  present,  even  in  a  very  small  proportion  (1-100, 000th  part) 
tile  moistened  paper  speedily  acquires  a  brownish-black  stain  from  the 
pioduction  of  lead  sulphide.  In  a  mixed  atmosphere  of  carbonic  acid  and 
sulphuretted  hydrogen,  the  two  gases  may  be  separated  by  agitating  the 
mixture  with  a  solution  of  acetate  of  lead  and  treating  the  nrechhtJ, 
with  acet,c  acid,  which  dissolves  the  carbonate  and  Lives  s^hlde  of 
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])r.  Haldane  ( loc .  cit.)  remarks  on  the  smell  : — 

“  As  regards  the  failure  of  some  of  the  men  to  recognise  the  specific 
smell  of  sulphuretted  hydrogen,  it  must  be  remembered  that  when  it  is 
present  in  relatively  large  quantities  the  smell  is  not  nearly  so  charac¬ 
teristic.  The  sense  of  smell  for  sulphuretted  hydrogen  seems  indeed  to 
become  paralysed,  just  as  occurs  in  the  case  of  skatol  and  other  very 
strongly  smelling  substances.  I  have  myself  met  with  gas  (coming  from 
a  heated  coal-heap)  which  at  once  blackened  lead  paper,  but  in  which  I 
was  quite  unable  to  smell  the  sulphuretted  hydrogen.  The  smell  was 
quite  perceptible,  however,  when  I  opened  in  the  fresh  air  a  bottle  con¬ 
taining  a  sample  of  the  same  gas.”  CO-  and  SH ^haemoglobin  may  be 
looked  for  ( vide  above). 

Cases.  The  following  case  reported  by  Dr.  Haldane  serves  as  a 
type  :  ■ 


One  of  the  men  had  gone  down  the  ladder  as  visual  to  clear  the  accumulation 
from  the  front  of  the  screen.  Before  reaching  the  bottom  he  said  he  felt  ill  and 
began  to  return  ;  but  when  almost  at  the  surface  he  was  overpowered,  and  fell  off 
the  ladder  into  the  sewage,  which  seems  to  have  been  about  four  feet  deep  at  the 
time.  (It  was  a  rule  that  the  men  were  not  to  go  down  unless  the  top  of  the  sewer 
was  free,  so  as  to  allow  of  the  ventilation  being  in  operation.  The  ventilating  shafts 
are  connected  with  the  crown  of  the  sewer.)  A  companion  who  was  assisting  at  the 
surface  immediately  summoned  help,  and  with  rash  but  splendid  courage  three 
men  descended,  one  after  the  other,  to  the  rescue.  They  were,  however,  all  over¬ 
powered  and  fell  off  the  ladder  to  the  bottom.  The  engineer  in  charge  of  the 
pumping-station  was  then  cal)ed  from  his  office,  and  seeing  one  of  the  men  lying  on 
the  top  of  the  screen,  at  once  descended  to  his  assistance,  but  fell  off  the  ladder 
and  was  drowned.  A  bucketful  of  live  coals  was  now  brought  from  the  engine-house 
and  lowered  into  the  manhole.  After  it  had  been  withdrawn  a  man  went  down  with 
a  rope  round  his  body,  but  had  to  be  drawn  up  again.  Another  man,  also  with  a 
rope  round  him,  next  went  down,  and  was  able  to  keep  his  footing.  He  succeeded 
in  getting  a  rope  round  one  of  the  men  who,  having  fallen  on  the  top  of  the  screens, 
had  not  been  drowned  and  was  still  breathing,  though  quite  insensible.  The  poison¬ 
ous  gas  seemed  now  to  have  lessened  in  amount,  and  the  bodies  of  the  other  men 
were  soon  recovered  from  the  water. 


In  the  following  case  the  actual  lethal  agent  seems  to  have  been 
doubtful  : — 

“  4  curious  case  of  sewer-gas  poisoning  occurred  lately  in  connection  with 
some  sewerage  work  in  Union  Street,  Southwark,  which  entails  the  substitution  of 
a  new  for  an  old  sewer.  Part  of  the  work  is  so  far  complete  that  the  roadway  is 
piled  in  again,  and  in  this  finished  section  some  men  had  been  engaged  during  the 
ffi  out  odd  bricks  and  accumulated  building  rubbish  About  7  a  m 
thev  knocked  off  work  and  proceeded  along  the  sewer  to  the  manhole.  W  hen  o  3 
a  few  yards  from  this,  they  seemed  to  have  walked  into  an  accumulation  of  sewer- 

another  navvy,  tbepwc no  handkerchief 

On  comP‘f not  have  remained  down  much  longer.  On  bemg  brought 
queer,  and  that  ne  coma  m  +iifl  nnpnnseious  men  by  some  men 

to  the  surface,  artificial  recp.ret.on soon  as  'signs  of  life 
of  the  Fire  Brigade,  to  which  an  alar  Hospital  Under  treatment  there 

^  •*- no  wood 
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from  any  of  the  eases  appears  to  have  been  Tr' jbt°od 

of  the  urine  of  the  patients  did  not  afford  any  evi  ence  o  contra  indicate 

corpuscles.  This  negative  observation,  so  far- as  *  in  this  ease.  This 

:Crl£t'ESS 

condition  therefore  remains  somewhat  of  a  mystery. 


Poisoning  by  Arseniuretted  Hydrogen  (Arsine,  SH3) 

Source  and  Method  of  Occurrence.  The  gas  is  not  used  commercially 
as  such,  but  large  quantities  are  sometimes  produced  in  chemical  works, 
bv  action  of  acids  on  metals  containing  arsenic.  Arsine  is  formed  during 
the  decomposition  of  impure  ferrosilicon,  it  may  be  evolved  during  the 
charging  of  accumulators  and,  generally,  in  any  process  where  me  a  s 
or  ores  contaminated  with  arsenic  are  treated  with  acids.  All  recorded 
cases  are  accidental.  Dixon  Mann1 2  records  five  cases,  two  of  which  were 
fatal,  and  at  Accrington  in  August  1900,  ten  cases  occurred.3 

The  latter  are  thus  reported  by  Dr.  J.  S.  Clayton  : — 

“  The  process  in  which  the  men  were  engaged  was  the  manufacture  of  zinc 
chloride  from  crude  zinc  oxide  and  hydrochloric  acid,  the  zinc  oxide  was  a  waste 
material  obtained  from  galvanising  iron,  and  wras,  in  fact,  a  galvaniser  s  refuse. 
The  HC1  was  made  on  the  premises,  and  admittedly  contained  arsenic.  Unfor¬ 
tunately  the  firm  made  no  quantitative  analysis  of  these  crude  materials,  but 
their  chemist  informed  me  that  a  sort  of  examination  was  made  of  both,  as  is  their 
usual  custom,  sufficient  to  show  them  that  less  than  0*  1  per  cent,  of  As  was  found 
in  the  HC1,  and  much  less  than  that  in  the  Zn,  so  little,  in  fact,  as  to  make  the 
quantity  impossible  to  determine.  They  also  stated  that  so  far  as  they  themselves 
knew  no  other  case  of  AsH3  poisoning  had  occurred  during  the  twenty  years  that 
this  ZnCl2  process  had  been  going  on.  That  other  cases  have  from  time  to  time 
occurred  is  however  quite  certain,  very  decided  information  on  this  point  being 
obtainable  from  the  medical  practitioners  in  the  district,  though  they  were  isolated 
and  of  a  less  intense  character. 

“  On  this  occasion  it  appears  that  the  men,  for  some  reason,  wrere  eager  to  get 
through  a  certain  amount  of  work  by  noon,  and  two  or  three  extra  hands  were 
taken  on.  The  vat  wras  kept  well  going,  and  more  fumes  than  usual  may  have  been 
evolved.  The  day  was  warm  and  unusually  sultry.  The  fumes  could  not  get 
away,  and  as  the  crude  zinc  oxide  probably  had  mixed  with  it  a  small  quantity 
of  zinc  carbonate,  from  which  C02  would  be  evolved,  the  tendency  of  the  gas 
would  be  downward,  AsH3  itself  being  heavier  than  air.  In  addition  to  this 
tendency,  there  wrould  undoubtedly  be  the  powerful  indraught  exerted  by  the 
furnace  through  the  open  door.  Instead  of  this  free  access  to  the  air  being  a  securitv, 
on  this  occasion  it  constituted  a  danger.  As  a  matter  of  fact,  the  men  working 
nearest  to  the  vat  on  the  platform,  and  furthest  from  the  well,  suffered  least, 
those  down  below  in  the  wrell  the  most.  Of  those  on  the  platform  there  wTere  three. 
One  was  severely  poisoned,  one  slightly,  and  the  third  escaped  entirely. 

it h  respect  to  the  remainder,  four  men  w^ere  engaged  shovelling  zinc  oxide 
from  a  cart  on  to  the  ground  area,  and  were  at  no  time  within  ten  yards  of  the  vat. 
All  of  these  suffered  more  or  less  severely,  and  three  others  were  occupied  in 
loading  barrow's  from  this  and  conveying  it  up  the  gangway  to  the  vicinity  of  the 

vat.  these  also  were  poisoned  severely,  one  with  a  fatal  termination  on  the 
seventh  day. 


1  B.M.J.,  1903,  2,  p.  845. 

-  B.M.J .,  1896,  1,  p.  1332. 

3  Lancet,  1901,  1,  p.  392. 
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Leschke  (“  Clinical  Toxicology,”  1934,  p.  73)  states  that  about 
3  cases  have  been  published,  and  that  at  the  tin  works  of  Wilhelmsbure 
t  here  were  twenty  casualties,  with  eleven  deaths  in  1931. 

Ion^laistefr’s  “  Poisoning  by  Arseniuretted  Hydrogen”  (Edinburgh, 
1908)  contains  considerable  information  on  this  form  of  poisoning. 


Toxicity  and  Fatal  Doses.  The  gas  is  extremely  poisonous,  an  amount 
corresponding  to  0-01  mgrm.  of  arsenic  producing  severe  symptoms 
As  to  the  dose  necessary  to  be  absorbed  into  the  blood  to  produce  death 
no  exact  determination  exists,  but  it  must  be  something  very  small 
Leschke  ( loc .  cit.)  puts  it  at  0-3  to  0-6  gramme.  It  kills  by  destroying  the 
red  corpuscles  of  the  blood. 

Duration  of  exposure  is  an  important  factor,  and  it  has  been  said 
that  exposure  for  one  hour  to  a  concentration  of  017  mg.  arsine  per  litre 
of  air  ( i.e .,  1  part  by  volume  in  20,000)  is  dangerous,  exposure  for  12  hours 
to  one-fifth  of  that  concentration  is  fatal.  These  figures  refer  to  isolated 
exposures,  with  repeated  exposures  no  concentration  of  arsine  can  he 
regarded  as  harmless.  (Leaflet  No.  9  :  Methods  for  Detection  of  Toxic 
Gases  in  Industry.  H.M.  Stationery  Office,  1939.) 


Symptoms.  In  mild  cases  there  is  headache  and  nausea  sometimes 
associated  with  vomiting  and  diarrhoea.  The  characteristic  feature  is  the 
excretion  of  blood  pigment  which  colours  the  urine  a  port  wine  colour. 
There  may  be  pain  over  the  kidneys  and  occasionally  suppression  of  the 
urine  occurs.  Jaundice  occurs  after  a  day  or  two.  Dr.  Clayton  recorded 
the  following  : — 


“  The  symptoms  in  the  ten  cases  here  referred  to  were  characteristic  through¬ 
out,  with  the  exception  of  one  man  who  appeared  to  have  absorbed  a  very  small 
quantity  of  the  gas,  and  who  was  correspondingly  slightly  affected.  It  is  only 
necessary  to  quote  one  case  as  typical  of  the  series,  that  of  the  foreman,  who  was 
engaged  in  emptying  bags  into  the  vat,  and  who  was  the  most  seriously  affected 
of  those  at  the  vat.  He  was  a  robust,  powerfid  man,  and  had  been  engaged  at 
this  particular  work  for  sixteen  years.  If  there  can  be  such  a  thing  as  immunity 
from  AsH2  he  should  have  afforded  an  example.  He  had  been  at  work  there  all 
the  morning,  and  left  his  work  at  2  p.m.  At  2.30  lie  felt  sick,  nauseated,  and 
depressed,  with  a  hot,  burning  pain  from  his  throat  to  his  stomach,  and  with  an 
intense  thirst.  This  was  soon  followed  by  violent  vomiting,  at  first  of  food,  then 
of  everything  as  soon  as  swallowed,  even  iced  water.  This  again  was  followed  by 
an  equally  severe  diarrhoea  ;  the  discharges  were  at  first  loose  faecal  matter,  then 
rice- watery,  and  finally  contained  blood.  Added  to  this,  there  was  hsemoglobinuria 
and  a  rapidly  developing  jaundice,  which  within  twenty-four  hours  assumed  an 
intense  copjiery  hue.  As  is  usual  in  these  cases,  and  without  any  knowledge  of  the 
surrounding  circumstances  and  the  obvious  cause,  a  diagnosis  of  cholera  would  have 
been  pardonable  within  the  first  twelve  hours.  The  whole  effect  was  that  of  an 
irritant  poison  taken  by  the  mouth,  being  evidence  that  the  arsenic  in  the  gaseous 
state  was  absorbed  by  the  blood  direct  from  the  lungs,  and  in  its  passage  through 
the  walls  of  the  stomach  was  separated  there  and  acted  directly.  Doubtless  also 
some  may  have  been  swallowed  in  the  saliva.  The  feeling  of  depression  deepened 
into  extreme  prostration,  the  features  were  shrunk  and  cyanosed,  the  pulse  thready, 
and  the  voice  lost.  These  severe  symptoms  lasted  with  gradually  diminishing 
severity  for  several  days.  The  feeling  of  prostration,  the  anaemia,  the  almost  pale 
green  colour  of  the  skin  which  supervened  on  the  disappearance  of  the  jaundice, 
lasted  for  several  weeks  longer,  and  it  was  only  after  the  lapse  of  five  weeks  tha 

lie  wras  able  to  return  to  work.  . 

“  In  the  one  fatal  case  the  symptoms  showed  no  variation  from  the  abo\  , 

excepting  that  there  was  no  tendency  to  recovery.  Towards  the  close  there  was 
suppression  of  urine,  and  after  thirty-**  hours  of  complete  uneonsc.ouaness,  1,0 

died  on  the  seventh  day. 
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disease10'1  Tilt!  effect  on  tlie  nervous  system  was  more  or  less  severe  in  nine.  In 
i^dt  Xyo=  "ihe  man  who  died  could  not 

this  as  a  good  life.  He  had  been  a  heavy  drinker,  and  the  effects  of  chronic 
alcoholism  no  doubt  militated  against  any  tendency  to  recovery. 


Treatment.  Blood  transfusion  is  essential  owing  to  the  destruction 
of  red  cells.  Other  treatment  is  symptomatic  and  must  he  directed  to 
the  damaged  condition  of  the  kidney  and  the  effect  of  arsenic  on  the 

nervous  system. 

Analysis.  If  required  must  be  that  of  arsenic,  q.v. 

Arsine  may  be  detected  and  approximately  estimated  in  air  bv 
drawing  the  air  through  test  paper  impregnated  with  mercuric  chloride 
and  comparing  the  yellow  colour  produced  with  standards. 
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Caisson  Disease  or  Poisoning  by  Compressed  Air 


Source  and  Method  of  Occurrence.  The  development  of  engineering 
skill  has  led  to  this  trouble  being  added  to  a  list  of  diseases  to  which 
workmen  are  exposed. 


The  disease  can  hardly,  perhaps,  be  called  poisoning,  and  yet  there 
is  no  other  place  for  introducing  the  subject  into  a  work  on  medical 
jurisprudence. 


The  cases  are  obviously  all  accidental,  and  the  only  reason  for  dis¬ 
cussing  them  is  that  claims  for  compensation  for  injuries  thus  sustained 
may  be  brought  into  court,  and  medical  evidence  may  be  required. 


Attention  was  first  drawn  to  Caisson  disease  when  Triger  (1841) 
used  pneumatic  caissons  for  sinking  coal  shafts  through  wet  quicksands 
at  Chalons.  He  forced  iron  tubes  4|  feet  in  diameter  through  the  soil 
to  a  depth  of  25  feet,  introducing  compressed  air  to  drive  out  the  water. 
Since  that  time  Caisson  work  in  compressed  air  has  been  carried  out  oil 
an  immense  scale  in  connection  with  the  construction  of  bridges  tunnels 
under  water  and  the  building  of  harbours,  and  until  the  last  few  years 
the  work  was  associated  with  a  great  deal  of  sickness  among  the  workers. 

nis  in  1859 ,  in  the  construction  of  the  Rhine  bridge  at  Kehl,  there  were 
1 33  eases  of  Caisson  disease  ;  in  1873,  at  the  Brooklyn  Bridge,  110  cases 
m  four  months  ;  m  the  construction  of  the  bridge  over  the  Eider  380 
caseEi  in  188o,  in  the  Hudson  Tunnel,  2  per  cent,  of  the  workers  died  per 
month;  at  Cernavoda  154  case:.  ;  and  at  the  Nussdorf  Works  on  the 
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Danube,  in  1895,  there  were  320  cases  which  were  studied  by  Heller 

Mager  and  von  Schrotter  in  their  monograph,  “  Luftdruck  Erkrankungen’’ 
(Wien,  1900).  *  6 

In  New  York  four  great  tunnel  systems  have  been  built  under  the 
East  and  North  Rivers  by  means  of  compressed  air.  Between  1906 
and  1908  four  23-feet  tunnels  were  driven  under  the  East  River  at  a  dis¬ 
tance  of  6,176  feet,  this  being  so  far  the  greatest  undertaking  yet  carried 
out  by  compressed  air,  the  pressure  averaging  +  32  pounds  and  occasion¬ 
ally  +  42  pounds.  About  1,000  men  were  daily  at  work  in  the  headings, 
and  there  were  3,592  cases  of  sickness  among  the  10,000  men  employed 
(=  36-92  per  cent.).  Twenty  deaths  occurred. 

Pathology  of  the  Condition.  The  cause  of  Caisson  disease  was  proved 
by  Paul  Bert  in  his  great  work.  “  La  Pression  Barometrique,”  1878,  to 
be  the  setting  free  of  bubbles  of  nitrogen  in  the  blood  and  tissues  during 
and  after  decompression.  This  has  been  so  completely  confirmed  bv 
Heller,  Mager  and  von  Schrotter,  by  Leonard  Hill  in  association  with 
his  co-workers  Macleod,  Ham,  Greenwood  at  the  London  Hospital,  and 
by  Haldane,  Damant,  Bo3^cott  and  others,  that  any  other  theories 
possess  only  historic  interest.  Bert  exposed  animals  to  high  pressure  in 
an  atmosphere  poor  in  nitrogen  and  rich  in  oxygen  and  decompressed 
them  quickly.  In  this  case  no  nitrogen  bubbles  were  found  in  the  blood, 
for  the  oxygen  is  rapidly  absorbed  by  the  tissues.  It  is  the  partial  pressure 
of  nitrogen,  not  the  atmospheric  pressure,  which  is  the  cardinal  factor  in 
the  production  of  compressed  air  illness.  In  striking  contradistinction 
to  oxygen  pressure  is  the  appearance  of  animals  suddenly  decompressed 
after  exposure  to  +10  atmospheres  of  air.  Bubbles  of  gas  are  seen  in 
all  the  vessels,  the  blood  froths  in  the  arteries  and  veins  and  even  in  the 
placenta  and  foetus  if  the  animal  is  pregnant.  If  the  animal  is  slowly 
decompressed  the  bubbles  are  few  and  small  and  may  be  completely 
absorbed  and  produce  no  symptoms. 

Dr.  Wainwright1  draws  attention  to  the  fact  that  there  are  two 
separate  groups  of  symptoms  :  those  which  occur  on  entering  and  those 
on  leaving  the  high  pressure  conditions.  It  is  certain  that  the  former 
depend  on  the  rather  sudden  change  in  pressure  on  the  middle  ear. 
It  consists  of  buzzing  in  the  ear  and  a  certain  amount  of  a  sensation  of 
giddiness.  These  symptoms  are  quite  transitory,  and  on  their  subsidence 
the  men  are  able  to  continue  at  work. 

Duration.  The  initial  symptoms  mentioned  above  come  on  at  once 
and  pass  off  in  a  few  minutes.  The  more  serious  symptoms,  mentioned 
below,  are  also  fairly  rapid  in  onset,  i.e.,  within  a  few  minutes  to  half  an 
hour  or  longer  ;  their  severity  and  their  permanence  depend  largely 
on  the  locality  of  the  local  lesion.  The  effects  of  this  lesion  need  not  be 

apparent  at  once. 

Symptoms.  Von  Schrotter  and  his  fellow-workers  classified  the 
symptoms  and  cases  in  the  following  table  and  showed  that  the  symptoms 
generally  came  on  half  an  hour,  at  most  six  hours,  after  decompression. 
The  higher  the  pressure  the  greater  the  number  of  cases. 

i  Lamet,  1900,  2,  p.  1792. 
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No.  of  Cases 

Percentage 

- - - - 

68 

21'5 

Ear  trouble,  pain,  haemorrhage  .  . 

105 

32*8 

Myalgia 

60 

18'8 

Afifecti<mof  the  trunk,  girdle,  pain,  chest  pressure 

10 

17 

31 

5'3 

Monoplegia  .  . 

26 

8'1 

Paraplegia 

Meniere’s  Syndrome 

14 

4'4 

2 

0'6 

Apoplectiform  dealness 

4 

1-3 

Vertigo 

1 

0'3 

Aphasia 

Asphyxia 

13 

4'0 

Keays,  who  was  in  medical  charge  of  the  work  in  New  York,  has 
analysed  the  cases  as  follow's  : — 

(A)  Pain  in  various  parts  of  the  body,  “  bends,”  3,278  or  88'78  per 
cent. 

(. B )  Cases  with  pain  also  having  local  manifestations,  9  or  0-26  per 
cent. 

(C)  Cases  showing  pain  and  prostration,  47  or  P26  per  cent. 

(D)  Cases  with  symptoms  referable  to  the  nervous  system  : 

1.  Brain  (hemiplegia),  4  or  O’ 11  per  cent. 

a.  Sensory  disturbances  36 

b.  Motor  disturbances  34 

c.  Sensory  and  motor  disturbances  10 

80  or  2-16  per  cent. 

( E )  Vertigo,  “  staggers,”  197  or  5-33  per  cent. 

( F )  Dyspnoea  and  sense  of  constriction  of  chest,  “chokes,”  60  or 
1-62  per  cent. 

(G)  Partial  or  complete  unconsciousness  with  collapse,  17  or  0-46  per 
cent. 

Fatal  cases.  Group  C  6 

D  5 
Or  9 


5  > 
5  5 


20  or  O' 54  per  cent. 

Von  Schrotter  has  summarised  137  fatal  cases  (1854-1897)  and  places 
them  in  two  groups. 

1.  Those  which  exhibited  central  nervous  symptoms  and  died  from 
secondary  complications  after  days,  weeks  or  months.  These  included 
thirty-six  cases,  on  twenty-six  of  whom  autopsies  were  made. 

2.  Those  who  died  soon  after  decompression.  These  were  seventy 
in  number  with  twenty-seven  autopsies  eighteen  of  which  were  of  value 
for  analysis. 

Pain  often  very  severe  in  one  or  more  of  the  extremities  or  epigastrium  ; 
this  may  or  may  not  be  associated  with  nausea  and  vomiting.  Headache' 
vertigo,  and  unconsciousness  are  also  common,  and  paralysis  more  or  less 
extensive  and  complete.  In  rare  cases  sudden  death,  almost  without 
symptoms,  occurs. 
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t  is  easy  to  see  how  the  paralysis  will  vary  according  to  the  severity 
and  the  situation  of  the  local  damage  produced  by  blocking  of  small 
blood  vessels.  Indeed,  the  sudden  deaths  are  equally  easily  explained 
bv  a  severe  brain  lesion  in  one  of  the  vital  centres. 

Treatment  is  essentially  prophylactic  and  relates  to  the  process  of 
decompression  and  the  method  of  its  application.  As  Dr.  Hill  points 
out,  “  the  increased  proportion  of  nitrogen  taken  up  by  the  blood  in 
compressed  air  passes  to  the  tissues  which  contain  fat  and  water.  About 
66  per  cent,  of  the  body  weight  is  water,  and  an  average  man  contains 
15—20  pei  cent,  of  fat.  If  we  take  0-9  per  cent,  as  the  co-efficient  of 
solubility  at  body  temperature  for  the  watery  part  and  rather  more 
than  five  times  this  amount  for  fat  (Vernon),  and  suppose.a  man  of  60  kilos 
has  15  per  cent,  of  fat,  it  follows  that  there  will  be  970  c.c.  of  N  dissolved 
in  his  body  at  1  atmosphere,  or  roughly  1,000  c.c.  At  2  atmospheres 
there  will  be  2,000  c.c.;  at  3  atmospheres  3,000  c.c.;  at  4  atmospheres 
4,000  c.c.,  and  so  on,  if  he  is  exposed  long  enough  for  the  tissues  to  become 
saturated.  Experience  shows  that  the  liability  to  Caisson  sickness  increases 
with  the  duration  of  the  compression,  i.e.,  that  the  absorption  of  excessive 
N  is  a  gradual  process.” 

At  the  St.  Louis  Bridge  Works  when  work  was  carried  out  at  110  feet  (+  48 
lb.),  twelve  men  were  killed  and  eighteen  seriously  injured  out  of  a  total  of  352. 
When  the  length  of  shift  was  reduced  from  four  hours  to  one  no  more  fatalities 
ensued.  Divers  often  come  up  from  great  depths  in  three  or  four  minutes  and 
may  suffer  no  inconvenience  provided  they  stay  down  a  short  time,  e.g.,  a  minute 
or  two.  The  famous  diver  Alexander  Lambert  salved  70,000/.  worth  of  gold 
at  a  depth  of  27  fathoms,  descending  thirty-three  times.  He  usually  stayed  twenty 
to  twenty-five  minutes  below,  taking  two  or  three  minutes  to  go  down  and  four 
or  five  to  come  up.  In  his  last  descent  he  stayed  down  forty-five  minutes,  and 
half  an  hour  after  coming  up  he  became  completely  paraplegic. 


With  regard  to  decompression  there  are  two  views,  both  agreeing, 
however,  that  it  must  be  slow.  Dr.  Leonard  Hill  and  his  co-workers  con¬ 
sider  that  the  decompression  should  be  gradual  and  continuous,  whereas 
Dr.  Haldane  recommended  decompression  in  stages. 

From  the  practical  point  of  view,  then,  we  have  tw  o  methods  of  pro¬ 
phylaxis  :  (1)  definite  prevention  of  absorption  by  short  shifts  ;  (2)  slow 
liberation  by  gradual  decompression. 

The  treatment  of  symptoms  when  they  occur  under  decompression  is 
recompression,  and  this  has  been  carried  out  in  some  engineering  woiks, 
as  at  the  Brooklyn  Bridge  and  the  Hudson  Tunnel.  At  the  East  River 
Tunnel  Works  Keays  found  that  recompression  relieved  90  per  cent,  of 
the  3,067  cases  of  pain,  failing  to  give  any  relief  in  only  0-5  per  cent,  of 


the  cases.  , 

When  symptoms  occur  later  they  arc  beyond  anything  more  than 

palliative  treatment,  but  nature  in  some  cases  brings  a  restitutio  ad  intc- 

grum  by  her  own  methods. 

Post-mortem  Appearances.  From  the  pathology  of  the  condition  as 
given  above  it  is  obvious  a  'priori  that  these  must  consist  of  ( 1 )  gas  in  ie 
blood-vessels  with  the  results  noted  in  Vol.  I ;  (2)  microscopic  or  macros¬ 
copic  results  of  blocking  or  rupture  of  vessels.  This  has  been  verified  b} 

numerous  autopsies  thus 

In  the  autopsies  of  von  Schrdtter’s  first  group  were  found  lesions  of  the 
spinal  cord  (disseminated  and  localised  myelitis,  hemorrhages  n 
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mpnin^es  and  cord)  and  secondary  complications  like  cystitis,  pyone- 
nhritisf  bedsores,  etc.  Of  the  eighteen  well-carried-out  autopsies  m  t  le 
second’  group,  eleven  showed  the  presence  of  free  gas  in  the  circulatory 
system  °  In  the  other  seven  cases  there  was  congestion  of  the  lungs  an 
liv  er.  In  eight  of  the  cases  reported  by  Keays  fiee  gas  was  found  in  the 

'  eSThe  locality  of  any  focus  of  damage  must  be  quite  a  matter  of  accident. 

For  those  who  desire  to  pursue  the  subject  in  more  detail  the  following 

references  will  be  useful  : — 

Admiralty  Report  on  Deep  Diving. 

Bert,  P.,  “  La  Pression  Barometrique.  Pans,  18/ S.  ,, 

Boycott,  Damant  and  Haldane,  “  The  Prevention  of  Compressed  Air  Illness. 

J.  of  Hygiene,  1908,  8,  343.  ,,  xxr.  1onf. 

Heller,  Mager  and  von  Schrotter,  “  Luftdruck  Erkrankungen.  \\  ien,  1900. 

Hill,  Leonard,  “  Caisson  Sickness.’  Lond.,  1912. 

Keays,  “  Compressed  Air  Illness.”  N.\.,  1909. 

Regnard,  “  La  Vie  dans  les  Eaux,  1891. 

Smith,  Andrew  (Allbutt’s  “  Syst.  of  Med.”).  Lancet,  1900,  vol.  2,  pp.  1792  et  seq. 

Poisoning  by  Carbon  Disulphide  (CS2) 

Source  and  Method  of  Occurrence.  The  substance  is  a  colourless  or 
nearly  colourless  liquid  used  freely  in  indiarubber  manufacture,  in  the 
manufacture  of  artificial  silk  by  the  ”  viscose  process,  and  also  in 
chemical  laboratories  as  a  solvent  for  oils  and  fats,  sulphur,  phosphorus, 
etc.  Cases  arise  mostly  from  the  inhalation  of  the  vapour  by  work¬ 
people  in  factories,  but  the  liquid  carbon  disulphide  has  been  taken  by  the 
mouth  with  divergent  results.  In  a  case  reported  by  Lewin,  death  ensued 
in  two  hours  after  a  dose  of  15  grams,  while  Sapelier  has  recorded  an 
instance  where,  with  a  view  to  disinfecting  his  digestive  tract,  a  man  took 
7  grams  a  day  for  a  month,  suffering  only  from  diarrhoea  and  a  loss  of  20 
kilogrammes  of  weight  (cited  by  Vibert). 

Toxicity  and  Fatal  Dose.  In  the  above  fatal  case  the  dose  was  15 
grams  or  approximately  230  drops.  Lehmann  has  shown  that  a  con¬ 
centration  of  CS2  to  the  extent  of  1-5  mgrm.  per  litre  of  air  will  cause 
severe  symptoms. 

Symptoms.  In  acute  cases  there  is  irritation  of  the  mucous  membranes, 
headache  and  vomiting.  I  here  may  be  giddiness,  tremor  and  muscular 
weakness  and  cramps,  followed  by  stupor.  Delpech  has  described  with 
great  elaboiation  the  results  caused  by  the  inhalation  of  the  vapours  of 
the  disulphide  in  caoutchouc  factories.1  The  results  rarely  ensue,  except 
in  close,  ill-ventilated  establishments.  He  states  that  in  these  chronic 
cases  there  is  intense  oppressive  headache,  extending  from  the  bridge  of 
the  nose  to  the  temples,  giddiness,  and  that  on  going  into  an  unconta¬ 
minated  atmosphere  a  feeling  of  intoxication  is  experienced  Sometimes 
there  is  a  period  of  excitement ;  but  in  all  cases  there  is  at  a  later  stage 
dullness,  apathy  and  often  partial  paralysis  of  speech .  Sight  and  hearing 
are  affected.  There  is  great  loss  of  muscular  power,  and  anaesthesia* 
Cramps  and  fibrillary  contractions  of  various  muscles  are  rarely  absent. 

he  sexual  feeling  at  first  increased,  is  eventually  completely  lost  A 
number  of  the  workpeople  suffer  from  vomiting,  colie,  and  alternate  com 
stipation  and  vomiting.  Flatus,  having  the  odour  of  the  disulphide,  may 

Xouv.  Rocherch.  sur  l’lntoxic.  spec,  qui  determine  le  Sulf.  do  Charbon,”  Paris,  1860. 
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be  eructed  and  passed  by  the  rectum  ;  and  the  urine  also  not  infrequently 
smells  of  the  poison.  About  95  per  cent,  of  inhaled  CS2  is  excreted  un¬ 
changed  in  the  expired  air. 

Rendu1  reports  a  case  of  poisoning  by  bisulphide  of  carbon.  The 
patient  was  a  girl,  aged  lifteen,  who  for  about  a  year  had  been  employed  in 
\  ulcanising  caoutchouc  balls.  She  had  for  some  time  experienced  frontal 
pain  and  heaviness  of  the  head,  but  till  shortly  before  admission  she  had 
no  other  troubles.  About  a  month  before  entry  the  pains  became  more 
violent,  and  were  soon  accompanied  by  a  painful  contraction  of  the 
masseter  muscles,  then  by  stiffness  of  the  neck  and  vertebral  column  ; 
finally  the  legs  and  arms  were  also  attacked.  It  was  found  that  the  con¬ 
tractions,  though  generalised,  were  nowhere  complete,  but  the  contraction 
of  the  masseters  prevented  the  jaws  from  being  separated.  It  was 
probably  this  latter  fact  which  had  provoked  a  severe  attack  of  ulcerative 
stomatitis,  due  to  accumulation  of  tartar  between  the  teeth.  The  tendon 
reflexes,  too,  were  found  to  be  slightly  exaggerated.  The  later  symptoms, 
judging  from  the  order  of  their  appearance,  were  the  result  of  a  further 
action  of  the  poison  on  the  central  nervous  system,  first  on  the  medulla 
and  cervical  cord  and  eventually  on  the  whole  spinal  tract.  It  may  be 
suggested  that  the  affection  was  in  a  measure  hysterical,  but  against  this 
view  there  are  the  facts  (1)  that  there  was  no  history,  either  actual  or 
hereditary,  of  hysteria  ;  (2)  that  the  contractions  were  incomplete  and 
generalised,  the  limbs  being  the  least  affected,  there  being  also  no  distur¬ 
bance  of  sensation  ;  (3)  that  the  usual  stigmata  of  hysteria  were  entirely 
absent.  Beyond  the  contractions  there  was  no  nervous  phenomenon. 
Other  cases  of  poisoning  by  carbon  bisulphide  have  been  recorded,  notably 
by  Delpech,  but  none  of  them  showed  such  a  firm  contraction  of  the  jaws, 
and  in  them  the  contractions  always  passed  off  after  a  few  days.2 

In  one  or  two  cases  from  the  Silvertown  rubber  works,  the  symptoms 
closely  resembled  hysterical  or  neurasthenic  conditions,  i.e.,  complaints 
of  subjective  nervous  phenomena  with  no  signs  of  organic  nerve  disease. 

The  following  is  taken  from  the  Lancet ,  1796,  2,  p.  51  : — 


“  Dr.  Stadelmann  recently  drew  attention  to  certain  peculiar  symptoms  observed 
in  workmen  employed  in  indiarubber  factories,  and  he  showed  three  patients  who, 
after  having  worked  for  some  weeks  in  those  factories,  were  seized  with  giddiness, 
headache,  tremors,  drowsiness,  loss  of  energy,  and  gradual  impairment  of  vision. 
One  of  them,  a  man  aged  twenty-eight  years,  complained  of  xanthopsy,  and  objects 
moving  in -the  street  appeared  to  him  as  if  seen  through  a  cloud  :  he  also  had 
painful  contractions  of  the  muscles  and  an  increasing  difficulty  m  walking  or  even 
in  standing.  Another  patient  suffered  from  stammering  and  fear  of  walking  in  the 
dark  and  a  further  remarkable  symptom  was  anaesthesia  of  certain  portions  of  the 
skin.’  Some  patients  declared  that  their  food  had  a  sulphurous  taste,  and  in  grave 

cases  insanity  ensued.” 

Analysis.  The  odour  and  inflammability  of  this  liquid  are  often  suffi¬ 
cient  to  identify  it  even  in  the  smallest  quantity.  . 

Carbon  disulphide  reacts  with  diethylamine  and  copper  acetate  to 
give  the  violet  copper  diethyldithiocarbonate.  A  mixture  of  -  ml.  ot 
f  lier  cent  diethylamine  :  in  benzene  and  2  ml.  of  0-1  per  cent  copper 
acetate  in  absolute  alcohol  gives  a  distinct  colour  with  -0o  mg.  of  carbon 


1  “  Sem.  Mod.,”  November  11th,  1891. 

2  1891,  2,  Epit.,  p.  162. 
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disulphide.  The  test 

phide  in  air  by  slowly  bobbin  g  similar  colour)  through 

known  amounts  of  earbpn  disulphide. 
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Poisoning  by  Ferro-silicon 

Source  and  Method  of  Occurrence.  When  iron  ore,  quartz,  coke  and 
lime  are  mixed  and  heated  together  in  an  electric  furnace  ferro -silicon  is 
produced.  It  is  extensively  used  in  the  production  of  steel,  bom 
varieties  with  as  much  as  50  per  cent,  silicon  disintegrate  into  powder  on 
exposure  to  air  with  the  production  of  poisonous  gases,  including  pnos- 
phoretted  and  arseniuretted  hydrogen.  In  the  preparation  of  feuo- 
silicon  phosphide  and  arsenide  of  calcium  are  produced,  and  it  is  these 
substances  which,  in  presence  of  water,  evolve  the  poisonous  gases  above 

mentioned.  .  .  . 

Phosphoretted  hydrogen  is  stated  to  be  so  poisonous  that  air  containing 

0-02  per  cent,  of  the  gas  is  fatal  to  small  animals  within  half  an  hour. 

In  January,  1905,  fifty  steerage  passengers  w'ere  made  ill  and  eleven 
died  of  poisoning.  There  have  been  other  similar  occurrences,  one  of 
which  was  the  subject  of  investigation  by  Dr.  Copeman,  Mr.  S.  R.  Bennett 
and  Dr.  Wilson  Hake,  who  suggested  certain  regulations  for  the  safe  trans¬ 
port  of  ferro-silicon. 
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Group  4.  VARIOUS  NON-METALLIC  ELEMENTS 
AND  COMPOUNDS 

Phosphorus  is  the  most  poisonous  representative  of  this  group,  and  has 
much  more  similarity  to  arsenic  and  antimony  in  its  ultimate  action  than 
it  has  to  any  of  the  members  of  this  “  group  4”. 

Poisoning  by  Phosphorus  (P; 

Source  and  Method  of  Occurrence.  Poisoning  with  phosphorus  is  not 
very  frequent  in  England  ;  but  on  the  continent  of  Europe  this  poison 
is  often  selected  for  the  purposes  of  suicide  or  murder.  In  England  and 
\\  ales  the  annual  average  number  of  deaths  from  phosphorus  poisoning 
over  the  period  1931—1940,  was  six  (five  suicides  and  one  accidental). 
In  fiance,  within  a  period  of  six  years,  there  were  103  cases  of  poisoning 
with  phosphorus  which  gave  rise  to  medico-legal  inquiry.  This  poison 
is  most  commonly  obtained  from  rat-pastes. 

At  an  international  convention  at  Berne  in  1906  it  was  agreed  to  pro¬ 
hibit  the  llSe  of  yellow  phosphorus  in  the  match  industry,  and  since  that 
time  it  has  ceased  to  be  used  in  the  civilised  world. 
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Some  matches  contain  phosphorus  trisulphide,  which  is  only  slightly 
poisonous  ;  others  contain  red  phosphorus  ;  safety  matches  contain  no 
phosphorus,  but  the  igniting  mixture  on  the  box  contains  red  phosphorus. 

hosphorus  is  not  often  used  for  homicidal  purposes  owing  to  its  smell 
and  taste,  as  well  as  its  luminosity,  which  readily  reveal  its  presence. 

At  the  Norwich  Autumn  Ass.,  1871, 1  a  girl  of  eighteen  was  convicted  of  an 
attempt  to  poison  a  family.  She  put  a  vermin  poison 'containing  phosphorus 
into  a  teapot  ;  when  hot  water  was  poured  into  it,  the  smell  at  once  led  to  suspicion. 
Phosphorus,  which  had  been  taken  from  a  pot  of  vermin-killer  carelessly  left  about, 
was  found  in  the  teapot.  The  girl  was  convicted. 

Caspar  describes  a  case  in  which  the  luminous  appearance  of  the 
poisonous  food  led  to  a  suspicion  of  poisoning  with  phosphorus,  and  this 
was  subsequently  proved.2 

A  woman  put  a  preparation  of  phosphorus  into  some  soup,  and  gave  it  to  her 
husband.  He  ate  it  in  a  dark  room  in  the  presence  of  some  friends,  and  they 
noticed  that  the  liquid  as  he  stirred  it  was  luminous.3  In  this  way  a  person  may  be 
warned  and  a  life  saved.4 


For  suicidal  purposes  phosphorus  is  usually  taken  in  the  form  of  rat- 
paste,  a  compound  of  yellow  phosphorus,  fat,  sugar,  and  flour,  coloured 
with  Prussian  blue.  Sir  Thomas  Stevenson  found  a  sixpenny  pot  of  this 
paste  to  weigh  157  grains,  and  to  contain  eight  grains  of  phosphorus.  The 
dose  of  phosphorus  is  about  one  one-hundredth  to  one-twentieth  grain, 
but  it  is  no  longer  in  the  Pharmacopoeia. 

Red  or  Amorphous  Phosphorus.  The  substance,  known  under  the 
name  of  allotropic  phosphorus,  is  not  possessed  of  poisonous  properties. 
This  fact,  long  since  announced  by  Liebig,5  has  been  confirmed  by  all 
subsequent  experience.  It  has  been  given  to  animals  in  doses  of  thirty 
grains  without  causing  symptoms  of  poisoning. 

Toxicity  and  Fatal  Dose.  That  phosphorus  is  a  powerful  poison  is 
proved  bv  two  cases  quoted  by  Christison.  In  one,  death  was  caused  by 
a  grain  and  a  half  within  twelve  days  ;  in  the  other,  by  two  grains  within 
about  eight  days.  One  to  two  grains  is  a  fatal  dose.  It  is  absorbed  from 
the  small  intestine  and  circulates  in  the  blood  as  phosphorus.  Absorption 
is  aided  by  the  presence  in  the  stomach  or  bowel  of  any  fatty  matters  in 
which  phosphorus  is  soluble.  The  urine  voided  during  life  has  been 
observed  to  be  luminous,  and  organic  compounds  containing  phosphorus 
(phosphines)  are  also  found  occasionally.  The  production  of  phos¬ 
phorous  acid,  by  its  oxidation,  may  irritate  the  stomach  and  bowel;  but 
the  element  itself  acts  as  a  direct  irritant  to  mucous  membranes,  and  leads 
to  cloudy  swelling  and  fatty  degeneration  of  all  cellular  structures. 

Chevalier  refers  to  a  case  in  which  a  dose  of  2-3  grams  proved  fatal, 
and  two  other  cases  in  each  of  which  a  dose  of  4-6  grains  destroyed  hie. 
The  same  writer  quotes,  on  the  authority  of  Lobel,  the  case  of  a  menta 
patient  who  died  from  a  dose  of  one-eighth  of  a  grain.  This  is  the 
smallest  fatal  dose  for  an  adult  on  record. 


1  Ji.  v.  Fisher. 

2  Casper,  E.  Tr„  pp.  58-60  and  97-101. 

3  Vicrieljahrsschr.  f.  Gerichtl.  Mecl.,  July  1861. 
^  See  Ann.  d'Hyg.,  1870,^2,  203. 

5  “  Letters  on  Chemistry,”  p.  165. 

®  “Ann.  d’Hyii-.”  1857,  !•  422- 
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A  »  took  in  divided  doses,  in  four  days,  about  six  centigrammes, 

A  woman,  ce..  oJ,  tc  .  .  ,  rnr  larcrp^t  dose  taken  at  once, 

days.'  The  gullet,  stomach,  and  small  intestines  were  found  much  inflamed. 


When  phosphorus  is  dissolved  in  any  liquid,  or  when  it  is  finely  divided, 
as  in  phosphorus  paste,  its  action  is  then  more  powerful,  as  it  is  m  a  state 
well  fitted  for  absorption.  Kessler  has  recorded  a  case  in  which  an  infant 
seven  weeks  old  was  destroyed  within  four  hours  through  swallowing  the 
heads  of  six  or  seven  matches,  containing  about  one-eighth  of  a  grain  of 
phosphorus.2  Sonnenschein  refers  to  the  case  of  an  infant  of  five  weeks 
who  died  from  the  effects  of  a  single  match-head,  containing  possibly  not 
more  than  one-hundredth  of  a  grain  of  the  poison. 


In  1882  a  man,  cet.  32,  was  admitted  into  Guy’s  Hospital,  having  taken  half 
a  sixpenny  pot  of  phosphorus  paste  in  whisky  at  3  p.m.  He  had  vomited  before 
his  admission  at  5.30  p.m.  An  emetic  was  administered  on  admission,  which  acted 
immediately.  The  vomit  emitted  white  fumes,  and  smelt  strongly  of  phosphorus. 
He  was  paie,  cold,  depressed,  and  showed  signs  of  alcoholism.  His  breath  had  a 
slight  alliaceous  odour.  There  was  severe  epigastric  pain,  with  a  burning  sensation 
in  the  throat  and  gullet.  The  emetic  was  repeated  ;  and  he  vomited  at  intervals 
till  2  p.m.  The  last  vomit  had  no  phosphoric  odour.  Large  doses  of  carbonate  of 
magnesium  were  given  in  mucilage  and  milk.  He  felt  relieved  of  the  pain  in  the 
epigastrium,  though  there  was  some  tenderness  on  pressure.  Twenty-four  hours 
after  the  administration  of  the  poison  he  began  to  take  oil  of  turpentine,  beginning 
with  15-minim  doses  ;  and  this  "was  increased  subsequently  to  30  minims.  On  the 
third  day  the  liver  began  to  enlarge,  and  on  the  fourth  day  there  was  decided 
jaundice.  The  liver  continued  to  increase  in  size  till  the  sixth  day,  when  it  began 
to  decrease.  He  suffered  from  headache  and  drowsiness.  When  the  liver  began 
to  decrease  in  size,  the  oil  of  turpentine  was  discontinued.  The  patient  made  a 
good  recovery.  At  one  time  the  liver  dullness  extended  to  the  upper  border  of 
the  fourth  rib  on  both  sides,  extending  to  the  left  beyond  a  vertical  line  from  the  left 
nipple,  and  downwards  it  reached  nearly  to  the  navel. 


The  dose  taken  was  probably  four  grains. 

Duration.  Symptoms  are  commonly  delayed  for  from  a  quarter  of 
an  hour  to  three  or  four  hours,  and  the  total  duration  varies  greatly,  from 
a  few  hours  to  two  weeks  or  more.  In  a  case  related  by  Orfila  death  took 
place  in  four  hours.  In  another  case,  also  related  by  him,  death  occurred 
only  after  seventeen  days.  Habershon  quotes  a  case  which  is  said  to  have 
proved  fatal  within  half  an  hour.3  This  is  the  shortest  period  recorded. 
In  general,  several  days  elapse  before  a  fatal  result  occurs,  and  during  this 
time  the  patient  undergoes  much  suffering.  In  two  cases  of  acute  poison¬ 
ing  with  phosphorus  communicated  by  Moore,  one  proved  fatal  within 
seventy-two,  and  the  other  within  eightv-eight  hours.  In  a  case  which 
occurred  to  Anderson,  a  child,  aged  one  year  and  eight  months,  had  sucked 
the  heads  oft  about  twenty  phosphorus  matches  before  detection  No 
symptoms  appeared  until  the  second  day,  when  the  child  was  drowsv  and 
s  ept  for  twenty  hours.  On  the  fourth  day  it  vomited,  the  skin  was’  hot 
the  tongue  was  dry,  there  was  great  thirst,  with  a  quick  pulse  and  cold  ex- 
remities.  On  the  sixth  day  there  was  much  vomiting  of  a  matter  like 

chndeberOUn  (  bl00d);  There  Was  Sreat  pain  in  the  stomach -the 

child  became  unconscious  and  gradually  sank,  dying  on  the  seventh  dav 


1  “  Toxicologio,”  vol.  1,  p.  87. 

2  Vierteljahrsschr.  f.  Gcriclitl.  Med.,  N  F  IV 
‘  Med.-Chir.  Trans.,”  1867,  vol.  50 


p.  271. 


508 


POISONING  BY  PHOSPHORUS — SYMPTOMS 


after  taking  the  poison.  There  was  no  purging,  but  the  motions  were 
pa^ed  involuntarily,  and  contained  coagulated  blood.  An  alliaceous 
odour  was  perceived  in  the  breatli  during  the  progress  of  the  case,  and  the 
body  had  a  yellowish  (icteric)  tint. 

Modern  lesearch  has  with  tolerable  completeness  explained  these  great 
discrepancies  in  the  duration  of  a  case  of  poisoning  by  phosphorus.  In  a 
case  that  ends  fatally  within  a  few  hours  the  result  is  due  in  all  probability 
to  shock  and  exhaustion,  possibly  also  assisted  by  slight  absorption  of  the 
poison  with  an  acute  effect  upon  the  heart.  In  the  cases  that  end  after 
se\  eral  days,  the  fatal  event  is  due  to  the  power  which  phosphorus  is  now 
know  n  to  possess  of  inducing  degenerative  changes  in  gland  and  muscle 
cells,  changes  primarily  and  chiefly  of  a  fatty  character,  but  these  changes 
take  some  little  time  to  reach  a  fatal  extent.  They  are  found  typically 
and  visible  to  the  naked  eye  in  the  liver  and  heart,  but  can  also  be  demon¬ 
strated  in  the  stomach,  kidneys,  and  muscular  tissues  generally  ;  they 
fully  explain  the  haemorrhages  in  organs  and  tissues,  for  they  are  found  in 
the  muscular  coats  of  the  arterioles. 

Symptoms.  In  the  first  instance  the  patient  experiences  a  disagreeable 
taste,  resembling  that  of  garlic,  peculiar  to  this  poison.  An  alliaceous  or 
garlic -like  odour  may  also  be  perceived  in  the  breath.  There  is  pain  and 
oppression  in  the  region  of  the  stomach,  malaise,  eructation  of  phos¬ 
phoric  vapours,  having  a  garlicky  odour  ;  and  these  may  be  luminous  in 
the  dark.  Vomiting  is  sometimes  frequent  and  violent ;  in  other  cases 
quiet  and  at  longer  intervals.  The  abdomen  is  distended.  Purging  is 
not  common.  The  vomited  matters  are  coffee-coloured,  or  yellow  and 
bilious,  and  may  be  luminous.  There  is  intense  thirst.  The  symptoms 
may  increase  in  severity,  ending  in  death  from  collapse  in  the  course  of 
a  fewr  hours — four  to  eight  in  the  worst  case. 

Nevertheless,  in  the  majority  of  cases  the  progress  to  a  fatal  termina¬ 
tion  is  slowrer  and  more  insidious.  The  irritant  symptoms  in  a  great 
measure  subside  and  though  the  pulse  is  feeble,  and  there  is  a  certain 
amount  of  malaise,  the  patient  may  to  a  casual  observer  appear  to  be  in, 
amost  a  normal  state  of  health.  But  after  the  lapse  of  three  or  four  days, 
jaundice  sets  in  and  rapidly  increases,  there  is  great  prostration  of  strength, 
the  abdomen  becomes  distended,  the  liver  is  observed  to  be  greatly  en¬ 
larged,  and  vomiting  of  altered  blood  may  come  on  with  intense  thirst ; 
the  skin  is  cold,  and  probably  scattered  haemorrhages  appear  beneath  it ; 
the  pulse  becomes  feeble,  rapid,  and  perhaps  imperceptible  at  the  wrist ; 
the  urine  is  scanty  and  high  coloured  and  contains  casts  from  the  kidneys, 
excess  of  ammonia,  lactic  acid,  bile  and  some  leucine  and  tyrosine.  The 
faeces,  previously  suppressed,  are  now  more  abundant  and  contain  blood. 
Coma  sets  in,  with  jactitation  of  the  limbs,  or  muscular  twitchings  ;  and 
the  patient  succumbs  generally  about  five  or  six  d&ys  after  the  administra¬ 
tion  of  the  poison. 

E  E  Elkins  has  described  very  fully  the  symptoms  exhibited  in  a  cas 
of  phosphorus  poisoning  by  matches  ;  and  Middlemas  made  an  elaborate 
microscopical  examination  of  the  tissues  in  the  same  case.  Briefly  stated, 
the  symptoms  and  the  physical  signs  were,  in  the  order  of  their  appearance. 
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jaundice;  intense  thirst.  of’pulsef  palpitations ;  cardiac 

S  sa  rt^jsss^  S 

pulse  ;  faintness;  lividity  ;  coldness  of 0ex‘r®™t‘^to^/  type/  Imnary  Sytfem 
irregular  respiration  approachi  g i  ..fl  3 ,,ravity,  with  traces  of  albumen  and 

Urine  scanty,  lngh-coloured,  of  lug  -  l  gts  an(i  debris,  and  leucine  and 

bile,  and  having  a  deposit  of  &  symptoms  :  listlessness  ; 

tyrosine  may  be  found  in  1  .  f  •  .  iliabilitv  to  understand  what  was 

drowsiness;  restlessness;  menta  ■«  '  ’  correctly  ;  inability  to  recognise 

said  ;  inability  to  answer  questio  ^  delirium  ;  fits  of  great  restlessness 

friends;  semi-consciousness;  sem -’yellow”  when  delirious;  maniacal 

pupils  fixed  and  dilated  ;  external  strabismus  on  left  eye. 

The  pathological  interest  of  this  case  lies  in  the  changes  in  the  nerve 
cells  of  the  cortex  of  the  brain.  The  production  of  fatty  degeneration 
shows  that  the  tissues  of  the  nervous  system  are  not  exempt  trom  the 
powerful  action  in  this  direction  which  phosphorus  possesses.  1  lie  occur¬ 
rence  of  the  change  in  so  many  organs  and  tissues  of  the  body  would  point 
to  some  fundamental  alteration  in  the  processes  of  metabolism  which 
phosphorus  has  the  power  of  bringing  about.1 

It  may  thus  be  said  that  there  are  four  stages  in  phosphorus  poisoning. 
1 .  A  latent  interval  between  the  swallowing  of  the  poison  and  the  onset 
of  anv  symptoms  varying  between  a  quarter  of  an  hour  and  two  or  three 


hours. 

2.  A  period  of  irritant  symptoms,  vomiting  and  pain  lasting  several 
hours  to  a  day  or  two,  and  ending  either  in  death  ;  or 

3.  A  second  latent  period  in  which  health  seems  to  be  restored  and 
which  may  last  for  from  about  five  or  six  days,  the  common  period,  up  to 
as  long  as  six  weeks,  in  a  case  recorded  by  West.2 

4.  A  period  of  symptoms  closely  resembling  if  not  identical  with  those 
of  acute  yellow  atrophy  of  the  liver. 

It  will  be  perceived  that,  in  reference  to  (1)  the  delay  in  the  appearance 
of  symptoms,  (2)  their  similarity  (taken  as  a  whole)  to  disease,  and  (3)  the 
time  at  which  death  occurs,  cases  of  phosphorus  poisoning  might  easily 
throw  a  practitioner  off  his  guard  when  debating  his  diagnosis. 

Treatment.  The  principles  of  treatment  are,  firstly,  to  evacuate  from 
the  stomach  the  swallowed  phosphorus,  and,  secondly,  to  render  harm¬ 
less,  if  possible,  that  which  is  inevitably  left  behind. 

For  the  first  purpose  the  stomach  tube  should  be  used  and  the  viscus 
thoroughly  washed  out.  A  weak  solution  of  permanganate  of  potash 
(0-2  per  cent.)  should  be  used  for  this  purpose,  for  it  tends  to  convert 
phosphorus  into  phosphoric  acid.  This  should  be  followed  by  the  ad¬ 
ministration  of  large  doses  of  animal  charcoal.  Intravenous  saline  is 
useful  to  combat  shock,  and  the  addition  of  alkali  is  indicated  as  the 
alkalinity  of  the  blood  is  diminished.  It  is  suggested  that  an  emetic  of 
copper  sulphate  (two  or  three  grains)  should  be  given,  or  that  the  stomach 
be  washed  out  with  a  weak  solution  of  copper  sulphate,  3  grains  to  8  ounces 
of  water.  1  his  substance  not  only  acts  as  an  emetic,  but  also  converts 
some  of  the  phosphorus  into  copper  phosphide,  but  care  must  be  exercised 
lest  the  copper  sulphate  contributes  to  the  gastric  condition. 


\  B.M.J .,  1891,  2,  p.  1302. 
2  Lancet,  1893,  1,  p.  245. 


510  PHOSPHORUS  POISONING — P.-M.  APPEARANCES 


F°r  the  second  purpose  all  authorities  are  agreed  that  no  oil  nor  fat 
s  ion  (  e  giv en,  for  these  dissolve  the  phosphorus,  and  therefore  promote 
is  absorption.  Oxidised  oil  of  turpentine  and  sanitas  fluid  have  both  been 
recommended,  but  apparently  on  very  doubtful  grounds. 

further  treatment  must  be  purely  symptomatic  {vide  pp.  250  et  scq  ) 

ino  ^  :r°MtemiAPif  TheSe  Var>'  to  a  Serial  extent  accord- 

tdT  L  T  deat'h  takes  place  within,  say,  twenty-four  hours,  or  not 
till  after  the  lapse  of  four  or  five  days  or  more.  In  the  former  case  the 
stomach  and  intestines  show  marks  of  irritation,  inflammation,  and 
ulceration.  The  stomach  has  been  found  much  contracted,  and  its 
mucous  membrane  inflamed,  occasionally  softened  and  presenting  purple 
or  violet-coloured  spots.  Inflammation  of  the  stomach  and  bowel  may 
be  a  result  of  the  action  of  phosphorus.  A  man,  cet.  50,  took  a  quantity 
ot  phosphorus  paste  used  for  destroying  vermin.  He  was  seen  in  his  usual 
health  at  twelve  o’clock  at  noon,  and  was  found  dead  in  a  field  the  follow¬ 
ing  morning.  On  inspection,  it  was  observed  that  there  was  a  great 
muscular  rigidity.  1  he  heart  was  flaccid  and  nearly  empty.  The  mucous 
membrane  of  the  stomach,  gullet,  and  small  intestines  was  very  red,  and 
there  were  patches  in  which  the  membrane  was  destroyed.  On  opening 
the  stomach  a  white  vapour  escaped,  accompanied  by  a  strong  smell  of 
phosphorus.  This  organ  contained  a  tablespoonful  of  a  viscid  greenish 
matter,  from  which  particles  of  phosphorus,  with  some  Prussian  blue 
(used  as  a  colouring  for  the  poison),  subsided  on  standing.1 

Schuchardt  describes  among  the  appearances,  fluidity  of  the  blood, 
which  is  of  a  dark  colour,  and  does  not  become  red  on  exposure  to  the 
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In  the  cases  with  a  longer  duration  the  most  remarkable  appearance 
commonly  met  with  is  a  fatty  change  in  the  liver,  kidneys  and  other  soft 
organs.  Ecchymoses  are  often  found  beneath  the  skin  and  on  the  sur¬ 
face  of  various  organs. 

In  the  case  of  one  female,  who  died  after  the  lapse  of  a  week,  there  was 
no  inflammation,  ulceration,  nor  softening  of  the  mouth,  gullet,  stomach, 
or  small  intestines.  There  was  a  red  patch  in  the  caecum,  and  another 
in  the  colon.  The  contents  of  the  stomach  and  intestines  had  a  coffee- 
ground  colour,  like  the  liquid  found  in  hsematemesis  (vomiting  of  blood). 
There  were  bloody  effusions  in  the  chest  and  abdomen.  The  viscera,  and 
even  the  flesh  of  animals  recently  poisoned  by  phosphorus,  have  the  odour 
of  garlic,  and  appear  luminous  in  the  dark.  In  one  case,  that  of  a  girl, 
(jet.  13,  who  died  on  the  sixth  day  after  taking  phosphorus  paste  beaten 
up  with  egg,  there  were  numerous  ecchymosed  patches  in  the  cellular 
tissues  of  the  skin  of  the  abdomen  over  the  rectus  muscle  ;  these  were 
also  seen  on  the  chest  and  on  the  diaphragm.  The  stomach  contained  a 
dark -coloured  thick  fluid  like  altered  blood  ;  the  coats  were  not  inflamed  ; 
the  surface  of  the  inner  coat  was  covered  with  a  brownish-coloured  mucus 
which  had  no  odour  of  phosphorus.  At  the  greater  curvature  the  surface 
was  dotted  over  with  the  numerous  small  dark  particles,  consisting  of 
coagula  of  altered  blood  adhering  to  the  membrane,  but  easily  removed 
from  it  The  contents  of  the  stomach  owed  their  colour  to  these  little 
masses  of  blood  being  diffused  through  them.  The  duodenum  con¬ 
tained  a  similar  liquid.  The  intestines  presented  no  abnormal  appearance. 


1  Ibkl.,  1857,  1,  p.  600. 

2  Von  Hoffmann,  Atlas,  platos  47  and  48. 
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The  liver  was  in  an  advanced  state  of  fatty  <l<*enerat.on  In  a  case 
Jecorded  by  Habershon,  in  which  a  woman  died  on  tire  fifth  day,  the 
symptoms  and  appearances  were  similar  to  those  above  described  The 
nhosnhorus  was  taken  in  the  form  of  paste  and,  as  was  supposed,  in  < 
(lose  of  from  three  to  four  grains.  There  was  much  ccchyniosismpar  1  s 
in  and  about  the  cellular  tissue  of  the  abdomen  and  chest.  Lliere  was 
fatty  degeneration  of  the  liver  and  kidneys.  The  stomach  contained  a 
large  quantity  of  fluid,  like  soot  and  water,  and  was  covered  with  a 
tenacious  bloody  mucus.  There  was  some  congestion  of  the  mucous 
membrane,  and  there  was  much  redness  with  ecchymosis  in  the  small 

intestines. 


Sir  Thomas  Stevenson  has  seen  decided  enlargement  of  the  liver 
produced  within  forty-eight  hours  of  the  time  at  which  the  poison  was 
administered.  The  liver  is  usually  enlarged,  doughy,  anaemic,  and  of  a 
uniform  yellow  or  yellowish-white  colour.  The  acini  aic  distinct.  Thc 
hepatic  cells  are  loaded  with  fat.  The  heart  and  muscles  generally  may 
be  soft,  yellow,  and  of  defective  tenacity.  In  place  of  the  transverse 
striae,  innumerable  fat  globules  are  seen  by  the  microscope.  The  glan¬ 
dular  epithelial  cells  of  the  gastric  follicles  are  filled  with  fat  globules. 
The  cortex  of  the  kidneys  is  likewise  filled  with  fat  globules.  For  further 
information  on  this  subject,  see  “  Die  Vergiftungen  ”  by  D.  R.  v.  Jaksch, 
Leipzig,  1910. 

In  a  case  that  died  so  short  a  time  as  fifty-nine  hours  after  swallowing 
the  poison  the  heart  was  found  to  have  undergone  fatty  degeneration, 
and  it  and  the  aorta  exhibited  ecchymosed  patches.  The  stomach  was 
considerably  injected,  and  its  surface  was  thickly  coated  with  tenacious 
mucus.  The  small  intestine  was  much  injected  at  its  commencement, 
and  to  a  less  degree  lower  down.  The  liver  weighed  twenty-six  ounces, 
was  yellow,  anaemic,  and  showed  extreme  fatty  degeneration,  except  in 
isolated  patches.  In  this  case  the  dose  of  phosphorus  could  not  be  ascer¬ 
tained.1 


Analysis.  Yellow  phosphorus,  the  poisonous  form,  is  a  waxy  solid 
with  a  peculiar  odour  and  taste  reminiscent  of  garlic  or  celery.  When 
exposed  to  air  and  light  it  evolves  a  white  vapour,  owing  to  its  slow  oxi¬ 
dation.  In  the  dark  it  shines  with  a  faint  bluish  light  (phosphorescence). 
It  melts  at  45°  C.,  and  at  about  that  temperature  in  air,  it  ignites,  burning 
with  a  yellow  flame  and  producing  dense  white  fumes  of  the  oxides.  It 
is  insoluble  in  water,  but  may  be  oxidised  by  oxygen  dissolved  in  water. 
Hence  water  in  which  it  has  been  kept  contains  various  acids  of  phos¬ 
phorus— hypophosphorous,  phosphorous  and  phosphoric.  It  is  readily 
soluble  in  carbon  disulphide,  and  less  easily  so  in  alcohol,  ether  chloro¬ 
form,  and  various  oils. 


Red  phosphorus  is  a  dark  red  amorphous  substance,  which  oxidises  and 
ignites  much  less  readily  than  the  yellow  allotrope.  It  does  not  exhibit 
the  phenomenon  of  phosphorescence,  and  it  is  insoluble  in  carbon  disul- 
plHde.  Flic  commercial  preparation  may  contain  small  amounts  (up  to 
0*6  per  cent.)  of  the  yellow  form.  v  J 

pho^o“g  teStS  are  deSigned  t0  detect  the  Poisonous  yellow  form  of 


1  Guy's  Hosp.  Rop.,  1877,  22,  p.  449. 
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POISONING  BY  PHOSPHORUS 


Scherer  s  Test  (silver  nitrate)  is  a  useful  preliminary  test,  but  is  most 
reliable  when  it  gives  a  negative  result—  i.e.,  a  negative  result  indicates  the 
absence  of  phosphorus,  but  a  positive  result  merely  indicates  the  presence 
of  phosphorus  or  one  of  a  variety  of  interfering  substances.  The  test 
depends  upon  the  fact  that  phosphorus  vapour  blackens  a  piece  of  filter 
paper  wetted  with  silver  nitrate  solution.  The  most  probable  of  the  other 
\  olatile  substances  capable  of  doing  this  is  hydrogen  sulphide,  and  the 
test  may  therefore  be  carried  out  as  follows.  The  suspected  material  is 
mixed  with  lead  acetate  solution  (to  fix  the  hydrogen  sulphide)  and  made 
slightly  acid  with  sulphuric  acid.  The  mouth  of  the  containing  vessel  is 
then  closed  by  a  cap  of  filter  paper  soaked  in  silver  nitrate,  and  the  vessel 
is  gently  heated.  Amounts  of  phosphorus  too  small  to  be  detected  in  this 
way  may  be  found  by  more  delicate  tests,  and  in  any  case,  a  positive 
result  requires  confirmation. 


Mitscherlich  s  test  depends  upon  the  fact  that  phosphorus  vapour,  as  it 
condenses  to  the  liquid  form,  is  strongly  luminous.  The  suspected 
material  acidified  with  sulphuric  acid  is  placed  in  a  distilling  flask  con¬ 
nected  to  a  water-cooled  vertical  condenser,  the  other  end  of  which  dips 
under  water  in  a  receiving  flask.  The  whole  apparatus  must  be  in  a 
perfectly  dark  room,  and  any  gas  or  spirit  burner  used  to  heat  the  distil¬ 
ling  flask  must  be  carefully  shielded  (an  efficient  electric  hot-plate  is  the 
best  method  of  heating).  The  distillation  is  started  and,  in  the  presence 
of  phosphorus,  a  ring  of  light  appears,  rising  and  falling  in  the  con¬ 
denser  tube,  at  the  point  where  the  vapours  are  condensed.  For  quanti¬ 
tative  work,  about  a  third  of  the  fluid  may  be  distilled  over,  the  collected 
phosphorus  (part  of  which  may  be  oxidised)  converted  to  phosphoric  acid 
bv  means  of  nitric  acid,  and  then  estimated  by  precipitation  as  magnesium 
ammonium  phosphate  or  phosphomolybclic  acid.  Care  must  be  taken, 
in  this  case,  that  no  material  from  the  distillation  flask  has  been  carried 
over  mechanically. 

The  test  can  be  carried  out  in  the  presence  of  most  organic  matter. 
Alcohol,  ether,  chloroform,  and  phenol  prevent  the  appearance  of  the 
luminosity  until  they  themselves  have  been  distilled  off ;  turpentine 
completely  inhibits  it,  as  do  certain  inorganic  substances,  such  as  calomel, 
corrosive  sublimate,  chlorine,  sulphur  dioxide  and  iodine.  Ammonia  also 
inhibits  it  (hence  one  reason  for  acidifying  the  fluid),  as  does  hydrogen 
sulphide  (which  if  present,  may  be  fixed  by  addition  of  lead  acetate). 

Mukerji’s  test,  also  depending  upon  the  production  of  phosphorescence 
(luminosity),  has  the  advantages  that  no  source  of  heat  is  required,  and 
that  it  is  not  prevented  by  many  of  the  substances  which  interfere  with 
Mitscherlich’s  test  (including  hydrogen  sulphide).  It  is,  however, 
inhibited  by  turpentine  or  ether. 

The  apparatus  consists  of  a  three-necked  Woulfe’s  bottle  of  about  a 
litre  capacity.  One  side  neck  is  fitted  with  a  long  safety  tube  (passing 
through  a  tight-fitting  stopper)  reaching  nearly  to  the  bottom  of  the  bottle  , 
the  other  carries  a  short  glass  delivery  tube  drawn  out  to  a  jet  ;  and  t  e 
middle  neck  has  a  loosely  fitting  stopper  through  which  passes  a  glass  tube 
about  1  foot  long  and  \  inch  diameter,  reaching  just  to  the  inside  o 
bottle,  and  closed  at  the  upper  end  by  a  cork.  Hydrogen  is  evolved L  m 
the  bottle  from  zinc  and  dilute  sulphuric  acid.  When  the  reaction  cs 
^ed  the  apparatus  (which  is  placed  in  a  dark  room)  and  ,t  has  been 
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noted  that  the  gas  issuing  from  the  jet  is  not  phosphorescent  the  sus¬ 
pected  material  is  added.  In  the  presence  of  phosphorus  a  sheaf  of  phos¬ 
phorescence  appears  at  the  jet.  If  the  middle  tube  be  now  uncorked,  the 
light  sinks  down  the  delivery  tube  and  appears  at  the  top  of  the  wide 
middle  tube. 

Separation  from  Organic  Matter.  When  phosphorus  is  present  in 
large  amounts—  e.g.,  in  samples  of  rat  poison,  or  occasionally  in  vomitus 
or  stomach  contents— it  may  be  separated  by  extraction  with  carbon 
disulphide.  A  few  drops  of  the  solution  may  be  poured  on  filter  paper  and 
allowed  to  evaporate  spontaneously — when  evaporation  is  completed  the 
paper  ignites. 

Duration  in  the  Tissues.  Phosphorus  is  slowly  oxidised,  and  it  must 
be  remembered  that,  since  phosphates  are  normal  constituents  of  all 
tissues  and  most  secretions,  only  the  detection  of  elementary  phosphorus 
is  of  toxicological  value. 

In  one  case  of  a  girl  who  died  on  the  sixth  da}',  no  phosphorus  was 
detected  in  stomach  or  liver,  nor  did  Sir  Thomas  Stevenson  detect  any  in 
the  stomach  or  stomach  contents  of  Habershon’s  case,  in  which  death  took 
place  on  the  fifth  day.  Herapath  failed  to  detect  phosphorus  in  a  body 
on  the  twenty-third  day  after  death.  In  poisoned  animals,  however,  it 
has  been  found  as  late  as  ninety-seven  days  after  death.  Much  must 
depend  on  the  time  which  elapses  between  ingestion  of  the  poison  and 
death.  It  may  occasionally  happen  that  although  phosphorus  cannot  be 
detected,  colouring  matter  present  in  the  poison  may  remain  and  afford  a 
useful  clue. 


Cases.  A  female,  cet.  20,  took  several  doses  of  phosphorus  paste  ;  the  first  on 
the  evening  of  January  11th,  1877.  The  dose  was  repeated  twice  on  the  12th. 
1  he  whole  quantity  of  paste  taken  was  of  the  size  of  a  large  cob-nut,  containing 
about  two  grams  of  phosphorus.  On  the  morning  of  the  13th  she  retched,  and  at 
midday  her  appetite  failed  at  dinner  ;  and  in  the  evening  she  vomited.  At  10  n  m 
on  the  14th  she  was  first  seen  by  Tyson,  about  seventy-two  hours  after  the  first 
and  forty-eight  hours  after  the  last  dose  was  taken.  She  had  then  an  excited 
aspect,  and  her  breath  had  a  phosphoric  odour.  There  was  tenderness  over  the 

ofgthe  ■  0n  the  ,15th  there  was  slight  yellowness  of  the  conjuctiv® 

■  \  pain  °Yer  the  stomach,  and  nausea,  but  no  vomiting  The 

ur  ne  was  high-coloured  and  turbid.  On  the  16th  there  was  decided  ? 

th.rst  and  prostration.  There  was  still  a  slight  SSffhff 

of  eht"  the6  T  m^ti  no,obvio“  enlargement 

little  darloeoloured  urine  r  as  nassS  Tnd  W“  e?lar«ed  1  °nly  a  very 

tenderness.  In  t.»  e^Te^siig“l  ^"TrZthiS^^ 
sank,  and  died  on  the  18th,  nearly  a  wik 

of  the  poison.  On  post-mortem  examination  the  liver  was  found  to  1  T,1jrst  dose 
size;  but  it  had  undergone  extensive  fatty  degeneration  as  had  fhVf  tbe  usual 

bl^^  -  — h,  which  was  almost  filled^ith  a 

warm  water.  Th^woma, !  was  teen'  fov ,T<  1  • wafat '  phoSPhorus  paste  in 

Subsequently  she  sickened,  became  jaundiced  and  dfexlT6111/  'r  her  USUal  heaIth- 
swallowed  The  child  exhibited  no  symptoms  till  7  n  Tu  th®  poison  was 

poison.  She  then  vomited  some  slimv  l  i  ?  ,  ,OU  the  day  after  taking  the 

odour.  In  a  few  hours  she  was  L a  Zte  otT  ’  “f?  her  breath  had  a  garficky 

ShTdf’lfiT  thirSty’  restless>  and  vomited  constantfv  ^  T1 NCXt  day  She  became 
bhe  died  fifty-nme  hours  after  the  adminisLtion  0f^e  pofson.  ™  jaUndice’ 

1  Guy’s  Hosp.  Rop.,  1877,  p.  452. 
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POISONING  BY  PHOSPHORUS-CASES 

In  1899  Caroline  Davis,  cet.  63,  an  inebriate,  left  drunk  8.30  a.m.,  and  found 
at  8.30  p.m.  (having  probably  taken  red  heads  of  matches)  groaning,  with  abdominal 
paim  thirsty,  and  lying  on  floor.  No  vomit  seen.  Admitted  into  Guy’s  at 
11.45  p.m.  She  was  then  collapsed,  cold,  especially  in  limbs.  No  pulse  could  be 
felt.  Noisy  breathing.  Pupils  medium.  Slightly  cyanosed.  Sweating.  Remained 
unconscious,  but  reacted  to  stimulants,  lireath  smelt  of  phosphorus.  Reflexes 
piesent.  treated  by  stomach-pump,  KMn04,  stimulants,  artificial  respiration, 
and  turpentine.  Died  at  1.15  a.m.,  four  and  three-quarter  hours  after  she  was 
found.  Post-mortem :  Slight  congestion  of  gastric  mucous  membrane,  and  of  upper 
part  of  small  intestine.  No  match  heads  found.  River  fifty-two  ounces,  pale. 
Lungs  very  congested  and  ocdematous  (an  old  bronchitic).  Epiglottis  and  trachea 
injected.  No  excoriation  of  tongue.  Other  viscera  normal,  except  old  thickening 
of  meninges. 

The  following  case,  reported  by  Dr.  Newry,  Lancet,  1900,  2,  p.  875, 
has  features  of  considerable  interest  : — 


On  August  11th  I  was  called  to  see  a  man  who  wras  suffering  from  vomiting 
and  intense  burning  pain  in  the  stomach  and  bowels.  His  history  was  that  on  the 
7th,  when  “  in  drink,”  he  had  swallowed  three  pennyworth  of  rat-killer.  Immediately 
after  swallowing  it  he  complained  of  violent  pain  in  the  stomach  and  sickness.  He 
was  given  salt  and  hot  water,  after  which  he  was  very  sick  and  vomited  freely  and 
expressed  himself  relieved.  On  the  next  day  he  was  a  little  better,  although  he 
felt  far  from  well  ;  he,  however,  dressed  himself  and  walked  about.  On  the  11th 
he  was  taken  much  worse  and  I  was  sent  for.  When  I  saw  him  his  temperature  was 
normal,  he  was  quite  conscious  and  coherent,  and  his  pulse  was  90.  He  complained 
of  thirst,  constant  vomiting,  and  great  pain  in  the  stomach  and  abdomen.  An 
examination  of  the  vomit  proved  it  to  consist  wholly  of  altered  blood  of  a  very  dark 
colour.  His  stools  also  were  dark  and  pitchy  in  character.  He  was  given  the  usual 
remedies,  but  they  were  of  no  avail,  and  he  quietly  sank  and  died  on  the  following 
Tuesday,  the  14th,  having  lived  exactly  a  week  after  swallowing  the  poison.  The 
vomiting  of  dark-coloured  blood  continued  up  to  the  time  of  his  death. 


A  post-mortem  examination  was  made  twenty-four  hours  after  death.  The 
weather  was  very  warm,  but  there  were  no  signs  of  putrefaction.  \  ery  slight 
rigor  mortis,  if  any,  was  perceptible.  The  body  presented  a  most  curious  and  in¬ 
teresting  appearance.  The  whole  of  the  neck  in  its  entire  circumference,  back, 
and  sides  bore  the  appearance  of  having  been  stained  in  a  deep  solution  of  Prussian 
blue,  the  colour  being  most  intense  and  brilliant  ;  it  was  not  mottled  but  uniformly 
stained.  The  arms  and  legs  showed  an  icteric  tinge  ;  their  superficial  veins  looked 
as  though  thev  had  been  injected  with  a  solution  of  Prussian  blue  and  were  most 
beautifully  mapped  out.  On  opening  the  body  the  chief  points  noticed  were  as 
follows  :  The  stomach  contained  half  a  pint  of  liquid  blood  ;  it  was  deeply  coloured 
blue  -  it  showed  softenings  and  ulcerations  in  patches,  and  it  was  thickened  in 
other  parts.  The  whole  of  the  intestines  showed  signs  of  an  irritant  poison  ;  they 
were  deeply  pigmented  with  the  colour  and  the  contents  were  dark  and  pitchy. 
The  transverse  colon  was  intensely  inflamed  and  the  fat  of  the  great  omentum  showed 
bright  extravasations  of  blood  and  was  most  striking  in  appearance  rhe  heart, 
liver  and  kidneys  showed  signs  of  commencing  fatty  degeneration.  he  lung,  a 
the  liver  were  deeply  coloured  blue.  The  brain  was  rather  amemic,  soft,  and  almost 

diffluent  in  parts. 


The  following  case  in  which  a  female  was  tried  on  a  charge  of  murder 
l  acquitted  at  the  County  Louth  Assizes  on  July  3rd,  1890,  is  of  some 


and  acquitted 
interest. 


TTeath ’’  About  and  cold,; 

fnmimSlTe  «%,  5* 

vStn'SS  oniy  a  veryTmlll  quantity  of  semi-liquid  stuff,  chiefly  mucus. 
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;tapto™s/X“lve“i  m^ThSeforchave  contained  from  only  0-6  milli- 
gramme  to  2’75  milligrammes  of  phosphorus. 

A  case  of  presumed  phosphorus  poisoning  from  an  explosive  bullet 
containing  phosphorus  is  reported.1 

An  airman  was  shot  whilst  navigating  a  plane  over  enemy  territory,  the  bullet 
entering  the  left  thigh  and  passing  into  the  abdomen.  The  wound  emitted  a  visible 
vapour  with  the  characteristic  smell  of  phosphorus. 

The  missile  fragments  were  removed  by  operation  but  most  of  the  phosphorus 

estimated  at  3f  grains  was  not  recovered. 

For  two  days  the  patient  made  good  progress  then  became  semi -comatose.  1  he 
skin  became  yellow,  anuria  developed  and  death  occurred  on  the  sixth  day  after 
the  injury.  The  autopsy  showed  fatty  degeneration  and  necrosis  of  the  liver  and 
fatty  degeneration  of  the  kidney. 
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Chronic  Phosphorus  Poisoning 

Chronic  phosphorus  poisoning  was  at  one  time  a  serious  industrial 
hazard,  but  the  danger  has  greatly  diminished  since  the  use  of  yellow 
phosphorus  in  match  making  was  discontinued  in  1906,  by  the  Berne 
Convention.  Cases  may  occur  in  workmen  who  are  exposed  to  the  fumes 
of  phosphorus  as  for  example  in  the  manufacture  of  fireworks  and  certain 
types  of  ammunition  and  other  processes  in  which  yellow  phosphorus  is 
used.  Cases  have  been  reported  from  the  inhalation  of  phosphorated 
hydrogen  (PH3)  in  the  production  of  acetylene  gas  from  carbide,  and  from 
the  escape  of  this  gas  from  ferro-silicon. 


The  toxic  action  isjhie  to  exposure  to  phosphorus  fumes  which  appear 
to  act  on  the  periosteum  and  subjacent  bone  causing  thickening  of  both 
If  there  should  be  damage  to  the  soft  tissues  enabling  the  entrance  of 
suppurative  bacteria,  softening  and  necrosis  of  the  bone  takes  place. 
I  he  poison  appears  also  to  have  a  solvent  action  on  the  teeth  which  leads 
°  ca“d  H,ls  irJ. turn  allows  access  to  the  periosteum.  It  can  thus  be 
seen  that  the  time  factor  must  be  extremely  variable  since  the  thickening 
process  may  be  present  for  considerable  periods  before  necrosis  begins. 

w  The,  SymP!°mS  T  therefore  rarely  manifested  directly  the  victim 
begins  to  work  in  a  factory,  but  after  weeks,  months,  or  even  years  i 

may  be,  he  begms  to  complain  of  nauseous  eructations,  vomiting,  purging 

664  (1942). 


1  Bluxland,  A.  J.,  B.M.J.  2 

2  Lancet,  2  :  241,  1896. 
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straining,  pains  in  the  joints  and  wasting.  The  breath  and  excreta  may 
have  a  garlic-like  odour,  the  liver  may  become  enlarged  and  jaundice  and 
anaemia  may  develop  ;  bronchitis  and  broncho-pneumonia  are  occasional 
complications.  Pain  in  the  jaw,  swelling  and  tenderness  of  the  gums, 
and  formation  of  abscesses  discharging  foetid  pus  through  the  cheek,  roof 
of  mouth,  or  even  the  aural  cavity,  leaving  fistulous  openings  may  occur. 

1  01  the  pie\ ention  of  industrial  phosphorus  poisoning,  all  processes 
connected  with  the  manufacture  must  be  arranged  so  that  it  is  impossible 
tor  the  wotkmen  to  inhale  the  vapour.  Although  experimentally  it  has 
been  shown  that  the  inhalation  of  phosphorus  vapours  is  the  cause  of 
chronic  phosphorus  poisoning,  care  must  be  exercised  to  avoid  the  inges¬ 
tion  of  small  quantities  from  the  fingers,  etc.,  and  careful  and  regular 
examination  of  the  workmen  must  be  made  to  detect  the  presence  of 
carious  teeth  or  unhealthy  gums,  which  provide  the  main  portal  of 
entrance.  X-ray  examination  of  the  jaw  should  be  made  if  there  is  any 
complaint  of  pain  in  the  jaw,  toothache,  etc. 


Poisoning  by  Bromine 

Source  and  Method  of  Occurrence.  Free  uncombined  bromine  is 
practically  only  found  in  chemical  works  and  laboratories.  There  are 
very  few  cases  of  poisoning  by  it  on  record. 

Toxicity  and  Fatal  Dose.  There  can  be  no  doubt  that  bromine  is  an 
intense  irritant  to  the  stomach  or  in  vapour  to  the  lungs,  but  no  fatal  dose 
can  be  recorded.  Certainly  0-01  per  1,000  in  air  breathed  into  the  lungs 
is  intensely  irritating  and  injurious,  and  0-1  per  1,000  causes  actual 
ulceration  of  the  bronchial  mucous  membrane.  The  toxicity  of  ingested 
bromine  would  depend  upon  the  circumstances  in  which  it  was  taken, 
having  regard  to  the  contents  of  the  stomach. 

Symptoms.  So  far  as  known,  those  of  a  simple  but  severe  irritant 
(vide  also  pp.  232  and  338). 

Treatment.  Empty  the  stomach  and  treat  on  general  principles. 

Post-mortem  Appearances.  Inflammation  of  the  oesophagus,  the 
stomach  and  duodenum  with  some  discoloration  may  be  expected  and 
a  varying  degree  of  inflammation  of  the  trachea  and  bronchi  with  oedema 
and  haemorrhages.  Oedema  of  the  glottis  may  lead  to  sudden  death. 

Analysis.  Uncombined  bromine  may  be  distilled  off  by  heat  from 
organic  admixture;  if  combined  it  may  be  set  free  by  satin ating  the 
solution  with  bichromate  of  potassium  and  acidifying  with  H2S04  before 
distilling  or  by  acidifying  slightly  and  adding  chlorine  water.  The 
distilled  bromine  may  be  dissolved  in  chloroform,  when  it  gives  a  yellow 
or  brown  solution.  The  bromine  may  be  distinguished  by  its  odour  by 
turning  starch  paste  yellow;  by  liberating  iodine  (which  gives  a  blue 
colour  with  starch)  from  potassium  iodide  ;  and  by  giving  a  white  pre¬ 
cipitate  with  solution  of  phenol.  Bromides  give  a  yellowish  white  pre¬ 
cipitate  with  AgN03,  insoluble  in  nitric  acid. 


Poisoning  by  Chlorine 

Source  and  Method  of  Occurrence.  Free  chlorine  is  found  only  m 
laboratories,  bleaching-powder  factories  and  other  chemical  works  an 
consequently  poisoning  by  it  is  confined  to  such  places,  except  for 
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solitary  case  occurring  on  board  a  ship  carrying  casks  of 
It  was  the  first  poison  gas  used  in  warfare,  being  literated  froni  c.yhn  . 
over  a  6-kilometre  front  north  of  Ypres  on  April  22nd,  1  Jlo.  Ihe  Alliec 
casualties  in  this  attack  were  about  5,000. 1 

Symptoms.  Exposure  to  a  chlorine  concentration  of  1  in  1,000  is 
rapidly  fatal ;  of  1  in  10,000  intolerable  for  more  than  a  few  seconds  ;  ot 
1  in  20,000  very  dangerous  if  exposure  lasts  about  30  minutes  ,  of  1  m 
100,000  liable  to  cause  bronchitis  after  60  minutes  or  more. 

The  symptoms  in  men  exposed  to  toxic  concentrations  are  smarting 
and  running  at  the  eyes,  burning  in  the  throat,  violent  coughing  and  a 
feeling  of  suffocation  and  pain  in  the  chest.  Retching  and  vomiting 
with  violent  headaches  lead  to  great  prostration.  Dyspnoea  is  marked, 
and  pulmonary  oedema  is  rapidly  developed  increasing  the  distress  and 
leading  to  marked  cyanosis.  Sometimes  there  is  circulatory  failure  with 
weak,  thready  pulse  and  in  these  cases  the  prognosis  is  grave.  Occasion¬ 
ally  death  occurs  so  rapidly  that  there  is  no  time  for  lung  changes. 

Post-mortem  Appearances  in  Acute  Cases.  The  appearances  vary 
with  the  time  of  survival.  The  essential  lessons  are  inflammation  of  the  res¬ 
piratory  tract,  pulmonary  oedema,  rupture  of  alveolar  walls,  haemorrhages 
and  thrombosis  in  the  lung  tissues  and  increased  viscosity  of  the  blood. 

In  cases  in  which  death  is  delayed  oedema  is  less,  pleural  effusion  is 
greater  and  there  is  usually  secondary  infection  of  the  damaged  tissues, 
leading  to  broncho  pneumonia.  Occasionally  some  necrosis  of  the  oeso¬ 
phagus  and  stomach  may  be  seen,  and  local  irritation  of  the  conjunctiva 
is  to  be  expected. 

Treatment.  Consists  of  complete  rest  and  conservation  of  warmth, 
oxygen  inhalation  and  venesection.  The  latter  should  be  undertaken 
before  pulmonary  oedema  occurs.  Intravenous  injection  of  isotonic  salt 
solution  has  also  been  practised. 

For  references,  see  “  Poison  Gases  in  War,”  p.  519. 

Analysis.  Chlorine  can  be  recognised  by  its  smell  in  a  dilution  of 
about  1  per  million.  It  may  be  absorbed  by  bubbling  the  air  containing 
it  through  a  solution  of  sodium  hydroxide,  when  it  forms  a  mixture  of 
sodium  chloride  and  hypochlorite.  This  solution,  acidified  with  nitric 
acid,  gives  a  white  precipitate  with  silver  nitrate  solution  (and  other  tests 
or  HCl,  q.v.).  Acidified  with  hydrochloric  acid,  it  liberates  iodine  from 
a  solution  of  potassium  iodide,  and  the  free  iodine  dissolves  in  chloroform 
to  form  a  violet  solution. 

A  solution  of  chlorine  in  water  has  the  same  effect  on  potassium  iodide 

Chlorme  gives  a  yellow  colour  with  a  dilute  solution  of  o-tolidine  in 

.)  })t  i  cen  .  o  Cl.  Tins  test,  capable  of  detecting  1  mg.  of  chlorine  in  a 

litre  of  air  can  be  used  for  determining  the  concentration  of  the  gas  in 
contaminated  air.  h 


Poisoning  by  Iodine 

Source  and  Method  of  Occurrence.  Iodine  is  prepared  in  large  ouanti- 
ies  foi  medicinal  and  other  purposes.  It  is  rarely  used  as  a  poison  In 

\  odder,  “  Chemical  Warfare,”  1925. 
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and  prevented  any  ill  effects  from  following.  Cases  usually  occur  from 
overdoses  and  idiosyncrasy  {vide  “  Potassium  Iodide,”  p.  337).  When  in 
strong  solution,  it  acts  as  a  corrosive  ;  in  this  state  it  has  been  maliciously 
employed  for  throwing  on  the  person. 

Toxicity  and  Fatal  Dose.  A  woman  swallowed  by  mistake  one  drachm 
of  iodine  dissolved  in  an  ounce  of  alcohol.  When  seen  soon  afterwards 
she  complained  of  a  violent  pain  in  the  throat  or  stomach  followed  by 
retching  and  slight  vomiting  ;  the  pulse  was  rapid  and  full,  the  eyes 
prominent  and  suffused.  Vomiting,  promoted  by  diluents,  brought  no 
relief  to  the  symptoms.  She  became  much  depressed,  and  died  on  the 
following  day.  There  was  no  examination  of  the  body.1  A  case  has  been 
reported  of  recovery  after  ingesting  6  ounces  of  tincture  of  iodine.  There 
was  violent  abdominal  pain  and  the  lips  and  tongue  were  severely  inflamed 
and  swollen,  but  the  patient  was  relieved  after  the  stomach  was  washed 
out,  and  made  a  complete  recovery  after  a  few  days. 

Symptoms.  From  experiments  on  animals,  as  well  as  from  observa¬ 
tion  of  its  effects  on  man,  iodine  would  seem  to  have  a  strong  local  action 
as  an  irritant  on  the  stomach  and  bowels.  In  large  doses,  it  occasions  a 
burning  heat  in  the  throat,  severe  pain  in  the  abdomen,  with  vomiting 
and  purging  ;  the  vomited  matters  have  the  peculiar  odour  of  iodine 
and  are  of  a  yellow  colour,  except  when  any  farinaceous  food  has  been 
taken,  in  which  case  they  are  blue  or  even  black.  The  fiscal  matters  may 
also  contain  free  iodine  if  the  poison  has  been  taken  in  the  solid  state. 
Besides  these  symptoms  there  is  a  great  thirst,  with  anxiety,  headache, 
giddiness,  trembling,  and  convulsive  movements  of  the  limbs  and  fainting  ; 
these  last  symptoms  indicating  that  the  poison  has  become  absorbed. 
When  taken  for  some  time  in  small  doses,  it  gives  rise  to  salivation, 
vomiting,  purging,  pain  in  the  stomach,  and  cramps  ;  the  pulse  becomes 
small  and  frequent  ;  there  is  a  general  wasting  of  the  body  .  Iodine  pro¬ 
duces  these  secondary  effects  (iodism),  whether  it  is  taken  internally  or 
applied  externally.  For  further  remarks,  vide  “  Potassium  Iodide  Poison¬ 
ing  ”  to  the  iodine  of  which  compound  the  symptoms  are  mainly  due. 
The  rash,  coryza,  etc.,  there  mentioned,  are  sometimes  seen  when  excessive 
doses  of  the  tincture  of  iodine  have  been  given. 

Treatment.  Emetics  and  the  stomach  tube  may  be  used,  together 
with  general  measures  to  relieve  pain,  etc.,  when  acute  symptoms  are 
present.  In  other  cases,  stopping  the  administration  of  the  drug  is  all 

that  can  be  done. 

Post-mortem  Appearances.  As  this  is  an  irritant  as  well  as  a  corrosive 
noison  the  lining  membrane  of  the  mouth,  gullet,  stomach,  and  intestines 
Inay  be  found  inflamed  and  excoriated  th<!  mucous 

membrane  near  the  pylorus  was  coi 

two  or  three  inches.  #  i  i  i 

Analysis.  The  odour  is  characteristic,  but  it  may  be  conceale  ) 
..  i-  ^  Urn  lino  substances  When  heated,  it  distils  as  a  purple  vapou  , 
wSe  t:r"cerSystals  on  cooling.  The  addition  of  a  cold 


In  one  instance  the  mucous 
Toded  and  detached  over  a  space  of 


"YT  Starch  produces  a  blue  colour,  but  many  substances  prevent 
-'Action1  it  is  very  soluble  in  disulphide  of  carbon,  forming  a  rich 
tins  reactio  •  chloroform,  producing  a  violet  solution,  or  in  potas- 

'  h mi  iodide* soluti on, Arming  a  ’yellow  or  grown  solution.  Chloroform  or 


1  Prov.  Jour.,  June  30th,  1847,  p.  350. 
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carbon  disulphide  are  suitable  for  extracting  aqueous^n, 

*  csite,  “= 

by  an  alkali.  A  solution  of  iodine  in  potassium  iodide  is  decolorise  (  n 
sodium  thiosulphate. 

Poison  Gases  in  War 

The  development  of  these  gases  for  use  in  war  may  possibly  cause  an 
occasional  “  incident  ”  in  civil  life.  It  is  therefore  appropriate  that  some 
mention  of  the  subject  should  be  made  here  ;  but  obviously  special  text 

books  on  the  subject  must  be  used  for  reference. 

Such  gases  may  be  classified  as  follows  :  but  it  is  obvious  that  mail) 
different  kinds  of  gas  are  probably  available  although  they  have  so  tar 
not  been  used. 


The  principal  types  of  gas  are  as  follows  : — 

I.  Acute  lung  irritants  :  chlorine,  ( '12 ;  phosgene,  CO(  12  5  chloropiciin, 
CC13N02,  etc. 

II.  Lachrymators  :  ethyl-iodoacetate  ;  bromacetone  ;  acrolein,  etc. 

III.  Paralysants  :  hydrocyanic  acid  ;  sulphuretted  hydrogen. 

IV.  Sensory  irritants  of  eyes,  nose  and  chest  (sternutators)  :  ethyl- 
dibromarsine  ;  diphenyl-chlorarsine,  etc. 

V.  Vesicants  :  dichlordiethyl  sulphide,  “  mustard  gas  ”  ;  B.  chlorvinyl 
dichlorarsine,  “  Lewisite.” 

No  good  purpose  can  be  served  by  dealing  with  these  substances  in 
detail,  and  the  reader  is  referred  to  special  works  on  the  subject,  such  as 


“  The  Official  History  of  the  War,”  vol.  2,  London,  1923. 

Reports  of  the  Chemical  Warfare  Medical  Committee  (various). 

Chemical  Warfare.  W.O.  Publications. 

A.R.P.  Handbooks,  H.M.  Stationery  Office. 

Winternitz,  “  The  Pathology  of  War  Gas  Poisoning,”  1920. 

Vedder,  “  The  Medical  Aspects  of  Chemical  Warfare,”  1925. 

(This  work  contains  a  full  bibliography.) 

Chemicals  in  War.  Prentiss,  A.  M.  (1937). 

Black  and  Glenny,  ”  Observations  on  685  Cases  of  Poisoning  by  Xoxious  Gases 
used  by  the  Enemy.”  J .  Roy.  Army  Med.  Corps.,  1915,  24,  509. 


Poisoning  by  the  Chlorinated  Hydrocarbons  and  Similar  Compounds 

Many  such  substances,  as  industrial  solvents,  cleansing  agents, 
refrigerants,  etc.,  have  come  into  use  within  recent  years.  Poisonous 
effects  are  most  commonly  observed  in  connection  with  particular  employ¬ 
ments  ,  but  fiom  time  to  time  accidental  cases  in  other  circumstances 
have  occurred.  A  number  of  suicides  from  the  deliberate  ingestion  of 
these  substances  have  been  recorded. 


Poisoning  by  Tetrachlorethane 

CHC12 

Tetrachlorethane  |  is  a  colourless  liquid  boiling  at  147°  C.  and 


having  a  vapour  density  of  1  -91  as  compared  with  air.  Lehmann1  showed 
this  to  be  the  most  toxic  of  all  the  chlorine  derivatives  of  the  hydro- 
cai  bons.  Air  containing  more  than  0  002  per  1 ,000  produces  toxic  effects. 

1  Arch.f.  Hyg.,  1911,  74. 


520 


POISONING  BY  TRICHLORETH YLEN E 


It  is  known  under 


various  proprietary  names  such  as  cellon,  alanol, 


novania,  vves^lon’  e^c->  an^  was  at  one  time  extensively  used  in  the 
preparation  of  the  so-called  “  dope  ”  varnish,  which  was  applied  to  the 
wings  of  aeroplanes  so  as  to  form  a  completely  air-tight  and  watertight 
coa  mg  .  peculiar  form  of  toxic  jaundice  was  observed  among  those 
using  the  varnish,  and  Willcox1  established  the  fact  that  the  poisoning 
was  due  to  the  tetrachlorethane  constituent. 

It  is  used  in  making  cinematograph  films,  in  artificial  silk  manufacture, 
in  making  artificial  pearls,  in  dry  cleaning,  in  fire  extinguishers,  etc. 

The  affected  workers  complain  of  malaise,  drowsiness,  profuse  perspira¬ 
tion,  \  ei  tigo,  insomnia,  headache,  and  constipation.2  After  days,  or  it  mav 
be  weeks,  jaundice  sets  in  with  vomiting,  mental  confusion  and  even 
delirium.  The  liver,  which  is  at  first  enlarged,  may  sustain  a  marked 
diminution  in  weight  and  size.  In  fatal  cases  the  liver  has  been  found 
shrunken,  hard  and  firm  and  of  an  intense  yellow  colour.  Microscopically 
necrosis  and  fatty  degeneration  of  hepatic  and  renal  cells  are  marked 
features.  Willcox  has  emphasised  the  following  clinical  features,  which 
may  aid  the  diagnosis  :  (1)  the  insidious  onset  of  the  symptoms  ;  (2)  the 
comparatively  long  duration  of  the  acute  stage  when  marked  jaundice 
has  supervened,  thus  distinguishing  the  cases  from  acute  yellow  atrophy 
of  the  liver  ;  (3)  the  absence  of  marked  pyrexia,  thus  distinguishing  the 
cases  from  infective  jaundice  ;  (4)  the  absence  of  anaemia,  thus  distin¬ 
guishing  the  cases  from  blood  poisons  ;  and  (5)  the  depth  of  the  jaundice. 

There  would  appear  to  be  great  variations  in  the  susceptibility  of 
different  varnish  workers,  and  much  of  the  poisoning  depends  on  the 
duration  of  the  exposure  and  the  concentration  of  the  poison  in  the 
“  dope.” 

Schwander3  has  reported  complete  narcosis  following  absorption  of 
tetrachlorethane  through  the  skin.  Forbes4  describes  three  cases  of 
poisoning  after  its  ingestion  the  victims  become  unconscious  and  died 
within  12  hours  from  central  respiratory  paralysis.  Hunter5  recognises 
two  groups  of  cases  of  chronic  poisoning  ;  in  one  the  predominent  symp¬ 
toms  are  at  first  gastro -intestinal  with  later  signs  of  liver  damage  ;  in 
the  other  there  is  toxic  polyneuritis. 

Poisoning  by  Trichlorethylene 

Trichlorethylene ,  alone  or  mixed  with  other  organic  liquids  is  widely 
used  industrially  as  a  solvent  of  fats,  rubber,  etc.  It  is  used  also  as  an 
insecticide.  In  high  concentration  it  has  a  marked  narcotic  effect  and 
for  some  years  it  has  been  employed  as  an  inhalation  anaesthetic  less 

potent  but  also  less  toxic  than  chloroform. 

By  1931  it  was  reported  as  having  caused  284  cases  of  poisoning  in 
Germany,  with  26  deaths.6  Loss  of  consciousness  occurred  in  117  of 
these  cases.  Stiiber  considered  that  the  liver  was  unaffected,  but  others 
have  reported  jaundice,  probably  due  to  trichlorethylene.7  Dermatitis  is 
sometimes  produced  by  the  degreasing  effect  of  the  solvent  on  the  skin. 
Nerve  lesions  are  also  described. 

1  Willcox,  W.  H.,  Lancet,  1  :  544  (1915).  0„_. 

2  Elkina,  Hobby,  Fuller,  Jour.  Ind.  Hyg.  Toxicol.,  19  :  4/4  (1J3/). 

•i  Arch.  Gewerbepath.  v.  Gewerbchyg.,  1936,  1,  109. 

<  1943,  /,  343. 

5  Industrial  Toxicology,  Oxford,  1944. 

6  Stiiber,  Arch.  Gewerbepath.  v.  Gewerbehyg.,  1931,  2,  3J». 

7  Willcox,  Proc.  Roy.  Soc.  Med.,  1933-4,  27,  455. 
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Continued  exposure  to  low  concentrations 
of  a  pleasant  type  such  as  leads  to  a  craving  for  repetition. 

For  analysis  see  section  on  chloroform. 


Poisoning  by  Methyl  Chloride 

Methyl  chloride,  a  colourless  gas  (at  room  temperatures)  with  a  faint 
ethereal  odour,  is  used  in  the  dye  industry,  in  the  manufacture  of  chloro- 

fOT  Poisoning  ts'usuSy  accidental .  In  mild  cases  there  is  dizziness  anil 
headache  followed  by  anorexia,  nausea  and  vomiting.  More  severe 
poisoning  may  incapacitate  the  victim  for  several  weeks  ;  ocular  symp¬ 
toms  are  common  (misty  vision,  diplopia,  difficulty  in  accommodation)  , 
there  is  marked  weakness  and  depression.  In  severe  poisoning,  besides 
these  symptoms,  epileptiform  convulsions  (sometimes  leading  to  death) 
may  occur  ;  drowsiness  and  delirium  have  been  reported  ;  there  is  lever  ; 
about  half  the  cases  have  albuminuria  and  hsematuria.  Liver  degenera¬ 
tion  has  been  found  post-mortem,  though  jaundice  has  not  been  reported. 
Kegel,  McNally  and  Pope2  give  a  good  clinical  description  based  on  29 
cases  with  to'  deaths.  Other  cases,  among  refrigerator  repairers,  are 
reported  by  Jones.3 


Poisoning  by  Methyl  Bromide 

Methyl  bromide  is  a  colourless  liquid,  volatilising  at  a  low  temperature 
to  form  a  colourless  gas.  Within  recent  years  it  has  been  used  extensively 
in  fire-extinguishers,  and  also  as  a  refrigerating  and  fumigating  agent. 
From  such  sources,  it  has  been  responsible  for  a  considerable  number  of 
cases  of  accidental  poisoning.  The  systemic  effects  resemble  those 
described  above  in  connection  with  methyl  chloride.  A  high  concentra¬ 
tion  of  the  gas  will  result  in  a  rapid  asphyxia!  type  of  death  from  paralysis 
of  the  respiratory  centre.  Pulmonary  inflammation  and  oedema  are 
common  post-mortem  findings,  and  there  may  be  haemorrhages  in  the 
lungs  and  elsewhere.  Degenerative  changes  in  the  brain  and  parenchyma¬ 
tous  organs  have  been  described.  In  addition  to  its  systemic  effects, 
methyl  bromide  causes  burning  and  vesication  of  the  skin  and  mucous 
membranes.  There  is  no  specific  form  of  treatment. 


Poisoning  by  Ethylene  Dichloride 

Ethylene  dichloride,  a  powerful  narcotic,  was  used  experimentally  as 
an  anaesthetic  by  Simpson.  In  industry  it  is  used  as  a  solvent  for  fats, 
resins,  etc.  ;  as  an  insecticide  and  fungicide  ;  in  fire  extinguishers,  etc. 

Death  has  followed  the  ingestion  of  2  oz.  of  the  liquid.4  The  patient 
became  dizzy,  increasingly  stuperous  and  cyanosed  with  a  rapid  pulse  and 
death  from  heart  failure  occurred  in  22  hours.  At  autopsy  the  kidneys 
showed  extensive  tubular  necrosis  with  calafication  as  in  corrosive  sub¬ 
limate  poisoning  and  the  liver  showed  fatty  degeneration. 

Inhalation  of  the  vapour  has  caused  dizziness,  nausea,  epigastric  pain 
and  weakness  with  evidence  of  liver  damage.5 


1  Bander,  Z.  Gewerbehyg.,  1927,  4,  385. 

2  J .  Amer.  Med.  Assoc.,  1929,  93,  353. 

Quart.  J.  Med.,  1942,  11,  29i 

5  «  Sm]to’  ,Amer-  J-  Med-  Sci ”  1935’  j89>  778. 

\Y  irtschafter  &  Schwartz,  J.  Indust.  Hyg.,  1939,  i>/,  126. 
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Poisoning  by  Ethylene  Chlorhydrin 

Ethylene  chlorhydrin  (or  Glycol  chlorhydrin)  is  a  clear  liquid  resem- 
bling  glycerine  in  appearance  and  with  an  odour  like  that  of  ethyl  alcohol, 
t  is  used  in  the  lacquer  and  paint  industries,  in  dyeing  and  cleaning  and 
in  the  manufacture  of  linoleum. 

Koelsch1  has  reported  fatal  cases  of  poisoning  with  symptoms  similar 
to  those  produced  by  other  chloro-compounds.  Middleton2  has  reported 
a  case  in  which  absorption  through  the  skin  seems  to  have  been  impor¬ 
tant,  though  the  vapour  was  probably  inhaled  as  well.  Both  authors 
record  oedema  of  the  lungs  and  broncho-pneumonia. 

Poisoning  by  Diethylene  Dioxide  (“  Dioxan  ”) 

Dioxan,  used  as  a  fat  solvent  in  degreasing  wool,  is  also  employed  in 
the  manufacture  of  lacquers,  polishes,  cements,  cosmetics,  etc.;  as  a 
paint-remover;  and  as  a  fumigant  or  deodoriser. 

Though  it  is  not  Very  volatile,  and  industrial  hazards  are  slight, 
accidents  have  occurred.  Barber3  reported  five  fatal  cases  in  an  artificial 
silk  factory.  Premonitory  symptoms  of  nausea,  vomiting  and  abdominal 
pain  were  followed  by  oliguria  with  albuminuria  and  hsematuria. 
Uraemia  supervened  and  death  occurred  in  about  a  week.  There  was  no 
jaundice.  At  autopsy  the  kidneys  showed  haemorrhagic  nephritis  with 
necrosis  of  the  outer  part  of  the  cortex  and  there  were  areas  of  necrosis 
of  the  liver  without  bile  stain  or  fatty  changes.  Similar  signs  have  been 
recorded  by  Henry.4 

Poisoning  by  Carbon  Tetrachloride  (CC14) 

Source  and  Method  of  Occurrence.  Carbon  tetrachloride  is  a  heavy 
colourless  volatile  liquid  with  a  boiling  point  of  76°  C.  It  is  non- 
inflammable.  It  is  in  common  use  as  a  solvent  for  fats  and  oils.  At 
one  time  it  was  in  common  use  as  a  shampoo,  but  its  use  has  been  dis¬ 
continued  owing  to  its  dangerous  properties.5  It  is  used  commercially 
in  making  chemical  fire  extinguishers,  in  the  making  of  golf  balls,6  in 
“  dry  ”  cleaning  (both  industrially  and  in  the  household),  and  in  certain 
other  trades.  It  has  distinct  anaesthetic  effects,  and  has  a  depressant 
action  on  the  respiratory  and  cardiac  centres. 

Toxicity  and  Fatal  Dose.  The  substance  has  long  been  recognised 
by  chemists  as  having  an  anaesthetic  action  when  its  vapour  is  inhaled, 
aiid  as  giving  rise  to  unpleasant  symptoms  in  these  circumstances,  but 
no  fatal  case  was  recorded  previous  to  July  1909,  when  the  quantity 
used,  and  certainly  the  quantity  inhaled,  was  unknown.  The  fatal 
dose  must  therefore  be  left  as  undetermined.  Evidence  was,  however, 
given  to  the  effect  that  it  was  used  by  the  firm  in  question  very  frequently 
without  ill  effects.  Chandler  records  a  case  in  which  severe  toxic  symp¬ 
toms  arose  from  inhalation  when  it  was  used  to  remove  adhesive  tape 
near  the  face.7  The  drug  has  been  used  as  a  routine  measure  in  the 

1  Z.  Gewerbehyg.,  1927,  g,  312. 

2  J.Jndustr.Hyg.,  1930,  12,  265. 

3  Guy’s  Hosp.  Rep.,  1934 ,84,  267.  .  10„„ 

4  Ann.  Rep.  Chief  Inspector  of  Factories  and  Workshops,  1 J33. 

5  See  fatal  case,  Jour.  Amer.  Med.  Assoc.,  July  31st,  1909. 

G  See  case,  B.M.J. ,  September  25th,  1920. 

7  Chandler,  F.  M.,  J .A.M.A.,  107  :  2121  (1936). 
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treatment  of  ankylostomiasis  in  doses  ofj  0  9.  by the  j 

symptoms  sometimes  ar.se  such  caused  by 

convulsions.  It  possible  <  ‘  ifiie  relatively  large  closes 

If  the  vapour  is  subjected  to  heat  as  occurs  w  icn  i  >• 
extinguisher  there  is  a  danger  of  producing  phosgene. 

In  a  fatal  case  privately  communicated,  a  man  aged  1 '  y  >eA1£ 
received  a  dose  of  4  c.c.  by  the  mouth  in  emulsion  of  gum  aiabic.  ^ 
two  hours  he  felt  pain  in  the  abdomen,  and  was  given  a  puige 
magnesium  sulphate"  and  put  to  bed  Half  an  hour  later  the .  condit.on 
became  serious,  with  feeble  pulse,  dyspnoea,  cold  sweat  nd  l«ta 
diarrhoea.  He  remained  semi-conscious  for  two  hours,  after 
complete  unconsciousness  supervened,  and  he  died  m  twmit^-seve 
hours  from  the  time  when  the  drug  was  taken.  (As  part  ol  tne  u (Hit men 
brandy  was  given,  which  was  likely  to  increase  the  absorption  of  the 
drug.)  Post-mortem  examination  showed  necrosis  of  the  liver  in  larger 
and  smaller  patches  and  fatty  degeneration  of  the  kidneys  and  heart. 
The  large  intestine  was  eroded  from  chronic  dysentery. 

Lamson  and  Wing3  state  that  continued  doses  of  carbon  tetrachloride 
produce  cirrhosis  of  the  liver. 

Symptoms.  Faintness  and  collapse,  which  rapidly  proved  fatal, 
were  the  only  symptoms  noticed  by  the  witness  of  one  death.  In  the 
non-fatal  cases  faintness  and  a  sense  of  suffocation  are  the  symptoms 
complained  of. 

Dingley4  reports  a  case  of  poisoning  by  the  inhalation  of  the  fumes 
of  carbon  tetrachloride  from  a  fire  extinguisher.  Some  of  the  fluid 
splashed  on  the  face  of  the  patient.  A  burning  feeling  in  the  face  and 
eyes  was  felt,  and  consciousness  was  lost  in  forty-five  minutes,  the  pulse 
was  imperceptible,  and  there  was  no  apparent  breathing.  Artificial 
respiration  was  carried  out  for  twenty-five  minutes,  when  breathing 
recommenced.  Complete  recovery  took  place. 

In  less  acute  cases  impairment  of  renal  function  is  apparently  common.5 

Treatment.  Immediate  removal  into  the  open  air  with  artificial 
respiration  and  inhalation  of  oxygen  must  be  adopted.  Death  is 
apparently  very  rapid,  leaving  but  little  time  for  treatment. 

Post-mortem  Appearances.  There  may  be  necrotic  changes  in  the 
liver,  and  fatty  degeneration  in  the  kidneys  and  heart.  There  may  be 
irritation  of  the  bronchial  mucous  membrane.- 

Analysis.  The  smell  is  characteristic.  Any  of  the  liquid  left  can 
be  analysed  by  ordinary  processes.  It  gives  the  isonitrile  reaction  (see 
chloroform),  but  does  not  give  vinyl  chloride  when  boiled  with  alcoholic 
caustic  soda  solution. 

*  Khalil,  Lancet,  March  13th,  1920. 

-  Lamson,  J our.  P harm,  and  Exp.  Therap.,  1923,  22,  215. 

Jour.  Pharmacol,  and  Exp.  Thcrapeut.,  Baltimore,  Octobor  1920. 

'  Lancet,  May  29th,  1926. 

5  Dudley,  J.  Indust..  Hyg,,  1935,  ij,  93. 
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Group  5.  ANAESTHETIC,  HYPNOTIC 
AND  ANALGESIC  AGENTS 

Poisoning  by  Chloroform 

(Trichlormethane,  CHC13) 

Source  and  Method  of  Occurrence.  Chloroform  is  now  prepared  in 
laige  quantities  commercially  for  anaesthetic  purposes,  and  also  for  use 
as  a  solvent.  Questions  have  arisen  from  time  to  time  as  to  the  absolute 
purity  of  the  chloroform  used,  but  so  far  as  we  are  aware  they  have  not 
given  rise  to  any  medico -legal  decisions. 

As  regards  the  method  of  occurrence  of  chloroform  poisoning,  probably 
o\  er  99  per  cent,  of  the  cases  are  due  to  misadventure  in  its  use  as  an 
anaesthetic.  Suicides  use  it  very  occasionally,  and  cases  from  time  to 
time  aiise  in  which  it  is  given  homicidally  and  for  other  criminal  purposes, 
such  as  robbery  and  rape. 

In  cases  of  alleged  robbery  and  rape,  it  has  been  sometimes  stated 
that  the  person  assaulted  was  rendered  suddenly  insensible  by  chloro¬ 
form  ;  but  chloroform  vapour  does  not  produce  immediate  insensibility. 
A  statement  that  immediate  insensibility  was  produced  strongly  suggests 
that  the  story  is  false. 

Toxicity  and  Fatal  Dose.  Chloroform  Vapour.  The  vapour,  when 
respired  in  a  concentrated  form,  is  speedily  fatal  to  life.  If  it  is  diluted 
with  a  certain  proportion  of  air,  it  produces  insensibility,  with  entire 
loss  of  muscular  power  in  from  two  to  ten  minutes,  and  the  patient 
rapidly  recovers  after  the  vapour  is  withdrawn.  The  sudden  administra¬ 
tion  of  anything  over  2  per  cent,  of  chloroform  vapour  in  the  air  breathed 
may  lead  to  persistent  inhibition  of  the  heart  by  its  action  on  the  vagal 
centre,  or  it  may  lead  to  fatal  fibrillation.  At  no  stage  in  anaesthesia 
should  the  concentration  be  greater  than  0-5  per  cent.,  and  usually 
satisfactory  anaesthesia  can  be  maintained  by  a  lower  concentration. 
In  experiments  on  animals  the  maximum  concentration  that  can  be 
tolerated  in  prolonged  administration  is  0-2  per  cent.1 

The  intermittent  way  in  which  chloroform  is  frequently  given  con¬ 
stitutes  one  of  its  most  potent  dangers.  It  must  be  administered  so 
that  the  same  level  of  narcosis  is  maintained  throughout. 

In  some  instances  death  has  taken  place  within  two  minutes  from 
the  commencement  of  inhalation.  In  one  of  these  only  thirty  drops 
had  been  taken  in  vapour,  but  the  patient  died  within  one  minute,  and  in 
another,  so  small  a  quantity  as  fifteen  to  twenty  drops  proved  speedily 
fatal.  Simpson  suggested  that  in  some  of  the  alleged  fatal  cases  death 
may  have  been  attributable  to  other  causes  of  sudden  death.2 

Its  fatal  operation  is  sometimes  suddenly  manifested  after  the 
withdrawal  of  the  vapour.  In  one  case,  the  heart  suddenly  ceased  to 
beat  four  minutes  after  the  vapour  had  been  withdrawn. 

The  methods  by  which  chloroform  when  inhaled  causes  death  would 
seem  to  be  of  three  distinct  kinds. 

1.  In  commencing  anaesthesia  there  may  be  inhibition  of  the  heart  by 
the  rapid  absorption  of  concentrated  vapour  from  the  lungs.  In  other 
cases  in  light  anaesthesia  there  may  be  cardiac  fibrillation,  especially  i 
there  is  a  sudden  alteration  in  the  quantity  of  the  drug  inhaled. 

1  Sayers,  et  alia,  Ind.  Eng.  Chem.,  26  :  1251  (1934). 

2  Med.  Times  and  Gaz.,  1870,  1,  p.  224. 
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,  Poisoning  from  an  overdose  during  full  anaesthesia  This  is  unlikely 
to  occur  if  the  pulse  and  respiration  are  being  watched  by  the  anaesthetist. 
There  is  probably  a  toxic  Lotion  on  the  medullary  centres  as  well  as  a 
direct  action  on  tiie  heart,  as  shown  by  perfusion  experiments.  .1.  Debye 
chloroform  poisoning,  by  which  is  meant  that  after  the  anaesthetisation 
and  the  immediate  effects  of  the  operation  are  both  apparently  success¬ 
fully  passed  through  by  the  patient  there  suddenly  appear  symptoms  ot 
vomiting  frequent  feeble  pulse,  acetonuna,  and  apathy  deepening  into 
coma.  The  time  in  which  these  symptoms  appear  is  variable  ;  cases  have 
been  recorded  in  which  the  symptoms  occurred  in  thirteen,  twenty-tour, 
and  eighty  hours  respectively.1  Fatty  degeneration  of  the  heart,  liver, 
and  kidneys  is  commonly  found.  The  ages  of  the  cases  mentioned  above 
were  4,  26,  and  18  respectively,  but  from  other  cases  it  would  seem  that 
children  are  more  liable  to  be  affected.  We  append  the  full  report  of  the 
second  case. 


The  patient,  aged  26  years,  was  admitted  with  symptoms  of  ovarian  cyst  with 
twisted  pedicle.  The  operation  was  performed  a  few  hours  after  admission  and 
consisted  in  removal  of  the  cyst  which  was  slightly  adherent  to  the  intestines.  On 
the  following  day  her  progress  was  satisfactory.  She  had  slept  well,  and  felt  well, 
except  for  some  slight  vomiting  after  the  operation.  On  the  following  evening 
24  hours  after  the  operation — my  attention  was  called  to  the  small  quantity  of  urine 
passed,  only  about  16  ounces  since  the  operation  ;  a  catheter  was  passed,  but  no 
urine  was  found  in  the  bladder.  On  the  following  morning  the  patient  was  distinctly 
jaundiced,  and  the  general  condition  was  not  good.  About  10  a.m.  she  vomited 
a  large  quantity  of  “  coffee-ground  ”  fluid.  The  stomach  was  then  washed  out, 
and  some  saline  and  sodium  bicarbonate  solution  was  left  in.  Her  condition  seemed 
to  improve.  Plenty  of  fluid  was  given  and  was  retained  ;  five  grains  of  calomel  were 
also  given.  The  patient  again  vomited  at  about  10  p.m.,  and  from  that  time  onward 
her  condition  became  progressively  worse.  There  was  not  much  vomiting,  but 
gradually  becoming  weaker,  she  died  at  2  o’clock  on  the  following  morning — 60  hours 
after  the  operation  and  14  hours  after  the  first  appearance  of  the  “  coffee-ground  ” 
vomit,  so  distinctive  a  feature  of  these  cases.  The  temperature  had  never  risen 
above  99°  F.,  the  pulse  had  gone  up  to  160  per  minute,  and  the  respirations  had 
been  normal.  The  urine,  of  which  about  four  ounces  had  been  obtained  after  the 
symptoms  had  set  in,  had  given  no  response  to  the  acetone  test. 

A  limited  post-mortem  examination  was  made.  No  peritonitis  was  found. 
The  specimens,  which  were  examined  by  Dr.  Gouch,  showed  the  following  points 
of  interest,  (a)  The  liver  showed  very  characteristic  changes.  The  centres  of  the 
lobules  were  quite  disorganised,  the  cells  were  nearly  all  necrotic,  and  much  brown 
pigment  was  present,  and  the  peripheral  parts  of  the  lobules  were  in  a  state  of 
advanced  fatty  degeneration.  ( b )  The  spleen  showed  little  change  except  that 
many  of  the  cells  contained  brown  pigment  granules,  (c)  In  the  pancreas  the  gland 
cells  showed  degenerative  changes.  No  trypsinogen  granules  were  present,  but 
numerous  fat  globules  were  found  in  the  protoplasm.  ( d )  In  the  kidneys  the 
glomeruli  were  normal,  and  the  cells  of  the  convoluted  tubules  were  in  some  places 
in  a  state  of  advanced  fatty  degeneration  and  in  others  broken  down  into  the  lumen, 
(e)  In  the  heart  the  fibres  had  almost  lost  their  striation  and  were  filled  with  fine 
fat  dfoplets.  the  condition  was  not  patchy,  as  in  fatty  degeneration  usually  found 
in  anaemic  states,  but  every  cell  was  affected.  J 

^hen  ingested  as  a  liquid  chloroform  is  not  a  very  active  poison 
a  fluid  drachm  being  the  smallest  recorded  fatal  dose. 

tts  tes'SHS 

Mustard  pli,  “"were  ^fto  the' “hj?  te" 

1  Lancet,  2,  1909,  p.  81. 
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impression  on  the  sensibility.  His  breathing  varied  ;  it  was  sometimes  natural, 
at  other  time.s  stertorous.  He  became  warmer,  his  pulse  full  and  regular  ;  arid 
10  continued  three  hours  in  this  state,  when  lie  died  quite  calmly,  without  a  struggle. 

^  Duration.  \\  hen  chloroform  is  inhaled  with  a  fatal  result,  the  time 
that  elapses  between  the  first  breath  of  chloroform  and  death  is 
extraordinarily  variable  {vide  above). 

M  hen  chloroform  is  swallowed  and  causes  death,  the  fatal  event 
rarely  occurs  for  some  time  after  the  dose  has  been  taken,  generally 
five  or  six  hours.  It  has  been  delayed  as  long  as  sixty-seven  hours  ( vide 
below,  under  (“Symptoms”). 

Recovery  is  apt  to  be  very  slow,  though  commonly  the  symptoms 
(headache  and  nausea)  have  passed  off  in  six  to  eight  hours,  especially 
if  the  patient  falls  into  a  natural  sleep. 

Symptoms.  These  vary  somewhat  according  to  whether  the  chloro¬ 
form  is  inhaled  or  swallowed. 

If  Inhaled.  The  symptoms  may  be  very  slight  ,  for  after  a  few  breaths 
the  patient  may  cease  to  breathe  and  the  heart  may  stop.  More  usually, 
however,  there  is  a  stage  of  excitement  followed  by  one  of  narcosis,  in 
which  heart  and  respiration  cease.  Anaesthetists  are  not  agreed  as  to 
whether  the  heart  or  the  breathing  stops  first,  and  undoubtedly  both  must 
be  watched  with  great  care.  A  universally  accepted  sign  of  danger  is  a 
fixed  and  dilated  pupil.  Vomiting  is  a  common  result  of  chloroform  in¬ 
halation,  but  not  a  symptom  of  great  importance  per  se,  though  it  is 
dangerous  on  account  of  the  risk  of  aspirating  the  vomit. 

If  Swallowed.  Chloroform  acts  at  first  as  an  irritant,  and  may  cause 
vomiting  by  direct  action  on  the  stomach  within  a  quarter  of  an  hour  ; 
should  it  not  do  so,  however,  the  symptoms  then  are  sleepiness,  rapidly 
followed  by  unconsciousness,  deepening  in  fatal  cases  to  coma  and  death. 


A  man  swallowed  four  ounces  of  chloroform.  He  was  able  to  walk  for  a  con¬ 
siderable  distance  after  taking  this  dose,  but  he  subsequently  fell  into  a  state  of 
coma— the  pupils  were  dilated,  the  breathing  was  stertorous,  the  skin  cold,  the 
pulse  imperceptible,  and  there  were  general  convulsions.  He  recovered  in  five 
(lavs.1  A  man  swallowed  nearly  two  ounces  of  chloroform.  He  was  seen  ten  or 
fifteen  minutes  afterwards  ;  he  had  already  vomited,  and  was  found  insensible  with 
stertorous  breathing,  and  a  pulse  of  about  60.  The  stomach  pump  was  employed, 
and  some  spirit  of  ammonia  was  injected.  The  pulse  became  more  feeble,  the 
breathing  slower,  and  the  pupils  were  insensible  to  light.  The  surface  was  cold, 
and  for  a  time  he  continued  to  get  worse,  the  face  becoming  purple,  while  the  pulse 
was  intermittent  and  hardly  discernible.  Two  hours  and  a  half  after  taking  the 
poison,  however,  a  gradual  improvement  commenced,  but  sensibility  did  not  return 
until  four  hours  later.  For  several  days  he  continued  to  suffer  from  great  irritability 
of  the  stomach,  and  eventually  he  had  an  attack  of  jaundice.  A  man,  at.  42, 
swallowed  two  ounces  of  chloroform,  and  he  died  in  about  six  hours  afterwards, 
this  case  the  pupils  were  fully  dilated,  the  breathing  was  stertorous,  and  the  skin 
eoveredwith  cold  perspiration.  He  rallied  for  a  short  time  and  then  sank  again 
his  1  i ns  becoming  dark  purple  and  his  face  livid.  On  inspection  the  lungs  were  found 
much  engorged  with  blood,  and  there  were  some  apoplectic  effusions  in  these  organs. 
The  stomach  was  slightly  inflamed  in  patches,  and  the  mucous  membrane  wassoft- 

ened.  It  contained  a  dark  fluid,  smelling  strongly  of  chloroform.*  In  some 

alarming  *,..,*0- 

Wthhi  fit^minutesshe  was^piite^  insensible,1  "generally  convulsed,  the  jaws  clenched, 
1  BMjTi’A  l4,7pP54I7,5and  ,4»ier.  dour.  Med.  Sci.,  October  1866,  p.  571. 
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the  face  slightly  flushed,  the  pulse  full  h^left  her  ;  soon 

A  man,  cet.  58,  of  robust  const'tution,  but^giv  ®^ixtoho^  iaS  he  was  found  in 
fluid  ounces  of  chloroform,  with  m^face  was  flushed,  the  mucous 

an  unconscious  condition.  .When  seo  '  «  breathing  quiet,  20  per  minute, 

membranes  slightly  cyanotic  the  eyes  dosed,  the .breath  gq  f  time  to 

but  occasionally  embarrassed,  owing  to  fa lmg :  back  of  the  -ong. ^  ^  m  per 
time  he  vomited  and  passed  faoces  lm  oluntai  il>  •  1  reacting  to 

minute?  the  cornea  insensitive,  the  pupils  not  ^nt^l  an^not  reactmg  to 

move  his  hands  and  arms  and  to  open  his  eyes  for  a  momtn  ’itccl  matter 

though  unintelligibly,  and  vomited  mucus  mixed  with  food. 

Sti  Zell  ogf  chloroform.  Ten  hours  after  swallowing  the  poison  the  man 
recovered  consciousness  and  complained  ot  thirst,  ..  feeling  o 

nausea.  The  vomiting  continued,  and  next  day  there  was  great  pain  m  the  region 
of  the  liver,  which  was  enlarged  and  tender.  The  skin  and  conjuctiva  were  jaundiced 
the  faeces  slightly  bloodstained.  Towards  the  end  there  was  great  dflhculty  m 
passing  water,  and  even  with  the  catheter  only  a  few  drops  ot  turbid  yellowish 
urine  could  be  drawn  off.  The  patient  became  gradually  weaker,  and  died,  sixty  - 
seven  hours  after  swallowing  the  poison,  of  paralysis  of  the  heart  and  pulmonary 
oedema.  The  temperature  was  normal  throughout,  the  intelligence  clear  to  the 
last.  No  post-mortem  examination  seems  to  have  been  made.2 


Treatment.  For  full  details  the  reader  is  referred  to  special  works  on 
anaesthetics.  If  the  drug  has  been  swallowed,  the  stomach  must  be 
emptied  and  well  washed  out.  Subsequently  stimulants  to  the  heart  and 
respiration  must  be  administered,  and  artificial  respiration  maintained  it 
necessary.  Oxygen,  strychnine,  ether,  alcohol,  applications  of  electricity 
to  the  phrenies,  may  all  be  useful,  or  whichever  of  them  happens  to  be 
available.  In  the  ordinary  anaesthetising  cases  a  very  important  point 
is  to  see  that  the  larynx  is  not  obstructed  in  any  way.  In  vagal  inhibition 
of  the  heart  a  dose  of  atropine  may  be  of  value. 

Post-mortem  Appearances.  On  opening  the  cadaver  there  is  very 
likely  to  be  a  smell  of  chloroform,  and  when  the  drug  is  swallowed  the 
stomach  may  show  signs  of  irritation  in  patches  ;  beyond  these  two  signs, 
which,  it  must  be  noted,  are  neither  of  them  constant,  and  may  loth  be 
absent,  nothing  is  to  be  noticed,  and  only  a  critical  analysis  will  reveal 
the  cause  of  death.  There  is  quite  likely  to  bo  some  evidence  of  the 
disease  for  the  operative  relief  of  which  the  anaesthetic  was  administered, 
and  this  must  be  carefully  noted  in  case  the  question  may  arise  as  to 
whether  death  was  due  to  the  disease  or  operation  or  to  the  anaesthetic 
{vide  \  ol.  1).  Several  cases  are  reported  in  which  fatty  degeneration  of 
organs  has  been  found.  This  is  typically  so  in  the  “  delayed  ”  cases.  A 
sample  of  the  blood  should  be  collected  for  analysis  in  every  case. 

Analysis.  Pure  chloroform  is  a  heavy  colourless  liquid  (sp.  gr.  1-5), 
crystallisable  at  very  low  temperatures,  neutral  in  its  reaction,  sinking  in 
water,  and  only  dissolving  in  that  liquid  to  a  slight  extent.  It  has  a 
fragrant  odour,  and  is  dissolved  by  alcohol  and  ether.  A  solution  in 
alcohol,  in  the  proportion  of  one  part  by  volume  to  nineteen  parts  of 
rectified  spirit,  forms  the  Spirit  of  Chloroform.  Chloroform  is  highly 
vo  atile,  but  its  vapour  is  not  inflammable  and  not  readily  combustible. 

*  Med.  Times  and  Gaz.,  1857,  2,  p.  615. 

Deutsch.  Med.  Zeitung,  April  7th,  1890  ;  B.M.J.,  1890,  1,  p.  1089. 
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It  can  be  decomposed  into  toxic  substances  by  exposure  to  hivh 

boXaTu^F  ^7  " 7  Sulphuric  acids  Produce  no  change  in  it.  It 
01  s  at  142  I and  evolves  a  vapour  which  at  a  red  heat  yields  chlorine 

and  hydrochloric  acid  On  this  effect  processes  have  been  based  for 
separating  it  from  the  blood  and  tissues,  when  it  has  proved  fatal  in  the 
torm  ot  vapour.  I  he  substance  supposed  to  contain  chloroform  is  placed 
m  a  flask.  The  neck  of  the  flask  is  fitted  with  a  stopper  perforated  to 
admit  a  hard  glass  tube,  bent  at  right  angles,  and  having  a  length  of  from 
twelve  to  fifteen  inches.  The  flask  is  gradually  plunged  into  water  at 
about  160  F.,  and  at  the  same  time  the  middle  portion  of  the  tube  is 
heated  to  full  redness  by  gas  jets.  At  a  red  heat  chloroform  vapour  is 
c  ©composed,  and  chlorine  and  hydrochloric  acid  are  among  the  products 
of  its  decomposition.  Litmus  paper  applied  to  the  mouth  of  the  tube  is 
reddened  ,  starch  paper  moistened  with  iodide  of  potassium  is  rendered 
blue,  and  nitrate  of  silver  gives  a  white  precipitate.  Two  drops  of  pure 
chloroform  were  thus  readily  detected,  and  so  persistent  was  the  vapour 
in  the  closed  vessel,  that  it  was  detected  after  three  weeks.  Two  drops 
added  to  a  quantity  of  putrefied  blood  were  detected  by  a  similar  process 
after  a  fortnight  ,  the  flask  being  closed,  but  the  mouth  of  the  tube  remain¬ 
ing  exposed  to  air.  This  test  is  not  specific  for  chloroform,  but  is  given  by 
a  great  many  chloro  derivatives  of  aliphatic  hydrocarbons.  It  can  thus 
be  used,  in  conjunction  with  the  history  and  circumstances,  in  investigating 
cases  of  poisoning  by  such  substances  as  carbon  tetrachloride,  tri-  and  tetra- 
chlorethylene,  methylene  dichloride,  etc. 


As  chloroform  is  much  less  volatile  than  ether,  and  its  odour  is  not  so 
pungent,  it  is  not  so  easily  detected  in  the  dead  body  by  the  smell.  The 
body  should  be  inspected  as  soon  as  possible,  and  any  solids  or  liquids 
intended  for  examination  should  be  kept  in  well-closed  vessels.  If  the 
smell  can  still  be  perceived  in  the  blood  or  organs,  the  vapour  may  be 
easily  detected  by  the  method  above  described. 

Sir  Thomas  Stevenson  found  no  difficulty  in  detecting  chloroform  in 
the  blood  of  a  person  killed  by  its  inhalation,  even  when  the  body  was  not 
examined  till  twenty-four  hours  after  death.  The  flask  in  the  apparatus 
described  above  was  fitted  with  a  second  tube,  open  at  one  end  to  the  air, 
whilst  the  other  end  passed  beneath  the  liquid  to  the  bottom  of  the  flask. 
This  served  as  an  inlet  for  air.  The  exit  tube  was  heated  through  a  length 
of  at  least  eight  inches  ;  and  its  further  end  was  attached  to  a  set  of  Liebig’s 
bulbs,  filled  with  a  strong  solution  of  nitrate  of  silver.  Air  was  aspirated 
through  the  apparatus  during  the  course  of  the  experiment  ;  and  the 
presence  of  the  slightest  trace  of  chloroform  or  other  volatile  compound  of 
chlorine  was  immediately  revealed  by  the  formation  of  a  white  cloud  of 
chloride  of  silver  in  the  solution  of  nitrate  of  silver. 

Pohl1  describes  at  length  his  method  of  estimating  chloroform  quan¬ 
titatively  in  animal  fluids.  A  current  of  air  is  passed  through  the  mixture 
for  many  hours  ;  it  takes  up  the  chloroform,  and  the  mixture  of  aii  and 
chloroform  being  led  through  a  heated  tube  filled  with  pure  magnesia,  the 
chloroform  is  decomposed,  and  can  be  estimated  quantitatively  by  the 
amount  of  chlorine  which  it  yields  to  the  magnesia.  Preliminary  experi¬ 
ments  with  known  quantities  of  chloroform  convinced  him  that  the  method 
gives  almost  exact  results.  The  experiments  were  made  on  dogs  deeply 

1  “  Archiv.  fur  exp.  Path.,”  28,  Heft.  3  and  4,  1891. 
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under  the  rnfluenceofch^ 

animal  there  ce  being  much  less  than  the  solvent 

average  amount  being  0-045  per  ^  g  uscles  contained  about  two 

~  z  ^  ^  of eu™- 

form  is  therefore  present  in  the  red  corpuscles  The  amount  of  chioro 
form  in  the  brain!  liver,  urine,  and  fat  relatively  to  the  amount  m  the 
blood  was  also  estimated.  In  a  dog  in  which  the  blood  contained  • 
per  cent.,  the  brain  (after  death  by  bleeding)  contained  0  04115  per  cent. 
In  another  dog  where  the  blood  contained  0  002  per  cent.,  the  liver  com 
tained  0  044  per  cent.  Only  traces  were  found  in  the  urine.  The  fat 
contained  less  chloroform  than  the  blood,  but  the  author  attributed  this 
to  its  very  small  blood  supply.  The  organs  rich  m  substances  which  are 
soluble  in  chloroform  seem  to  take  it  up  in  relatively  large  amount  and 
quickly.  After  cessation  of  administration  the  blood  absorbs  it  again, 
and  it" is  excreted  by  the  lungs,  the  excretion  going  on  for  forty  minutes 

at  least. 


Solutions  containing  even  traces  of  chloroform  evolve  the  unpleasant 
odour  of  phenyl  isocyanate  when  boiled  with  alcohol  and  a  little  caustic 
potash,  on  the  addition  to  the  boiling  liquid  of  a  drop  or  two  of  aniline. 


Micro-determination  of  Chloroform  in  Blood  and  Tissues.1  Five  cubic 
centimetres  of  blood  are  mixed  with  six  to  eight  times  their  volume  ol 
alcohol,  and  acidified  with  1  c.c.  of  a  5  per  cent,  alcohol  solution  of  tar¬ 
taric  acid.  This  is  distilled  and  12  to  15  c.c.  of  distillate  collected  in  a 
small  flask  with  a  long  neck.  To  this  are  now  added  5  c.c.  of  a  solution  of 

1  gram  Na  in  50  c.c.  95  per  cent,  alcohol,  and  the  mixture  is  boiled  over 
the  water  bath  under  a  reflux  for  about  half  an  hour,  which  is  sufficient 
to  saponify  the  CHC13.  The  following  reaction  takes  place  : 

CHC13  +  4NaOH  =  3NaCl  +  NaHC02  +  2H20. 

The  Cl  is  then  determined.  The  mixture  is  first  evaporated  over  the 
water  bath  (by  plunging  the  flask  into  the  bath  until  only  part  of  the  neck 
protrudes  outside),  and  the  excess  Na  alcoholate  is  decomposed  with  1  to 

2  c.c.  H20.  When  the  evaporation  is  complete,  a  few  drops  of  HNOs 
and  a  slight  excess  of  AgNOs  solution  (4-267  grams  per  litre),  each  cubic 
centimetre  of  which  corresponds  to  1  mgrm.  CHC13,  are  added.  The 
excess  of  Ag  is  titrated  with  NH4SCN,  5  c.c.  of  which  equal  1  c.c.  of  the 
AgN03  solution,  a  micro-burette  being  used.  The  absolute  error  is 
0  0066  mgrm.  when  1  mgrm.  of  CHC13  is  used.  To  carry  out  this  deter¬ 
mination  on  tissues,  5  grams  of  the  material  are  finely  broken  up  in 
alcohol,  and  the  determination  is  continued  as  already  detailed  for  blood. 

The  method  can  be  used  for  other  chloro-compounds  (e.<7.  CC14, 
C2HC13,  C2H2C14,  CH2C12)  which,  like  chloroform,  are  decomposed  by 
caustic  soda  or  potash  with  production  of  inorganic  chloride. 


Cases  Some  years  ago  a  nurse  at  the  London  Hospital,  working  in  the  out¬ 
patient  department,  took  the  chloroform  bottle  to  her  bedroom  with  her  and 
swallowed  an  unknown  quantity  She  was  found  before  life  was  extinct.  Her 
stomach  was  well  washed  out,  and  many  other  remedies  administered,  in  spite  of 
which  she  died  about  twelve  hours  after  taking  the  druo-  •  on  anfnnav 
condition  «  found  which  explained  the  chSue/o^iea^^e"  >™ 

1  Maurice  Nicloux,  Compt.  Haul.  Soc.  Biol.,  1924,  91,  1282-12S4. 
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h«SriflaS3  StTa,Ch  ‘I’011:  cica^risation  of  an  ol<1  ulcer-  and  while  the  proximal  end 
had  been  washed  out,  the  pyloric  compartment  smelt  strongly  of  chloroform  •  in 
other  respects  there  was  nothing  unusual  in  the  case. 

The  following  case  is  interesting  from  the  great  prolongation  of  the 
period  of  unconsciousness  : 


A  robust  housemaid,  aged  nineteen,  finding  herself  three  months  pregnant, 
took  with  her  to  her  bedroom  on  a  Friday  night  a  bott  le  of  chloroform  and  swallowed 
three  fluid  ounces  of  the  liquid,  most  probably  between  3  and  4  a.m.  on  the 
Saturday  morning.  At  6.30  a.m.  her  mistress  found  her  lying  with  her  head  over 
the  side  of  the  bed,  her  cheek  resting  on  the  floor.  She  was  snoring  loudly  and  was 
quite  unconscious.  Dr.  Waterson  saw  her  shortly  afterwards,  and  called  in 
Dr.  Robinson  at  8.30  a.m.  She  was  in  bed,  perfectly  unconscious,  with  complete 
muscular  relaxation,  flushed  face,  and  widely  dilated  pupils  ;  the  corneie  were 
insensitive.  The  pulse  was  regular  and  full.  Her  mouth  and  breath  smelt  strongly 
of  chloroform.  The  stomach  pump  was  applied  with  little  result  ;  the  fluid  which 
returned  did  not  smell  much  of  chloroform.  Strychnine  gr.  was  injected 
hypodermically,  and  the  dose  repeated  two  or  three  times  during  the  day.  Enemata 
wero  given  to  unload  the  bowels,  so  as  if  possible  to  get  rid  of  some  of  the  poison  ; 
they  were  not  relieved,  however, .till  about  3  p.m.  Enemata  of  strong  coffee  and 
of  brandy  were  also  given.  The  mouth  gag  was  used,  and  the  tongue  kept  well 
forward  all  the  day.  The  breathing  kept  good  and  the  pulse  natural.  At  4  p.m. 
consciousness  returned  after  an  absence  of  twelve  hours.  In  the  evening  she  was 
removed  to  her  home  in  a  cab,  and  she  made  an  excellent  recovery  from  the 
chloroform.1 

In  1886  a  woman  was  tried  for  the  murder  of  her  husband  ;  and  it  was  alleged  that 
she  had  poisoned  him  with  liquid  chloroform  poured  down  his  throat  whilst  he  was 
asleep.  She  was  acquitted.2 

In  April  1904, 3  a  man  was  sent  to  penal  servitude  for  life  for  administering 
chloroform  to  his  two  children  with  intent  to  murder  or  do  them  bodily  harm. 
The  accused  seemed  to  have  been  brooding  over  some  imaginary  grievance  at  the 
hands  of  his  wife  ;  and  early  in  February  he  took  an  unfurnished  flat  in  Maple  Road, 
Camberwell.  He  bought  a  quantity  of  chloroform  ;  took  the  children  to  the  flat  and 
gave  them  some  of  the  drug.  The  next  thing  they  remembered  was  waking  up, 
feeling  very  sick  and  ill,  on  what  they  imagined  was  Monday  morning,  but,  as  a 
matter  of  fact,  was  Tuesday  ;  but  in  fact  they  had  been  either  asleep  or  unconscious 
for  two  nights  and  a  day.  It  appeared  that  a  man  named  Cochrane  had  lodged 
with  the  accused  and  his  w’ife  and  that  Hallam  had  been  jealous.  I  he  whole  thing 
might  have  been  an  attempt,  on  the  accused’s  part,  to  frighten  his  wife,  or  to  be 
revenged  upon  her  for  some  imaginary  slight,  but  it  was  clear  that,  whatever  his 
motive  was,  he  endangered  the  lives  of  his  children.  ... 

The  jury  after  a  brief  deliberation,  found  the  accused  guilty  of  administering 
chloroform  with  intent  to  murder,  but  added  that  they  considered  that  he  was 
suffering  from  delusions  at  the  time. 

A  death  in  an  adult  from  swallowing  an  ounce  of  chloroform  is  recorded  in  the 
Lancet,  1897,  2,  p.  384. 


The  following,  reported  by  Dr.  Hayward  in  the  Lancet ,  1902,  2,  p.  1 1 22, 
is  inserted  for  its  completeness  : 

4  woman,  aged  thirty-nine,  who  had  been  drinking  heavily  for  some  .lays 
previously,  was  found  in  bed  in  an  unconscious  condition  between  1  and  2  p.m. 
Her  'nightdress  and  the  bedclothes  were  saturated  with  an  exceedingly  offensive 

hloo.l  stained  vomit  and  feculent  matter,  and  an  empty  bottle  which  had  contained 
blood  stamen  von  found  by  the  side  of  the  bed.  A  fellow-servant 

two  ounce9  of  Pu  d  d  apparently  sleeping  naturally  at  1 1  a.m.  When  seen  by 

mfaTTsS  p.m  sfe  w^ra'dee^y  coi'nalnse  state-the  face  blanched,  lips  and 

1  B  M  J .,  1,  1898,  p.  144. 

a  li.  v.  Adelaide  Bartlett ,  C.  C.  C.,  April  1886. 

3  Ii.  v.  Hallam,  C.  C.  C.  1904. 
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finders  livid,  and  the  trunk  and  ext[,emitl®}S but  regldar^SId  abentering  the 
wfsl  heart  sounds  very  ^reathtug  shaUow  and  feebly 

lungs.  The  cornea;  were  insensitive,  the  p  l  1  icion  Qf  chloroform,  and 

acting  to  light.  The  breath  0f  the  lips  or  mucous  membrane  of  the  mouth. 

there  was  no  staining  or  whitening  J  ,  }  t  t]  bed  should  be  raised,  and 

Having  no  apparatus  at  ham  , I [f^unk  and  hmbs,  while  I  left  to  fetch  a 
warm  bottles  and  friction  applied  to  t  return  after  twenty  minutes, 

stomach  tube  and  hypodermic  "/^Ssne®  and  had  vomited 

1  found  that  the  patient  had  part.aHy  mcOTeredeoMC.ou  of  bright 

a  quantity  of  dark  choco  ate-eoloured  tac l^nd  .j-*  ^  comea]  refiex  haj 
blood  per  rectum.  1  he  pulse  was  ■  1  P  ,  •.  |  occasionally  muttered 

returned  and  the  limbs  r^onjted  to >  s and  hud 
a  few  ineohemnt  worfs  ^  she  appeared  to  here  ^  ^  gt<jmach>  which  might 

teve  StolS Oisk  fro  n  heart  failure,  and  the  possible  chance  of  fluid  entering  the 

52  artt  %%£ 

XaiS  excessively  feeble.  At  4.30  after  she  had  so  far 

recovered  consciousness  as  to  complain  of  pain  in  the  abdomen,  a  violent  attack 
retchin"  occurred  ;  the  patient  collapsed  over  the  side  of  the  bed  the  pupils 
became^ widely  dilated,  the  heart  ceased  beating,  and  death  ensued  almost  suddenly , 
the  respiration  continuing  for  a  few  gasps  after  the  heart  sounds  had  ceased  to  be 

heaAnecropsy  was  made  24  hours  after  death.  Rigor  mortis  well  marked.  Thorax .  : 
the  right  side  of  the  heart  contained  dark-coloured  blood  and  no  clots  ;  the  le  t 
side  empty,  valves  normal,  walls  firm,  bright  red  in  colour;  weight  13  ounces. 
Lungs  natural  on  both  sides,  crepitant,  and  not  mdematous.  Abdomen  :  I  he 
peritoneal  cavity  contained  several  ounces  of  dark  blood-stained  Huid,  no  \y mpli 
on  walls  of  intestines,  the  small  intestine  intensely  congested  and  dark  red  in 
colour,  the  large  intestine  congested  to  a  lesser  degree.  The  stomach  contained 
about  one  ounce  of  dark  chocolate-coloured  fluid  smelling  of  chloroform,  the  walls 
slightly  congested  with  a  few  scattered  ecchymoses  and  patches  of  post-mortem 
digestion.  The  interior  of  the  small  intestine  was  intensely  congested  throughout, 
the  mucous  membrane  swollen,  velvety,  and  of  a  dark  cherry  colour  with  numerous 
ecchymoses,  and  contained  a  quantity  of  dark-red  fluid  smelling  strongly  of 
chloroform.  These  appearances  were  much  less  marked  in  the  interior  of  the 
large  intestine  which  contained  no  solid  matter.  The  liver  was  large,  weighing 
3i  pounds,  pale  in  colour,  somewhat  friable.  Spleen,  kidneys,  and  pelvic  organs 
normal.  The  mucous  membrane  of  the  oesophagus  was  very  slightly  congested 
and  showed  no  ecchymoses  on  its  walls.  Brain  firm,  normal,  the  cranial  sinuses 
contained  dark  fluid  blood  and  no  clots.  The  presence  of  chloroform  in  the  intes¬ 
tines  was  confirmed  by  distillation  of  the  fluid  contents.  On  heating  the  glass 
tube  leading  from  the  retort,  evidence  of  chlorine  gas  was  obtained  by  its  action 
on  iodised  starch  paper  and  on  litmus.  The  general  result  of  the  examination 
pointed  to  intense  irritation  and  congestion  of  the  alimentary  tract,  most  marked 
in  the  duodenum  and  small  intestine,  and  to  a  lesser  degree  in  the  stomach  and 
large  intestine.  The  condition  of  the  liver  may  have  been  due  to  fatty  change, the 
result  of  long-standing  alcoholism  ;  the  cherry-red  colour  and  fluid  condition  of 
the  blood  in  the  heart  and  cranial  sinuses  are  also  noteworthy. 

The  following,  though  not  strictly  a  case  of  chloroform  poisoning, 
deserves  to  he  recorded  as  a  warning  to  surgeons  : 

A  man  who  had  received  a  gunshot  wound  of  the  abdomen  was  brought  to  the 
hospital  and  operated  on.  The  operation  was  very  difficult,  and  chloroform 
administration  had  to  be  kept  up  for  about  four  hours.  Clas  was  the  illuminant 
used  in  the  operating  room,  and  it  appeared  that  the  gaslight  decomposed  the 
chloroform  with  evolution  of  powerful  chlorinated  vapours,  which  overcame  the 
two  surgeons  and  the  Sisters  of  Mercy.  One  of  the  sisters  died  on  the  second 
clay,  and  the  lives  of  the  others  were  in  great  danger.1 

1  Lancet,  1898,  1,  p.  Gil. 
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rea7o!rofitWfatgalCSingChl0r0f0rm  ^  °"ly  ^  by 

In  October,  1904  an  inquest  was  held  at  Liverpool  on  the  hndv  nf  n,.  t 

vears^he' had  l^en  £?he w  “  giv“’  in  evillence  that  tor  twenty 
.  ne  had  been  in  the  habit  of  inhaling  chloroform  in  order  to  eniov  the  beautiful 

38|  S  !TnTed  'r1,en  "nder  its  “"“«>«•  He  would  l,aveya  bout  whteh 
ast  a  few  days  at  a  time.  His  father,  relations,  and  friends  did  all  they 

sot  be vonrf  H  V™’ Persuade  him  to  break  off  the  habit,  but  he  had 
got  beyond  that.  At  times  when  the  bout  came  on  he  would  absent  himself  from 

bottTef°r  a  d?y  °r/°  Td  GVe?  longer‘  At  his  death  no  less  than  eight  chloroform 
bottles  were  found  in  Ins  pockets  [evidence  does  not  sav  empty  or  full].  Medical 

evulence  showed  that  the  chloroform  had  been  inhaled,  not  swallowed.  A  verdict 
ot  death  from  misadventure  wras  returned. 


Poisoning  by  Ether 

The  action  of  ether  closely  resembles  that  of  chloroform.  It  is  con¬ 
sidered  a  safer  anaesthetic  than  chloroform,  and  certainly  fibrillation  of 
the  heart  and  death  from  vagal  stimulation  do  not  occur.  It  has,  however, 
to  be  given  in  greater  concentration  to  produce  anaesthesia,  and  is  much 
more  disagreeable  and  more  likely  to  cause  bronchial  irritation.  About 
4  to  5  per  cent,  of  ether  in  the  air  is  required  for  anaesthesia.  The  amount 
of  anaesthetic  per  100  c.c.  of  blood  required  to  cause  arrest  of  respiration 
is  40  to  70  mgrms.  in  the  case  of  chloroform  and  160  to  170  mgrms.  in  the 
case  of  ether,  while  the  relative  amounts  to  cause  anaesthesia  are  25  to 
35  mgrms.  chloroform  and  100  to  140  mgrms.  ether.1 

The  importance  of  the  control  of  anaesthesia  by  supplying  a  properly 
regulated  concentration  of  the  anaesthetic  and  increasing  the  ventilation 
in  the  lungs  by  the  supply  of  a  small  percentage  of  carbon  dioxide  has 
been  insisted  upon  by  Haldane2  and  Henderson.3 

Ether  has  been  administered  by  intravenous  injection  and  per  rectum. 
It  is  also  commonly  taken  by  the  mouth  for  its  narcotic  effect,  as  in  the 
case  of  alcohol. 

Symptoms.  When  swallowed  in  moderate  doses,  it  has  a  hot  burning 
taste,  and  produces  during  swallowing  a  sense  of  heat  and  constriction 
in  the  throat.  It  causes  great  excitement  and  exhilaration,  followed  by 
intoxication,  but  persons  may  become  habituated  to  it  and  thus  after  a 
time  it  may  be  taken  in  very  large  quantities  with  comparative  impunity. 
Its  immediate  effects  are  similar  to  those  of  alcohol,  but  are  more  rapidly 
produced,  and  more  transient.  Little  is  known  of  the  effects  of  ether¬ 
drinking  upon  the  duration  of  life.4  Ether  as  a  liquid  has  not  often 
destroyed  life.  Its  symptoms  during  anaesthesia  are  similar  to  those  of 
chloroform. 

Analysis.  When  ether  has  been  taken  as  a  liquid  and  has  caused 
death,  it  may  be  separated  from  the  contents  of  the  stomach  by  distilla¬ 
tion  and  the  product  purified  by  redistillation  with  dry  carbonate  of 
potassium  at  a  temperature  of  about  120°  F.  The  vapour,  bubbled 
through  a  dilute  solution  of  potassium  dichromate  acidified  with  sulphuric 
acid  (best  warmed)  will  reduce  the  orange  dichromate  to  green  chromium 

1  Cusliny,  “  Pharmacology  and  Therapeutics.’ 

2  Lancet,  July  17th,  1926. 

3  December  19th,  1925. 

4  Soo  1890,  2,  p.  885  ;  1891,  1,  p.  659. 
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sulphate  ;  and  by  its  peculiar  odour  ether  may  be  easily  distinguished 
from  alcohol  or  pyroxylic  spirit.  Ether  is  highly  inflammable,  and  bums 
with  a  yellow  smoky  flame,  producing  carbonic  acid  and  water.  When  it 
is  shaken  with  an  equal  bulk  of  water,  only  a  small  portion  is  dissolved  ; 
the  rest  floats  on  the  surface. 

An  Unusual  Anaesthetic  Fatality.1  A  youth,  aged  sixteen,  was  being 
operated  on  for  a  fractured  jaw,  the  anaesthetic  used  being  a  mixture  ot 
ether  and  oxygen.  Warm  air  was  being  applied  by  a  dental  syringe  in 
order  to  keep  the  patient’s  teeth  dry,  when  an  explosion  occurred  at  the 
back  of  the  boy’s  throat.  Acute  haemorrhage  followed,  and  the  boy  died 
within  ten  minutes. 

The  syringe  was  warmed  at  a  flame  which  was  six  feet  away  from  the 
operation  table,  and  there  was  no  naked  flame  nearby. 

Professor  Dixon2  puts  the  ignition  point  of  ether  and  oxygen  at  220° 
C.,  others  have  placed  it  as  low  as  190°  C.  He  points  out  the  difficulty  of 
accurately  defining  the  actual  ignition  point,  but  states  that  there  is  a 
special  danger  in  bringing  a  heated  body  into  contact  with  such  mixtures, 
even  when  the  heated  body  is  not  visibly  red  hot. 


Case.  The  following  case,  reported  by  Dr.  J.  F.  Robertson  ( B.M.J. ,  1909, 
October  30th,  p.  1282),  is  of  interest.  A  man,  aged  46,  states  that  he  tirst  began 
to  inhale  ether  as  a  means  of  obtaining  relief  from  pains  in  his  chest  and  body 
which  were  the  result  of  indulgence  in  alcohol,  but  he  only  occasionally  made  use 
of  this  means.  However,  for  the  last  two  months  he  has  been  more  or  less  con¬ 
stantly  inhaling  ether,  6  drachms  at  a  time,  and  getting  through  a  1-lb.  bottle  of 
ether  a  day,  consequently  he  had  been  bedridden  for  weeks,  and  had  lost  flesh 
rapidly  and  to  such  an  extent  that  he  was  unable  to  stand  without  help  ;  moreover, 
the  circulation  was  so  feeble  that  he  had  hot-water  bottles  to  keep  his  feet  'warm! 
For  the  last  week  he  had  been  fed  per  rectum,  partly  because  he  refused  to  take 
anything  by  the  mouth,  and  also  because  of  troublesome  hiccough  and  sickness 
which  followed  food  given  by  the  mouth.  Gradually  he  became  quite  apathetic, 
taking  no  interest  in  his  surroundings  until  he  reached  a  stage  in  which  he  was 
quite  irresponsible  for  his  words  and  actions,  so  that  he  had  to  be  placed  under 
some  restraint  and  carefully  nursed  away  from  his  home  ;  I  hear  lie  is  now  progress¬ 
ing  satisfactorily,  though  still  very  weak  mentally  and  physically.  As  there  was 
no  wasting  before  lie  took  to  bed,  and  considering  the  large  quantities  of  ether  which 
were  inhaled— no  other  drug  or  alcohot  being  taken— it  is  reasonable  to  assume  that 
his  present  condition  is  due  entirely  to  the  large  and  continual  doses  of  ether. 

During  the  time  he  was  under  my  care  I  never  saw  any  signs  of  paralvsis  nor 
had  he  any  shooting  pains  in  the  legs  or  other  signs  of  neuritis  elslwhere  The 

patellar  reflex  was  just  obtainable,  but,  as  he  resented  interference  1  could  not 
make  any  detailed  examination.  e’  x  couia  not 


Poisoning  by  Nitrous  Oxide  (Laughing  Gas) 

Source  and  Method  of  Occurrence.  This  gas  is  now  produced  in 
enormous  quantities  from  pure  chemical  sources  for  purposes  of  general 
anaesthesia.  Judging  by  statistics,  it  would  seem  to  be  the  safest  of  -111 
general  anaesthetics.3  Fatal  cases  arise  practicallv  in  „nlv!  *  1 

accidentally  in  the  course  of  surgical  operations  T1  «  Wfy1’  V2Z’’ 

was  in  1873.  since  which  date  th£ 

about  one  in  30,000  administrations.  1  to  tlme~ 

Toxicity  and  Fatal  Dose.  The  gas  is  nnlv  dim  . 1 
quantities  being  sometimes  inhaled  without  a,|  r ^5"^“ 

!  p'iH’’  ?ctobor  17tl>,  1926. 

January  30th,  1020 

Hewitt,  “Anaesthetics.” 
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The.  f^al  dose  is  unknown,  but,  as  in  the  cases  of  other  anaesthetics,  it 
probably  varies  enormously  owing  to  idiosyncrasy  of  the  patient. 

Duration.  Nothing  can  be  said  positively  on  this  point.  When  it  is 
tatal  it  usually  is  so  within  a  few  minutes  of  the  inhalation.  Insensibility 
is  produced  within  anything  from  20  to  200  seconds,  and  can  be  maintained 
with  care  for  an  hour,  il  necessary,  although  the  gas  is  usually  given  only 
tor  short  operations. 


Symptoms.  As  in  other  cases  of  general  anaesthesia,  the  symptoms  of 
inhalation  of  the  gas  are,  first,  a  short  period  of  exalted  ideation,  followed 
b\  rapid  unconsciousness.  W  hen  death  ensues  it  is  caused  by  the  action 
of  the  drug  on  either  the  cardiac  or  respiratory  centre. 


Poisoning  by  Ethyl  Chloride  (C2H5C1) 

Ihis  drug  is  mainly  used  for  local  anaesthesia  by  spraying  on  the  part, 
but  is  occasionally  used  as  a  general  anaesthetic.  It  is  very  volatile,  and 
therefore  the  narcosis  appears  and  disappears  very  rapidly.  It  has  the 
same  toxic  effect  as  chloroform. 

Jaeger1  records  a  fatal  case  of  ethyl  chloride  anaesthesia  in  an  alcoholic 
man,  aged  forty,  after  90  drops,  or  barely  2-25  c.c.,  of  the  anaesthetic  had 
been  given.  The  operation  was  an  exploratory  excision  of  an  ulcer  of  the 
leg  suspected  to  be  carcinomatous.  The  autopsy  showed  fatty  degenera¬ 
tion  of  the  heart,  a  small  area  of  consolidation  in  the  upper  lobe  of  the  left 
lung,  and  calcification  of  the  retroperitoneal  and  prevertebral  glands. 
The  case  shows  that  in  employing  ethyl  chloride  anaesthesia  special  atten¬ 
tion  should  be  paid  to  the  condition  of  the  heart,  and  the  mere  suspicion 
of  degenerative  changes  should  serve  as  a  contra-indication  to  its  use. 
For  this  reason  the  greatest  care  should  be  taken  in  administering  ethyl 
chloride  to  alcoholics.  When  the  heart  is  not  absolutely  sound  ether 
anaesthesia  is  preferable.2 

Analysis.  Ethyl  chloride  is  a  colourless  liquid  with  an  ethereal  odour 
and  a  burning  taste.  It  boils  at  12°-13°C.  It  burns  with  a  smoky 
flame,  and  the  combustion  products  include  hydrochloric  acid  and 
chlorine  ( cf .  under  Chloroform). 


Poisoning  by  Methylene  Dichloride  (Dichlormethane  CHXL) 

Source  and  Method  of  Occurrence.  Methylene  dichloride  is  a  highly 

volatile  liquid  and  has  been  used  as  a  substitute  for  the  vapour  of  chloro¬ 
form  in  surgical  operations.  It  was  thought  to  be  less  likely  to  cause 
death.  Like  all  anaesthetic  vapours,  it  has,  however,  destroyed  life  on 
several  occasions,  even  when  given  with  care.  The  history  of  these  fatal 
cases  is  similar  to  that  which  chloroform  vapour  has  furnished  on  numerous 


occasions. 

Symptoms  and  Appearances.  An  operation  for  artificial  pupil  was 
about  to  be  performed  on  a  man,  cet.  40.  Five  minutes  after  the  vapour 
of  methylene  dichloride  was  given,  when  the  operation  had  just  com¬ 
menced,  the  face  of  the  man  became  livid,  the  breathing  difficult,  ant 
the  heart  suddenly  ceased  to  beat.  On  inspection,  the  principal  appear¬ 
ance  was  congestion  of  the  lungs.  In  another  case  a  man  inhaled,  fo 


1  Zentralbl.  /.  Chir.,  July  30th,  1921. 

2  Epit.,  October  8th,  1921. 
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the  purpose  of  a  trivial  operation  a  drachm  ^  h'r'f 

It  was  given  in  the  usual  way  ^“^7“  The  deceased  became 
to  be  not  more  than  one-half  of  the  usual  dose.  .  when  it  wa3 

insensible— the  operation  was  comp  e*  gide  eyes  were 

Noth  nsr  was  found  to  account  for  the  death  except  the  anesthetic. 
Methylene  dichloride  has  sometimes  been  used  under  the  name >  of  cl h  o 

f  .  '  t,,  iraq  fl  man  to  whom  the  vapour  was  administered  at  Charing 

Cross  Hospital  died  within  two  minutes  from  the  effects,  although  it  was 
administered  with  care,  and  by  one  experienced  in  the  US<; 

The  allegation,  therefore,  that  this  vapour  possesses  any  greater  degree  ol 
safety  than  chloroform  in  surgical  practice  is  not  supported  by  1  act.  . 

Analysis.  The  liquid  has  a  peculiar  odour,  resembling  that  of 
chloroform.  It  is  not  inflammable,  but  burns  in  contact  with  flame  with 
a  smoky  combustion.  It  is  not  very  soluble  in  water,  but  sinks  m  it, 
the  globules  having  an  opaque  appearance.  It  has  no  acid  reaction. 
Nitrate  of  silver  gives  no  precipitate  with  it.  If  it  is  boiled  under  a 
reflux  condenser  with  an  alcoholic  solution  of  sodium  hydroxide  it  yields, 
inter  alia,  vinyl  chloride  (recognised  by  its  odour  of  garlic)  and  hydrochloric 
acid.  Chloroform,  under  these  conditions,  gives  no  vinyl  chloride.  On 
the  other  hand,  methylene  dichloride  does  not  give  the  isonitrile  reaction 
given  by  chloroform. 

A  mixture  of  chloroform  and  ether  has  been  sold  as  bichloride  of 
methylene. 
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Poisoning  by  Alcohol 

Ethyl  Alcohol  (C2H5OH). 

Ethyl  alcohol  is  produced  by  the  fermenting  action  of  yeast  on  sugars, 
and  is  concentrated  by  distillation.  The  percentage  of  absolute  alcohol 
in  various  beverages  is  approximately  as  under,  taking  round  figures 
without  regard  for  precise  accuracy  : 

Spirits,  such  as  whisky,  brandy,  gin  and  rum,  contain  about  40  per  cent,  of 
alcohol. 

tortified  wines,  such  as  port  and  sherry,  contain  about  20  per  cent,  of  alcohol. 

Natural  wines,  such  as  claret  and  burgundy,  contain  about  10  per  cent,  alcohol. 

Strong  beer  contains  about  5  per  cent,  of  alcohol. 

A  large  whisky,  which  should  be  half  a  gill  (2t  ounces),  contains  therefore  1 
ounce,  or  .10  c.cm.,  of  absolute  alcohol,  and  the  same  amount  will  be  present  in  a 
pint  of  strong  ale,  half  a  pint  of  claret,  or  a  quarter  of  a  pint  of  port. 

Ihe  absoiption  of  alcohol  from  the  stomach  and  small  intestine  begins 
soon  after  ingestion.  The  rate  of  absorption  is  dependent  upon  a  number 
o  factors,  the  most  important  being  the  presence  or  absence  of  food  in 
the  stomach,  hood  delays  absorption  and  the  delay  is  most  marked  in 
the  presence  of  fat  and  protein  (Haggard  and  Greenberg,  1934  ;  Mellanby, 

1  Pharm.  Jour.,  1871,  p.  875. 
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^  The  concentration  of  alcohol  is  important,  and  generally  the 

comnlete  wfthlnrt  .T”  rapiduiS  itS  effect'  AbsOTPM™  is  usually 
omplete  within  the  first  hour,  so  that  after  a  single  close  the  maximum 

concentration  in  the  blood  is  reached  within  the  same  period.  After 
absorption  the  aleohol  is  distributed  more  or  less  evenly  throughout  the 
tissues  with  the  exception  of  the  bones  and  fat.  Thus,  by  estimating 
the  amount  of  alcohol  in  the  blood,  it  is  possible  to  calculate  the  approxi¬ 
mate  total  quantity  in  the  body  at  that  time  and  the  minimum  quantity 
v  Inch  must  have  been  ingested.  About  90  per  cent,  of  the  alcohol 
absorbed  is  oxidised  and  the  remaining  10  per  cent,  is  excreted,  mainly  by 

•  tu  •  eyS  an(*  ^ie  lun§s-  ^  no  stage  in  its  oxidation  is  alcohol  stored 
in  the  tissues  and  its  disappearance  from  the  blood  takes  place  at  a  fairly 
uniform  rate,  which  for  rough  calculation  may  be  placed  at  10  c.cm.  per 
hour  (0  1 85  c.cm.  per  kg.  of  body  weight  (Mellanby,  1919)11).  It  thus  takes 
about  three  hours  for  the  blood  to  be  cleared  of  alcohol  after  the  ingestion 
of  a  single  large  whisky.  The  excretion  by  the  kidney  is  of  importance,  in 
that  at  the  time  of  secretion  the  urine  has  a  similar  concentration  as  that 
in  the  plasma  at  the  same  time,  though  higher  than  that  in  the  blood 
as  a  whole,  the  ratio  being  approximately  1*3  :  l.2  The  concentration 
in  the  blood  varies,  however,  increasing  during  absorption  and  then 
decreasing  with  oxidation.  It  follows,  then,  that  the  concentration  of 
alcohol  in  a  given  sample  of  urine  will  correspond  with  the  average 
concentration  in  the  blood  during  the  time  the  urine  has  been  collecting 
in  the  bladder  (Smith  and  Stewart,  1932)3  If  the  concentrations  in  the 
urine  and  blood  are  estimated  some  time  after  ingestion,  when  the  alcohol 
in  the  blood  has  fallen  through  oxidation,  it  may  be  found  that  the 
urine  alcohol  is  at  a  higher  level.  Urine  examination  may  therefore  be 
used  instead  of  blood  examination  and  gives  a  reasonably  accurate  idea 
of  the  total  alcohol  in  the  body. 

A  considerable  number  of  investigations  have  been  made  in  an  en¬ 
deavour  to  correlate  the  alcoholic  concentration  in  the  blood  with  the 
behaviour  of  the  individual. 


It  is  generally  agreed  that  with  concentrations  below  0-05  per  cent., 
there  is  little  change  to  be  observed  on  clinical  examination;  at  0  10  per 
cent,  a  number  show  mild  symptoms  and  quite  possibly  some  more  decided 
symptoms.  Between  this  level  and  0-2  per  cent,  the  number  showing 
decided  symptoms  of  intoxication  increases,  and  at  the  latter  figure 
it  is  to  be  expected  that  practically  all  will  be  diagnosed  clinically.  1  he 
critical  concentration  seems  to  lie  at  or  about  the  0T5  level  and  any  person 
with  this  amount  in  his  blood  can  be  considered  to  have  imbibed  a 
dangerous  amount  of  alcohol.  With  increasing  concentrations  the  svmp- 
tons  become  more  intense  and  at  concentrations  beyond  0-2  pei  cent,  up 
to  0-5  per  cent,  there  is  likely  to  be  marked  inco-ordination,  coma  and 

possibly  death. 

Knowing  that  the  concentration  in  the  blood  is  the  same  as  that  in 
the  tissues,  we  may  translate  these  percentages  into  amounts  drunk  as 
follows.  When  the  amount  in  the  blood  is  equal  to  0-15  per  cent,,  the 
person  has  ingested  as  a  minimum  within  a  few  hours  of  the  test  1-5  c.c. 


x  Mellanby,  Med.  Research  Comm.  Report.  31,  1919;  Miles  Exp. 

Therap.,  1922-23,  20,  265  ;  Haggard  &  Greenberg,  J.  Pharmacol.,  1934,52,  iov. 

"2  Biochem.  Jour.,  1925,  vol,  19,  No,  5,  /  3 7. 

3  B.M.J.,  1932,  /,  87. 
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‘‘  gpff  °!  of  1^fcoAo/,r°The  only  acute  effect  of  alcohol  which  is  of  any 
inteEi  (effect' » thlcentral  nervous  system.  Its  first  effect  appears 
ote  a  depression  of  the  highest  evolutionary  centres,  the  centres  regulat- 
L  the  conduct,  judgment  and  self-criticism.  It  passes  progressively 
downwards  through  the  centres  of  earlier  evolutionary  origin  until  the 
motor  centres  are  reached,  and  finally  it  depresses  and  paralyses  the  vital 


centres  in  the  medulla.  .  , . 

There  is  first  a  feeling  of  well-being  and  a  certain  slight  excitation. 
The  actions,  speech  and  emotions  are  less  restrained,  due  to  a  lowoiing 
of  the  inhibition  normally  exercised  by  the  higher  centres  of  the  brain. 
With  this  there  is  increased  confidence  and  a  certain  carelessness  of  con¬ 
sequences.  This  implies  a  lack  of  self-control,  which  is  one  of  the  first 
things  observed  after  alcohol,  and  which  is  a  constant  feature  of  alcoholic 

poisoning.  ,  ,. 

When  the  narcosis  has  penetrated  more  deeply  the  sense  perceptions 

and  skilled  movements  care  affected.  The  increased  loss  of  the  inhibitory 
action  of  the  higher  centres  causes  an  alteration  in  the  conduct  of  the 
individual  according  to  the  dictates  of  his  inherent  desires  and  emotions. 


This  accounts  for  the  fact  that  an  individual  may  become  morose,  gay, 
irritable,  excitable,  pugnacious,  sleepy,  and  so  on,  according  to  the 
dominant  impulses  which  have  been  unleashed  by  the  drug.  The  reaction 
times  are  somewhat  lengthened,  and  there  is  a  certain  clumsiness  and 
inco-ordination  in  the  finer  and  more  skilled  movements  shown  by  slight 
alteration  in  speech  and  in  the  finer  finger  movements. 

This  passes  into  a  third  stage,  where  the  motor  and  sensory  cells  are 
deeply  affected  ;  speech  becomes  thick  and  slurring  ;  co-ordination  is 
markedly  affected,  causing  the  patient  to  stagger  and  possibly  to  fall. 
Finally  a  stage  is  reached  where  the  narcosis  affects  the  whole  nervous 
system,  and  the  patient  passes  into  a  state  of  coma  with  stertorous  breath¬ 
ing,  indicating  a  commencing  paralysis  of  the  respiratory  centre. 

The  coma  gradually  lightens  into  a  deep  sleep,  and  the  patient,  if  left 
alone,  usually  recovers  in  eight  to  ten  hours,  and  wakes  up  with  gastro¬ 
intestinal  irritation,  and  usually  nausea,  vomiting  and  severe  headache. 
If  the  coma  continues  for  more  than  ten  hours,  the  prognosis  is  bad. 


Tests. — A  great  deal  of  work  has  been  done  to  ascertain  if  there  is  a 
measurable  effect  of  alcohol  in  its  earlier  phases  on  the  various  reflexes 
and  on  co-ordinated  actions  which  might  be  made  use  of  in  diagnosis.  A 
list  of  these  works  appears  at  the  end  of  this  article,  from  which  the  reader 
may  obtain  such  information  as  there  is.  The  tests  vary  from  such  simple 
reactions  as  the  speed  of  reaction  to  sight  and  sound  and  movements  of 

the  eye,  to  more  complicated  tests  involving  judgment  and  discrimina¬ 
tion. 

It  may  be  accepted  from  a  careful  perusal  of  the  available  literature 
that  there  is  in  general  a  lengthening  of  reaction  time  and  diminution  of 
discrimination  with  moderately  small  doses  of  alcohol,  the  magnitude  of 
the  delay  in  reaction  time  depending  upon  the  degree  of  complication 
of  the  task  to  be  done.  Many  of  the  tests  were  carried  out  after  a  dose  of 

Alcohol  :  its  Action  on  the  Human  Organism,”  H.M.  Stationery  Office,  1924. 
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alcohol  equivalent  to  one  large  whisky,  producing  a  concentration  of 
approximately  0-05  per  cent,  in  the  blood.  The  slowing  of  the  reactions 
can  be  shown  before  there  is  any  clinical  manifestation  of  intoxication 
The  lengthening  of  reaction  time  varies  considerably  and  is  often  not  of 
gicat  extent,  but  it  must  be  remembered  that  a  delay  of  1/10  of  a  second 

means  that  a  car  travelling  at  50  miles  per  hour  needs  an  additional  7-3 
feet  of  road  in  which  to  pull  up.  5 

In  practice,  several  tests  have  to  be  made,  for  from  time  to  time  an 
individual  is  examined  who  improves  under  the  influence  of  alcohol  in 
one  or  other  of  the  tests  ;  although  it  is  agreed  that  if  a  sufficient  number 
is  applied,  no  subject  ever  improves  in  all. 

Tolerance  is  exhibited  to  a  considerable  extent,  and  the  reason  for  this 
tolerance  is  not  certain.  Some  observers  have  stated  that  in  the  seasoned 
toper  and  in  the  abstainer  the  same  percentage  in  the  blood  produces 
similai  effects,  and  that  in  the  case  of  the  toper  the  absorption  is  slower 
that  the  drug  does  not  reach  the  same  percentage  with  equal  amounts 
ingested,  and  that  it  disappears  from  the  blood  more  rapidly.  There  is 
not  yet  sufficient  evidence  to  be  certain  about  these  points,  and  Prigsheim1 
has  proved  experimentally  that  a  tolerant  animal  shows  no  signs  of  in¬ 
toxication  when  its  blood  contains  enough  alcohol  to  produce  definite 
toxic  symptoms  in  an  ordinary  animal.  It  is  certain,  however,  that  a 
person  in  the  habit  of  taking  alcohol  daily  can  drink  alcohol,  without 
being  drunk  ,  in  quantities  which  would  gravely  affect  a  person  un¬ 
accustomed  to  the  drug. 

In  certain  cases,  especially  after  injuries  to  the  head,  after  an  attack 
of  insanity  or  of  delirium  tremens,  there  may  be  a  greatly  increased  sus¬ 
ceptibility  to  alcohol. 


Symptoms  and  Diagnosis  of  Acute  Drunkenness.  From  the  above 
short  description  of  the  effects  of  alcohol,  it  is  obvious  that  there  is  no 
one  sign  which  is  specific  to  this  drug,  and  a  diagnosis  can  be  arrived  at 
only  by  a  careful  consideration  of  the  whole  of  the  symptoms  and  signs. 

In  the  early  stages  where  there  is  a  simple  loss  of  control,  no  precise 
diagnosis  is  possible,  for  to  all  intents  and  purposes  the  person  might  be 
a  normal  individual.  It  is  quite  possible  that  any  one  in  daily  contact 
with  the  individual  could  tell  at  once  that  his  conduct  was  abnormal,  but 
this  is  beyond  the  reach  of  the  ordinary  observer,  and  the  special  tests  for 
perception,  discrimination  and  control,  give  no  real  help  in  arriving  at  a 
diagnosis. 

In  a  more  advanced  stage  there  may  be  obvious  signs  of  alcoholism. 
The  breath  smells  of  drink.  The  smell  is  not  purely  alcoholic,  but  usually 
has  an  unpleasant  component,  especially  if  the  drink  has  been  taken  over 
a  long  period.  The  face  may  be  flushed,  the  pupils  slightly  dilated  but 
reactive  to  light,  and  the  conjunctiva  congested.  The  pulse  tends  to  be 
accelerated  and  of  low  tension.  The  surface  temperature  is  usually  raised, 
the  internal  temperature  sometimes  reduced. 

There  is  difficulty  in  fixation  of  the  eye,  and  convergence  is  limited. 
Diplopia  may  occur.  Indistinctness  in  speech  may  be  noted,  varying 
with  the  stage  of  intoxication  and  with  the  individual.  The  repetition  of 
difficult  phrases  may  have  a  certain  value  in  estimating  the  loss  of  co¬ 
ordination  of  speech.  Hiccup  may  be  present. 

1  Biochem.  Zeitsch.,  1908,  12,  143. 
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There  may  be  a  certain  mcQ^rdmation^of^^uppei  may  be 

which  should  be  tested  in  tur  .  •  individual  whether  he  is  excited, 

tested  by  noting  should  be  tested 

early.  There  is  no  specific  effect  on  the  reflexes 


„  fu_  «  rnorninff  after  ”  The  examination  of  the  urine  quantitatively 
“Jcohol  “"of  considerable  value  in  arriving  at  a  conclusion  as  to 
whether  the  person  is  intoxicated  by  alcohol. 

Having  finished  the  examination,  the  question  must  arise  whether  the 
oerson  is  ‘‘  drunk  ”  or  not  for  the  purposes  of  the  couits.  It  mu.d 
remembered  that  drunkenness  by  itself  is  not  an  offence  unless  it  is  accom¬ 
panied  by  some  act  or  omission  which  causes  danger  to  the  life  01  pi  opei  l  v 
of  the  individual  or  to  some  other  persons.  Thus  a  person  is  not  cnarg  ■ 
simply  with  being  drunk,  but  with  being  drunk  and  disorderly,  drunk  and 
incapable,  drunk  in  charge  of  a  vehicle,  etc.,  etc. 

The  effect  of  the  alcohol  on  the  conduct  of  the  individual  is  therefore 
the  important  issue,  and  the  point  at  which  the  influence  exerted  by 
alcohol  may  cause  danger  to  the  person  or  to  others  varies  with  the 
particular  occupation  of  the  person  at  the  time  of  ai  rest. 

The  term  “  drunk  ”  is  incapable  of  receiving  a  general  definition,  and 
by  it  we  mean  that  a  person  was  so  affected  by  the  action  of  alcohol  that 
his  conduct  was  sufficiently  abnormal  to  lead  to  his  arrest  in  the  pui  ticulai 
circumstances  charged.  This  definition  obviously  includes  ,\astl\  diffei- 
ent  stages  in  the  intoxication  by  alcohol,  for  a  man  driving  a  motor-car 
in  traffic  might  be  considered  drunk,  whereas  a  person  under  the  influence 
of  alcohol  to  the  same  extent,  but  driving  a  horse  vehicle,  might  not  be 
considered  drunk,  and  further,  the  stage  at  which  the  horse-driver  might 
be  considered  drunk  would  not  necessarily  be  held  reprehensible  in  the 
case  of  a  pedestrian. 

In  giving  evidence  about  the  condition  of  such  a  person,  the  practi¬ 
tioner  should  not  use  the  term  “  drunk  ”  if  it  can  be  avoided,  but  should 
state  whether  the  person  had  taken  alcohol  or  not,  and  whether  in  his 
opinion  the  alcohol  was  taken  in  sufficient  quantity  to  affect  the  patient  to  a 
dangerous  extent  in  carrying  out  the  occupation  in  which  he  was  engaged 
at  the  material  time.  In  the  deeper  stages  of  intoxication  the  diagnosis  is 
not  difficult  and  can  usually  be  made  safely  by  the  average  policeman. 

The  Road  Traffic  Act,  1930,  Section  15,  runs  as  follows  : 

“  Any  person  who  when  driving  or  attempting  to  drive,  or  when 
in  charge  of  a  motor  vehicle  on  a  road  or  other  public  place  is  under 
the  influence  of  drink  or  a  drug  to  such  an  extent  as  to  be  incapable 
of  having  proper  control  of  the  vehicle  shall  be  liable  ...” 

1  Mr.  Justice  Rigby  Swift,  Liverpool  Assizes,  February  14th,  1934,  stated  that  the 
police  (a  polico  surgeon)  have  no  right  to  apply  tests  for  drunkenness  without  the  consent 
of  the  accused,  and  a  similar  ruling  has  recently  been  given  by  a  full  bench  of  Scottish 
j  udges  in  making  their  decisions  in  a  case  of  appeal. 
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by  i  nclud  ing  com  li  t  io  n.f  w  h  id?  "ldem  tbe  SC0Pe  of  a  possible  charge 

drunkenness,  “?  “dinarily  described 

influence  in  intoxication  by  alcohol  or  otl  '  i'  °  '  ecidmS  w^lat  degree  of 
stituting  a  standard  beyond  which  n  n!,  drUg,  Can  be  regarded  as  con- 
himself  incapable  of  controlling  a  mL^vehtoJ*  "  *°  haV®  rentIered 

duty  tattS X  tTZ^yhe^t0  SUt  1  SUSpeCt’  “  18  Ws 
and  in  the  presence  of  witnesses  ask  his  t0  examine  him, 

examination  informing  him  of  his  ri at  /  ?  *,°  F°ceed  with  the 

the  re«„lfQ  g  1  h  llght  to  refnse,  and  that  if  he  consents 

dme  a  car  lie  is  not  in  a  fit  condition  to  give  or  withhold  consent  and 
f  |  examination  carried  out  in  these  circumstances  is  illegal  Most 

n  t  dZTA'ZTZ’  Clfm  that  the>-  are  ™t  drunk  and  arf  perfeeUy 
„  1  e’  so  that  the  aforementioned  argument  is  rather  two-edged 

fo.  by  claiming  at  trial  that  the  examination  is  illegal  they  admit  the 
]  stice  of  the  charge  preferred  against  them.  A  further  legal  point  should 

in  h^onin-1”"6  yi  tHat  ‘f  ,the  e,xaminin8  Surgeon  certifies  that  the  suspect 
n  his  opinion  is  too  much  under  the  influence  of  alcohol  to  be  in  charge 

°J  1  car’  ''e  ““St  inform  him  of  the  fact  and  of  his  right,  if  dissatisfied 
ttith  the  finding,  to  have  a  doctor  of  his  own  choice  examine  him  at  his 
own  expense. 

„  11  has  already  been  stated  that  there  is  no  legal  definition  of  the  word 

nunk  but  it.  is  desirable  that  the  examining  doctor  should  have  in 
Ins  mind  some  sort  of  standard  by  which  to  formulate  his  opinion.  In 
192/  a  Committee  of  the  British  Medical  Association,  specially  appointed 
ii -i  0  PyrPose’  produced  a  report  on  Tests  for  Drunkenness  ;  from  their 
deliberations  the  Committee  came  to  certain  conclusions  which  are 
quoted  here  in  extenso  : — 


Classification  of  Tests 

Pile  Committee  having  carefully  considered  the  tests  at  present  in  use 
for  establishing  the  fact  that  an  individual  is  under  the  influence  of  alcohol, 
also  those  brought  to  notice  by  recent  scientific  research,  has  come  to  the 
conclusion  that  tests  should  be  applied  with  a  view  to  determining  the 
following  facts  : — 

(a)  Y\  hether  the  person  concerned  has  recently  consumed  alcohol. 

( b )  Whether  the  person  concerned  is  so  much  under  the  influence 
of  alcohol  as  to  have  lost  control  of  his  faculties  to  such  an  extent 
as  to  render  him  unable  to  execute  safely  the  occupation  on  which 
he  was  engaged  at  the  material  time. 

(c)  Whether  his  state  is  due,  wholly  or  partially,  to  a  pathological 
condition  which  causes  symptoms  similar  to  those  of  alcoholic 
intoxication,  irrespective  of  the  amount  of  alcohol  consumed. 

The  tests  were  consequently  considered  under  each  of  these  headings 
and  conclusions  arrived  at  as  follows  : — 
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1  Tests  to  Prove  that  a  Person  has  Recently  Consumed  Alcohol 

Jksxs?.  'A*  s=“ = 

practical  value  as  smell. 

(ii)  The  smell  of  alcoholic  liquor  in  the  breath  or  in  vomited  matter 

(if  any)  is  a  sign  of  the  consumption  of  alcohol. 

(hi)  A  factor  which  must  be  borne  in  mind  in  regard  to  the  smell  o 
alcoholic  liquor  in  the  breath  is  that  the  intensity  of  the  smell  vanes 
according  to  the  nature  of  the  liquor  that  has  been  consumed  and  to  the 
time  that  has  elapsed  since  its  consumption. 

(iv)  If  there  is  no  smell  of  alcoholic  liquor  in  the  breath  of  a  person 
seen  within  a  reasonable  time  after  his  arrest,  it  is  improbable  that  he  has 
recently  consumed  alcohol,  and  search  would  be  made  for  some  other 
cause  of  the  condition  concerning  which  an  accusation  has  been  made 

against  him. 

‘  (v)  Keenness  of  the  sense  of  smell  varies  in  different  individuals  who 

may  be  applying  this  test.  This  fact  must  be  taken  into  consideration, 
and  also  the  fact  that  the  smell  of  alcoholic  liquor  in  the  breath  may  be 
disguised  by  various  substances. 


2.  Tests  to  Determine  Impairment  of  Control  of  Faculties 

(i)  There  are  no  tests  universally  applicable  for  determining  the  amount 
of  alcohol  which  would  render  a  person  incapable  of  carrying  on  his 
occupation  in  a  proper  manner,  as  the  effect  of  alcohol  varies  within  wide 
limits  in  different  individuals  and  in  the  same  individual  under  differing 
conditions.  Fine  shades  of  self-control  might  be  lost  without  any 
apparent  signs  of  alcoholic  intoxication. 

(ii)  The  first  effect  of  alcohol  is  on  the  higher  centres  and  is  subjective, 
and  even  if  no  objective  symptoms  occur  the  subjective  effect  of  alcohol 
may  be  sufficient  to  make  it  unsafe  for  an  individual  to  be  in  a  responsible 
position,  for  example,  in  charge  of  a  mechanically  propelled  vehicle. 

(iii)  There  is  No  Single  test  which  Taken  by  itself  would  justify  a 
medical  practitioner  in  deciding  that  the  amount  of  alcohol  consumed  had 
caused  a  person  to  lose  control  of  his  faculties  to  such  an  extent  as  to 
render  him  unable  to  execute  safely  the  occupation  on  which  he  was  en¬ 
gaged  at  the  material  time.  A  correct  conclusion  can  only  be  arrived  at 
by  the  consideration  of  a  combination  of  several  tests  and  observations 
such  as : — 

General  demeanour  ; 

State  of  the  clothing  ; 

Appearance  of  conjunctivfe  ; 

State  of  the  tongue  ; 

Smell  of  the  breath  ; 

Character  of  the  speech  ; 

Manner  of  walking,  turning  sharply,  sitting  down  and  rising, 
picking  up  a  pencil  or  coin  from  the  floor  ; 

Memory  of  incidents  within  the  previous  few  hours,  and  estima¬ 
tion  of  their  time  intervals  ; 

Reaction  of  the  pupils  ; 

(  haiacter  of  the  breathing,  especially  in  regard  to  hiccup. 
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(iv)  The  following  are  tests  upon  which,  taken  by  themselves  little 

I*"  deCWing  WhethCT  a  ™  ‘het 


Presence  of  tachycardia  (rapid  pulse)  ; 
Repetition  of  set  words  or  phrases  ; 
Character  of  handwriting  ; 

Walking  along  a  straight  line  ; 

Failure  of  convergence  of  the  eyes. 


3.  Tests  for  Pathological  Conditions  Simulating  Alcoholic  Intoxication 

(i)  The  pathological  conditions  which  may  cause  symptoms  resembling 
those  ot  alcoholic  intoxication,  irrespective  of  whether  or  not  any  alco¬ 
holic  liquor  has  been  consumed,  come  under  certain  of  the  following 
groups  or  diseases  : — 

A.  Severe  Fevers. 

2>.  Acute  Inflammatory  Lesions  of  the  Brain  or  the  Cerebral 
Meninges. 

C.  Other  less  Acute  Lesions  of  the  Central  Nervous  System. 

J).  Mental  and  Nervous  Disorders. 

E.  Diseases  in  which  General  Metabolism  is  probably  at  fault. 

F.  The  Results  of  Head  Injuries. 

G.  Vascular  Lesions  of  the  Brain. 

H .  The  Acute  Effects  of  Drugs. 

I .  The  Chronic  Effects  of  Chemicals. 

J .  The  Effects  of  Extremes  of  Temperature. 

K.  Excessive  Loss  of  Blood. 

L.  Stokes  Adams  Disease. 

M.  Sudden  Nervous  Shock. 

N.  Hysterical  Trance. 

O.  Auto-Intoxication. 

P.  Acidosis. 

(ii)  Diagnosis  would  have  to  be  decided  (a)  by  a  chemical  examination 
of  the  urine,  including  tests  for  pathological  and  toxicological  abnor¬ 
malities,  and  of  the  vomit  (if  any)  ;  (b)  by  an  examination  of  the  knee- 
jerks  and  other  reflexes,  the  pupils,  retinae,  heart,  and  organs  of  respira¬ 
tion  ;  and  (c)  by  an  examination  for  signs  of  kidney  disease  and  for  signs 
of  intracranial  disease,  such  as  retraction  of  the  head  and  hemiplegia  or 
any  paralysis  of  the  cranial  nerves. 

(iii)  There  is  no  single  symptom  due  to  the  consumption  of  alcoholic 
liquor  which  may  not  also  be  a  sign  of  some  other  pathological  condition. 
The  value  of  these  points  detailed  above  as  established  by  practical 
examination  may  now  be  considered. 

General  Demeanour.  The  suspect  alcoholic  may  exhibit  in  his  general 
behaviour  any  of  the  emotions  to  which  human  beings  are  liable,  and 
almost  every  such  mood  has  been  seen  in  the  examination  of  such  cases. 
Probably  the  individual  shows  an  exaggerated  condition  of  what  is  lus 
own  prevailing  mood.  The  loquacious  mood,  with  a  marked  tendency 
to  repetition  of  some  phrase  or  sentence  is  amongst  the  commonest  seen. 
Occasionally,  conversely,  one  encounters  the  silent,  dour  type,  or  again 
the  aggressive,  the  abusive,  the  suspicious,  the  sentimental  and  emotional 
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element  may  be  .eminent,  and 

si  hie  attitude  to  the  seriousness  of  s  ^mon  i  y  unusual  not 

—  «— the 

state  of  the  Clothing.  itl >' 'U.o'acoused  hap tobelong 

not.  expect,  .none  of  the  ^cla^owh,  be  improperly 

an  opt  t  with  tlplete  unconcern  on  the  man’s  part. 
In^  the-6  great  majority  of 'cases,  however,  the  clothing  is  quite  correct. 

Anoearance  of  the  Conjunctiva:.  These  are  invariably  injected  in 
certffied  cases,  but  one  must  remember  similar  effects  especially  on  mo  or 
cyclists  from  exposure  to  cold  and  dust. 

State  of  the  Tongue.  By  far  the  commonest  sign  here  is  a  dry,  turret 
tongue- excessive,  salivation,  sometimes  described,  is  very  rare.  1  is 
extraordinary  how  rapidly  this  dry,  furred  condition  forms  and  a  similar 
dry,  glazed  appearance  of  the  fauces  frequently  accompanies  it. 

Smell  of  the  Breath.  There  is  nothing  to  add  to  the  statements  in 
Section  1  above  of  the  British  Medical  Association  report. 


Character  of  the  Speech.  Thickness  of  speech,  slurring  of  consonants, 
and  general  difficulty  of  articulation  arc  very  common.  These  are  better 
elicited  by  asking  the  suspect  his  name  and  address  and  occupation,  or  by 
getting  him  to  read  a  paragraph  from  a  newspaper,  than  by  asking  him 
to  repeat  any  of  the  stock  phrases  or  words  frequently  employed,  over 
which  many  a  normal  individual  may  stumble.  1  aiticulai  care  is  neces 
sarv  to  make  sure  there  is  no  physical  defect  to  account  for  the  articula- 
tion  defect. 


Manner  of  Walking,  etc.  This  often  shows  significant  features 
either  in  swaying  in  ordinary  walking  or  staggering  in  turning,  or  by  the 
individual  walking  with  a  broad  base  and  requiring  space  in  which  to 
turn.  At  other  times  the  obviously  deliberate  type  of  walking  in  an 
effort  to  do  well  marks  a  departure  from  the  normal.  Walking  a  line 
and  heel  and  toe  walking  are  difficult  to  some  normals.  Walking  on  stairs 
also  provides  evidence  at  times— the  walk  upstairs  often  being  accom¬ 
plished  quite  well,  but  in  descent  when  the  man  has  to  preserve  his  balance 
while  the  knees  are  bent  he  reveals  definite  inco-ordination  in  his  movements. 
Fumbling  movements  in  picking  up  a  pencil  from  the  floor  may  at  times 
also  be  seen,  but  are  not  so  frequently  in  evidence. 


Memory  of  Incidents  within  the  Previous  Few  Hours  and  Estimation 
of  Their  Time  Intervals.  This  is  one  of  the  most  valuable  tests.  Most 
people  can  at  any  time  of  the  waking  day  t  ell  the  time  at  least  within  an 
hour,  but  in  those  under  the  influence  of  alcohol,  even  when  inco-ordination 
signs  are  not  prominent,  there  is  frequently  marked  memory  defect  in  this 
respect,  errors  of  three  or  four  hours  in  the  estimate  of  the  time  being  fre¬ 
quent,  These  nearly  always  err  in  the  direction  of  giving  a  time  earlier 
than  the  actual  time,  and  frequently  correspond  to  the  time  at  which  the 
individual  commenced  to  imbibe,  e.q.,  if  at  midnight  a  man  states  he 
thinks  it  is  8  o  clock,  it  will  probably  be  found  on  further  investigation  that 
this  was  the  hour  when  his  drinking  started  and  the  intervening  hours  have 
been  “  concertinaed  ”  in  his  memory.  Not  infrequently  too  when  this  sign 
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ranks*  eouan °f  P?iPllS‘  The  evidence  from  examination  of  the  pupils 

cases8  certified  Zt*  T  T'T  fign  in  Value‘  Almost  invariably^ 

dilated  and  ^ that  fbt  a™  J0U"d  that  the  pupil  is  wide1^  or  moderately 
,  U  .  that  the  ^flex  for  light  is  either  absent  or  very  sluggish  even 

*  hen  carried  out  in  the  dark  with  the  aid  of  the  light  from  a  stfo^  torch 
Character  of  the  Breathing  and  Presence  of  Hiccup.  When  the  breath- 
positSivfffeCted  and  hlCCUP  has  develoPed’  other  signs  are  usually  strongly 

Of  the  tests  on  which  the  Committee  state  little  stress  should  be  laid 
by  themselves  mention  has  been  made  of  repetition  of  set  words  or 
p  if  rises,  and  of  walking  a  line.  Failure  of  convergence  of  the  eyes  has  not 
een  found  helpful.  Tachycardia,  however,  is  invariably  present  in  those 
under  the  influence  of  alcohol,  and  though  sheer  excitement  or  nervous¬ 
ness  may  produce  the  same  symptoms,  its  absence  is  definitely  in  favour 
of  the  accused. 


Character  of  Handwriting.  This  is  a  useful  test.  It  is  true  that 
excitement  may  cause  irregular  handwriting,  but  the  gross  nature  of  the 
irregularity  so  frequently  seen  is  not  likely  to  be  accounted  for  in  this 
way.  But  there  is  something  more  significant.  If  a  man  is  asked  to 
write  his  name  and  address,  he  is  asked  to  do  something  which  for  most 
people  is  almost  an  automatic  action,  but  in  those  under  the  influence  of 
alcohol  it  is  very  frequent  to  find  in  their  signatures  and  addresses,  little 
errors  of  spelling  which  one  would  not  expect  and  which  indicate  definite 
lack  of  co-ordination  between  the  hand  and  brain.  These  errors  take 
the  form  usually  of  letter  duplication,  or  of  duplicating  the  w  rong  letter, 
e.g.,  Aberdeen  may  be  spelt  ABERDENN,  or  ABERDDEN,  or  Great 
spelled  GREEAT  or  Street,  STREET  or  STRETT.  These  small  errors 
ma}^  be  of  considerable  importance  in  estimating  inco-ordination. 

In  the  British  Medical  Association  report  it  is  stated  that  “  there  is 
no  single  symptom  due  to  the  consumption  of  alcoholic  liquor  which  may 
not  also  be  a  sign  of  some  other  pathological  condition  ”  and  a  long  list 
of  conditions  is  given  which  have  to  be  borne  in  mind.  Malaria  is 
occasionally  and  unexpectedly  encountered,  and  Locomotor  Ataxia, 
Spastic  Paraplegia  and  G.P.I.  have  all  been  seen.  Head  injuries  are  common 
and  may  cause  confusing  symptoms,  so  much  so  that  if  a  serious  head 
injury  is  present  it  is  unwise  to  certify  that  symptoms  resembling  alco¬ 
holism  are  in  fact  due  to  alcohol. 

The  effects  of  various  drugs  may  be  very  similar  to  the  effects  of  a  lcohol, 
e.g.,  the  effects  of  Belladonna  with  the  dilated  pupils,  blurred  vision,  dry 
tongue,  staggering  gait,  difficulty  in  speech  and  excitement,  have  at  times 
caused  confusion  ;  and  luminal  may  also  cause  doubt  at  times.  In  dia¬ 
betics  an  overdose  of  insulin  producing  hypoglycemia  results  in  a  state 
almost  indistinguishable  clinically  from  drunkenness,  and  an  Airdrie 
bus  driver  was  convicted  under  Section  1 5  of  the  Road  Traffic  Act  (w  hich 
includes  not  only  the  effects  of  alcohol  but  "  of  a  drug  )  because  of 
inability  to  drive  from  hyperinsulism.  The  effects  of  intense  cold  have 
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also  been  to  cause  con- 

Cr^^'^bted  that  carbon  monoxide  fumes  may 
produce  mental  confusion,  staggering  gait  and  mco-ordmation  . 

Iloes  not  occur  till  there  is  a  blood  concentration  of  about  JO  per  cent.,  . 
that  to  substantiate  such  a  defence  it  would  have  to  be  shown  that  eit 
the  exhaust  defect  was  gross,  or  that  the  exposure  was  prolong  . 
spectroscopic  examination  of  the  blood  if  carried  out  at  the  time  would  of 
course  prove  or  disprove  the  case.  These  and  all  other  possible  conditions 
which  may  increase  the  difficulty  of  diagnosis  can  only  be  eliminated  by 
great  care  in  clinical  diagnosis  and  by  bearing  all  such  possibilities  1 

mind  at  the  time  of  examination.  .  ^  u  ^ 

As  previously  mentioned,  there  is  a  relationship  between  the  alcohol 
present  in  the  urine  and  the  amount  circulating  in  the  blood  it  is 
advisable,  therefore,  to  take  a  sample  of  urine  from  the  patient  if  he  dries 
not  object,  and  another  sample  after  a  quarter  to  half  an  hour,  ine 
second  sample  when  quantitatively  analysed  gives  information  as  to  the 
concentration  of  alcohol  in  the  blood  at  the  time  of  arrest.  If  a  sample 
of  blood  can  be  obtained  for  analysis  so  much  the  better.  We  are  not 
yet  in  a  position  to  state  that  a  certain  concentration  in  the  blood  connotes 
a  certain  stage  of  intoxication,  but  the  knowledge  is  of  value  in  support¬ 
ing  clinical  evidence  and  does  give  definite  information  about  the  amount 
ingested.  In  many  of  the  States  in  America  precise  limits  have  been 
laid  down,  and  if  a  person  is  found  to  have  that  percentage  of  alcohol  in 
his  blood  it  is  in  itself  accepted  as  proof  of  intoxication.  The  reader  will 
remember  that  one  large  whisky  in  a  medium-sized  man  produces  a  con¬ 
centration  of  approximately  0  05  per  cent,  in  the  blood.  The  most 
commonly  accepted  figure  indicating  intoxication  is  015  per  cent.,  which 
represents  a  dose  of  three  large  whiskies.  It  is  generally  known  that 
cases  occur  in  which  one  whisky  produces  definite  intoxication,  and  all 
are  familiar  with  others  in  which  three  large  whiskies  may  produce  little 
apparent  effect,  but  the  question  arises,  even  if  there  is  no  precise  clinical 
effect,  whether  the  effect  of  this  amount  of  alcohol  on  the  reactions  is 
likely  to  make  a  man  a  bad  driver.  None  of  the  tests  proves  this,  but 
they  all  show  that  there  is  a  diminution  in  those  reactions  and  controls 
which  might  diminish  the  driver’s  skill.  It  would  appear  also  that 
alcohol  tends  to  cause  a  driver  to  increase  his  speed  without  knowing  it, 
and  to  take  risks  that  he  would  not  ordinarily  take.  It  is  equally  well 
known  that  some  drivers,  knowing  the  effect  of  alcohol  upon  them, 
habitually  exercise  more  care  than  usual  after  drinking. 

An  interesting  series  of  observations  made  in  the  United  States  (Hol¬ 
comb,  1938)  gives  further  light  on  this  question.  In  one  investigation  of 
cases  of  personal  accident  when  the  drivers  could  be  examined,  it  was 
found  that  47  per  cent,  of  drivers  involved  in  accidents  had  been  drinking. 
Twenty-five  per  cent,  of  them  ( i.e .,  more  than  half  of  the  drivers  who  had 
been  drinking)  had  0-1  per  cent,  of  alcohol  in  the  blood,  while  14  per  cent, 
(i.e.,  nearly  a  third  of  the  drivers  who  had  been  drinking)  had  as  much  as 
0T5  per  cent,  or  over.  Holcomb  made  a  further  investigation  of  a 
general  cross-section  of  drivers  in  a  certain  locality  over  a  period  of 
a  week.  These  consisted  of  1,750  drivers  examined  on  the  road  at  differ- 
ent  periods  of  each  day  and  night.  He  ascertained  that  12  per  cent  of 
these  drivers  had  been  drinking  and  as  they  comprised  a  fair  cross-section 
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Jtmfty  b°  assumed  that  about  12  per  cent,  of  all  drivers  are  in  the  habit 
of  drinking  to  a  greater  or  less  extent.  Since  about  47  per  cent,  of  drivers 
involved  in  accidents  appear  to  be  in  the  habit  of  drinking,  it  would  appear 
hat  the  liability  to  accident  of  the  drinking  driver  is  considerablv  greater 
t  han  that  of  the  non-drinking  driver.  Since  the  percentage  of  alcohol  in 
the  blood  of  each  driver  was  known,  it  would  be  of  interest  to  find  out  at 
what  concentration  the  chances  of  accident  in  the  non-drinking  group 
approximated  that  in  the  drinking  group.  It  was  found  that  the  accident- 
liability  increased  as  the  amount  of  alcohol  in  the  blood  increased,  as 
v  ould  naturally  be  expected,  but  that  when  the  concentration  of  alcohol 
was  0  05  per  cent.,  or  lower,  there  was  no  increased  tendency  to 
accident.  In  other  words,  there  was  the  same  chance  of  accident  in 
drinking  and  non-drinking  drivers  when  the  former  had  0  05  per  cent, 
or  less  alcohol  in  the  blood.  This  indicates  that  at  that  concentration, 
\\  hicli  represents  about  one  large  whisky,  alcohol  is  not  a  significant  cause 
of  accidents.  Holcomb  calculated  that  a  driver  with  0  15  per  cent, 
alcohol  in  his  blood  had  fifty-five  times  as  great  a  chance  of  meeting  with 
an  accident  as  one  free  of  alcohol,  and  if  his  data  are  correct,  they  illustrate 
the  importance  of  the  problem  and  the  necessity  of  dealing  with  it. 

As  a  general  conclusion  on  this  aspect  of  the  subject,  it  may  be 
accepted  : — 

(1)  That  the  part  played  by  the  so-called  drunken  motorist  in  road 
accidents  has  been  greatly  exaggerated. 

(2)  That  the  ingestion  of  alcohol  exercises  a  deleterious  influence  on 
driving  and  is  a  potential  danger  in  quantities  which  do  not  produce 
sufficient  effect  to  be  recognisable  by  clinical  examination. 

(3)  That  the  clinical  examination  for  alcohol  in  the  blood  can  give  a 
reasonably  accurate  idea  of  the  total  amount  ingested  and,  although  in 
itself  it  cannot  prove  that  a  person  is  incapable  of  having  control  of  a 
motor,  it  can  indicate  that  the  skill  of  the  person  driving  is  reduced. 

(4)  That  the  point  at  which  alcohol  induces  dangerous  driving  cannot 
be  laid  down  for  any  one  individual,  but  there  is  sufficient  evidence  to 
indicate  that  at  or  about  0-125  to  0-15  per  cent,  in  the  blood,  there  is  a 
definite  danger.  This  does  not  mean  that  below  that  figure  the  driver  is 
not  affected  ;  he  may  be  clinically  intoxicated  with  less  than  0-1  per  cent., 
but  the  position  becomes  critical  at  that  concentration. 

(5)  That  at  a  concentration  of  0-15  per  cent,  the  majority  of  people  are 
intoxicated,  but  some  are  not  and  therefore,  although  no  rigid  inter¬ 
pretation  of  intoxication  is  possible  from  the  test,  it  can  quite  properly 
be  used  as  a  corroborative  test. 

(6)  That  if  a  definition  used  in  a  number  of  States  in  the  U.S.A.  were 

adopted  in  this  country,  namely  : — 

“  If  the  ability  of  a  driver  has  been  lessened  in  any  degree  by  the  use 
of  intoxicating  liquors,  then  the  driver  is  assumed  to  be  under  the  influence 
of  intoxicating  liquor,”  then  the  problem  of  dealing  suitably  with  the 
drinking  driver  would  be  greatly  simplified. 

Alcoholic  Coma.  The  insensibility  produced  by  alcohol  may  not 
come  on  until  after  a  certain  period,  when  it  may  develop  with  great 
rapidity.  Christison  met  with  an  instance  in  which  a  person  fell  suddenly 
into  a  deep  stupor,  some  time  after  he  had  swallowed  sixteen  ounces  of 
whisk v.  without  any  of  the  usual  premonitory  symptoms.  In  another 
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instance,  a  person  may  apparently  recover  from  the  first  effect  and  then 
suddenly  become  insensible  and  die  convulsed  In  the  paralytic  sta  e 
tlie  respiration  is  slow  and  stertorous,  the  pulse  almost  nnpereeptil  It, 
the  skin  cold  and  cyanatic.  The  pupils  may  be 

stimulating  the  skin,  or  in  some  cases  dilated  and  fixed.  I  he  reflexes 
may  be  absent.  The  more  concentrated  the  alcohol,  the  more  rapidly 
are  the  symptoms  induced,  and  the  more  severe  is  their  character.  Dilute 
alcohol  generally  produces  a  stage  of  excitement  before  stupor,  while 
concentrated  alcohol  may  produce  profound  coma  in  a  few  minutes. 

This  coma  requires  to  be  differentiated  from  apoplexy,  concussion, 
and  other  forms  of  coma  due  to  uraemia,  diabetes,  etc.,  and  in  con¬ 
nection  with  the  latter  it  is  to  br  remembered  that  an  overdose  of  insulin 
may  cause  coma  from  hypoglycaemia.  In  any  case  of  genuine  insensibility 
or  coma,  the  condition  of  the  patient  is  serious,  and  he  must  not  lie  left  in 
a  police  cell,  but  must  be  placed  under  careful  supervision  and  treatment, 
either  at  home  or  in  a  hospital. 

(1)  The  history,  if  obtainable,  may  decide  the  matter  offhand. 

(2)  Local  injury  to  the  head  should  be  excluded. 

(3)  Note  the  pupils,  dilated  in  alcohol  poisoning  and  in  many  other 
poisons.  According  to  MacEwen,  if  the  patient  has  lain  unmolested  for 
half  an  hour  the  pupils  will  be  found  contracted  ;  if  any  external  stimu¬ 
lation  is  applied,  such  as  moving  him,  pulling  his  hair  or  slapping  him, 
the  pupils  will  be  seen  to  dilate  gradually.  On  allowing  him  to  lie  still 
the  pupils  again  contract.  A  contracted  pupil  may  indicate  opium 
poisoning  or  haemorrhage  into  the  pons  ;  unequal  pupils,  haemorrhage 
into  or  injury  of  the  brain  ;  and  if  the  pupils  are  inactive  the  case  is 
serious,  whatever  be  its  precise  nature. 

(4)  Temperature:  raised — haemorrhage  into  pons  ;  lowered— signifies 
danger,  but  does  not  differentiate  the  source  of  it. 

(5)  Localised  paralysis,  as  opposed  to  general  helplessness,  suggests 
an  asymmetrical  lesion,  probably  haemorrhage  or  softening. 

(6)  The  urine  should  be  examined  for  alcohol,  sugar,  acetone,  albumen, 
casts,  blood,  etc. 

(7)  The  general  appearance  of  the  skin  ;  flushed  and  sweating 
(probably  alcohol),  cold  and  blue  (collapse  from  other  poison),  or  cold 
and  sweating  (opium). 

(8)  The  breath  may  be  smelt.  If  no  odour  of  alcohol,  it  is  practically 
certain  that  the  case  is  not  “  drunk  ;  if  an  odour,  this  is  not  of  much 
value  without  some  history  of  how,  or  why,  the  alcohol  was  taken,  and  it 
excludes  neither  apoplexy  nor  any  other" serious  condition.  A  smell  of 
opium,  carbolic,  or  any  definite  drug  other  than  alcohol,  is  strong 
presumption  in  favour  of  poison. 

,  The  other,  infinitely  more  difficult  aspect  of  this  question  is  that  in 
wmeh  a  condition  of  excitement  or  active  stupidity,  really  due  to  cross 
organic  disease,  and  shortly  to  be  followed  by  a  fatal  coma,  is  mistaken 
for  the  pre-comatose  stage  of  drunkenness.  It  is  mistakes  made  in  this 
direction  that  have  so  frequently  led  to  severe  strictures  being  passed  by 
the  public  press  on  private  practitioners,  on  police  surgeons,  and  on 
hospital  resident  medical  officers. 

To  clear  up  the  matter  precisely,  the  same  observations  should  be 
made  as  m  the  cases  of  coma,  but  there  are  difficulties  in  the  way  in 
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that  (  )  the  person  concerned  may  resent  the  examination  by  violent 
struggles  or  otherwise,  and  (2)  he  may  have  been  observed  only  at  a 
distance  performing  stupid  actions  which  are  attributed  to  drunkenness 
but  are  in  reality  due  to  serious  disease.  In  the  former  case  he  must  be 
vept  under  careful  professional  attention  till  an  examination  can  be 
made  ;  in  the  latter  case  a  medical  witness  must  be  firm,  but  cautious 
in  the  deductions  he  draws  from  his  post-mortem  examination  (vide,  for 
such  a  case,  Vol.  I,  under  “  Head  Injuries  ”). 


Treatment.  In  the  ordinary  forms  of  alcoholic  intoxication,  nothing 
is  required  but  to  let  the  patient  sleep  it  off  under  observation.  If 
s\  mptoms  are  severe  the  stomach  should  be  thoroughly  washed  out  with 
warm  water,  and  bicarbonate  of  soda  and  glucose  may  be  administered 
intravenously  if  the  condition  warrants  it.  It  is  the  activity  of  this 
treatment  compared  with  the  measures  required  for  apoplexy,  for  poison¬ 
ing,  for  meningeal  haemorrhage,  or  for  other  acute  cerebral  affections  that 
renders  the  diagnosis  so  important. 

Pal  the1  found  that  inhalation  of  oxygen  had  a  powerful  antagonistic 
effect  on  the  toxic  effects  of  alcohol.  In  experiments  on  rabbits  it  was 
possible  to  counteract  the  effect  of  a  lethal  dose  of  alcohol  by  such 
inhalation.  In  human  beings  the  symptoms  were  much  reduced,  and  a 
very  favourable  effect  was  produced  on  the  motor  and  mental  symptoms 
in  two  cases  of  delirium  tremens  in  which  it  was  tried. 


Methyl  Alcohol  (CH3OH).  “  Wood  Spirit  ”  is  prepared  in  enormous  quantities 
by  the  destructive  distillation  of  wood.  The  crude  “  pyroligneous  acid  ”  consists 
of  acetic  acid,  wood  alcohol,  aldehydes,  ethers,  ketones  and  other  products.  The 
acetic  acid  is  separated  out  as  a  salt,  and  the  wood  alcohol  i£  collected.  A  great 
deal  of  this  comes  to  Europe  from  America  under  the  name  “  American  Crude 
Wood  Alcohol,”  its  composition  being  :  acetone  and  other  ketones,  16  per  cent.; 
aldehydes,  amines  and  oils,  6  per  cent. ;  methyl  alcohol,  70  per  cent. ;  water,  8  per 
cent.  The  alcohol  is  separated  by  fractional  distillation  and  yields  “  denaturing 
wood  alcohol,”  used  everywhere  for  denaturing  alcohol.  From  this  other  grades 
of  methyl  alcohol  are  prepared,  varying  in  purity.  In  1853  the  British  Government 
sanctioned  the  use  of  “  methylated  spirits  ”  duty-free,  this  consisting  of  a  mixture 
of  9  parts  of  spirits  of  wine  and  1  part  of  methyl  alcohol  (wood  naphtha).  In  1891, 
owing  to  the  possibility  of  “  methylated  spirits  ”  being  sufficiently  purified  to  make 
it  potable,  and  the  growing  practice  of  drinking  even  unpurified  methylated  spirits 
especially  by  the  lower  classes,  it  was  decided  to  restrict  the  use  of  methylated 
spirit  to  manufacturers  only  and  to  prescribe  the  addition  of  a  further  denaturant 
for  general  purposes.  This  denaturant  consists  of  mineral  naphtha  (petroleum), 
and  the  mixture  known  as  “  mineralised  methylated  spirits  is  sold  to  the  general 
public.  It  was  found,  however,  that  ordinary  methylated  spirits  was  not  universally 
applicable  to  manufacturing  processes  requiring  the  use  of  alcohol,  and  accordingly 
in  1902  the  Commissioners  of  Inland  Revenue  authorised  the  use  of  duty-free 
alcohol  denatured  with  substances  other  than  wood  naphtha,  and  in  1904—5  the 
amount  of  wood  naphtha  to  be  used  for  denaturing  ordinary  methylated  spirit 
for  industrial  purposes  was  reduced  from  10  to  5  per  cent,  of  the  mixture.  According 
to  the  Methylated  Spirit  Regulations,  1930,  the  following  varieties  of  methylated 
spirit  are  recognised. 

Mineralised  Methylated  Spirits  consisting  of  90  per  cent,  by  volume  of  ethyl 
alcohol,  94  per  cent,  of  wood  naphtha  and  \  per  cent,  of  crude  pyridine.  Ihe 
mixture  to  be  coloured  with  an  aniline  dye  (Methyl  \  iolet). 

Industrial  Methylated  Spirits  consisting  of  95  per  cent,  by  volume  of  alcohol 

and  5  per  cent,  of  wood  naphtha.  , 

Industrial  Methylated  Spirits  (pyridinised)  consisting  of  industrial  methylated 
spirits  with  the  addition  of  I  per  cent,  of  crude  pyridine. 

1  Deutsche  Zeitschrift  fur  Nervenheilkunde,  Leipzig,  July  1926. 
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cent. 


Power  Methylated  Spirits  containing  1J  per  cent,  wood  naphtha,  i  per 

^  i  •  i  i Unmn  mn  rPPfill 


uxwiv  i-**^**  o -  •  .  r 

hospital  or  nursing  home  on  receipt  ol  a 


sell  industrial  spirits  in 

practitioner,  dentist,  veterinary  surgeon, 

“'^In'many'part^of  the  country  methylated  spirit  is  used  for  drinking  purposes 


in  spite  of  the  addition  of  the  nauseous 


substances  prescribed  by  the  Regulations. 


The1 spirits  are  mixed  with  aromatic  mineral  waters  and  with  the  cheaper  varieties 
of  red  Wine.  The  latter  beverage,  known  as  Red  Biddy,  makes  a  potent  and  not 

particularly  unplalatable  drink.  .  . 

Pure  methyl  alcohol,  made  synthetically  or  by  refining  wood  a  cohol,  is  a  colour¬ 
less  mobile  fluid  with  an  odour  similar  to  ethyl  alcohol,  and  has  a  burning  taste, 
is  used  for  denaturing  ethyl  alcohol,  as  a  solvent  for  fats  and  varnishes,  for  cinemato¬ 
graph  films,  for  the  production  of  formalin  and  other  chemicals,  and  in  many  other 
trade  processes.  It  has  been  used  considerably  in  the  adulteration  of  alcoholic 
beverages,  especially  in  the  United  States  of  America,  -  The  drinking  of  pure  methyl 
alcohol  is  not  common,  though  cases  occasionally  occur  among  workers  in  chemical 
factories.  Although  a  large  number  of  known  cases  have  been  investigated  in  this 
country,  the  typical  effects  of  methyl  alcohol  on  the  optic  nerve  have  been  obser  \  e< 
in  comparatively  few.  In  the  United  States  of  America  and  in  Germany  a  verj  lai  ge 
number  of  cases  of  blindness  have  been  reported,  and  Leschke  {Munch.  Med. 
Woch.,  April  29th,  1932)  states  that  no  less  than  400  deaths  occurred  from  its  use 
in  America  in  the  winter  of  1931. 

Methyl  alcohol  is  readily  absorbed  into  the  body,  but  though  its  action  resembles 
that  of  ethyl  alcohol  to  a  great  extent,  it  is  eliminated  much  more  slowly,  and  there¬ 
fore  with  repeated  small  doses  tends  to  accumulate  in  the  blood.  YV  indhausen1 
states  that  it  does  not  disappear  from  the  blood  until  about  three  or  four  days,  and 
gives  the  fatal  dose  for  man  as  under  120-240  grams.  Symptoms  may  be  delayed 
for  several  hours. 

The  symptoms  of  poisoning  by  the  drug  consist  of  headache  and  nausea, 
vomiting  and  pain  or  severe  cramps  in  the  abdomen.  There  is  marked  muscular 
weakness  and  depressed  cardiac  action.  There  may  be  dyspnoea  and  cyanosis. 
The  effect  on  the  central  nervous  system  is  more  intense  and  persistent  than  with 
ethyl  alcohol.  There  may  be  delirium  and  coma,  which  may  last  for  two  or  three 
days.  There  is  a  toxic  effect  on  highly  specialised  nerve  elements,  and  partial  or 
complete  blindness  is  a  common  sequel. 

It  has  been  suggested  that  many  of  the  toxic  features  of  wroocl  alcohol  are 
due  to  the  impurities  which  it  contains,  and  that  synthetic  methyl  alcohol,  which 
is  pure,  is  free  from  these  effects.  This  is  untrue,  for  Hunt2  and  other  investigators 
have  shown  that  pure  methyl  alcohol  is  just  as  toxic  as  wood  alcohol.  It  has  been 
suggested  that  the  formation  of  formaldehyde  anti  formic  acid  during  the  oxidation 
of  methyl  alcohol  is  the  true  cause  of  the  toxic  phenomenon.  Roe3  in  the  investiga¬ 
tion  of  16  cases  came  to  the  conclusion  that  the  symptoms  were  due  to  acidosis 
and  varied  with  the  fall  of  the  alkali  reserve.  He  found  that  ethyl  alcohol  asserted 
a  favourable  effect.  In  treating  a  case,  the  stomach  must  be  thoroughly  washed 
out,  and  intensive  treatment  with  alkalies  adopted  to  combat  the  acidosis. 

Fusel  Oil.  The  mixture  of  alcohols  constituting  this  substance  is  produced 
in  comparatively  small  quantity  in  the  alcoholic  fermentation  of  most  bodies 
containing  sugar,  the  largest  proportion  being  contained  in  alcohol  prepared  from 
potatoes.  lusel  oil  consists  mainly  of  two  alcohols,  one  of  which,  fso-butyl-carbinol 
or  inactive  amyl  alcohol  (CH3)aCH.CH2CH2.OH),  is  optically  inactive,  while  the 
other,  active  amyl  alcohol  (C2H5(CH3)CH.CH2.OH),  is  strongly  laevorotatory. 

ormic,  acetic,  propionic,  butyric,  valeric  and  other  acids,  ethyl  acetate  and  other 
esters,  are  also  present. 

at  of  mw  °r  recently  manufactured  spirits  is  attributed  in  part 

,  L  i  .  to  the i  presence  of  fusel  oil  produced  during  the  fermentation  and  not 

P  y  separated,  but  it  is  not  known  whether  this  is  really  so  or  not. 

1  ('hem.  Zeitung,  1926,  50,  558. 

‘  Amer.  Jour.  Pharm.,  1925,  97,  495. 

Roo,  D.,  Acta  med.  Scand.,  1943,  113,  558. 
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some  distilleries.  ^usJl^on  Ts^m 'oilv  1  ia viic^^’  t  f”1  ^  h°  obtained  8ratis  from 
odour  said  to  resemble  jargonelle  nonr  Wltb  a  blirn>«g  acrid  taste  and  an 

tion  for  rheumatism  T/has '***  as  an  applica- 

those  of  ordinary  spirits  and  is  said  to  be  f  &  d  P°lsonous  properties  superior  to 
of  Europe  to  the  consumers  of  ^ ^ known  in  some  of  the  northern  countries 
“  glass  of  good  fusel.”1  1  f  ^  ’  "  10  fre<3uently  ask  to  be  served  with  a 


hardly  L  LJrl  li  F°ISOn"*«  are  usually  accidental ;  these  bodies  can 
Hi  V  homicldal  purposes,  and  assuredly  not  for  suicide 

be  re  I?  *  I(  the  concentrated  vapour 

■  p  red,  it  uill  produce  the  usual  effects  of  intoxication  There  is  a 

by  thenaTco0hol m  Whl°h  a  t7°Jears  of  a§e  was  thrown  into  a  stupor 
by  tlie  alcoholic  vapour  of  eau  cle  Cologne.  1 

Post-mortem  Appearances.  The  inspector  must  he  careful  to  smell 
c°ntents  of  the  stomach,  though  it  is  possible  that  the  smell  may 
ia\  e  disappeared  A  sample  of  the  stomach  contents  and  a  sample  of 
blood  should  be  taken  for  analysis  in  every  case. 

rP,  Alcoho1  undoubtedly  acts  as  an  irritant  of  mild  degree  to  the  stomach, 
ibis  organ  may  be  congested  or  inflamed  or  there  may  be  little  change 
lorn  the  normal.  When  death  lias  taken  place  rapidly,  there  may  be 
the  peculiar  odour  of  some  form  of  spirits  in  the  contents  ;  but  this  will 
not  be  peiceived  if  the  quantity  taken  was  small,  or  if  many  hours  have 
elapsed  before  the  inspection  is  made.  The  brain  and  its  membranes 
are  sometimes  found  congested. 


A  gul  was  found  at  four  o  clock  in  the  morning  lying  insensible  on  the  floor. 
She  had  had  access  to  some  brandy,  which  she  had  stvallowed  from  a  quartern 
measure  found  near  her  quite  empty.  She  had  spoken  to  her  mother  only  ten 
minutes  before,  so  that  the  symptoms  must  have  appeared  very  rapidly.  She  was 
seen  four  hours  aiterwards.  She  wras  then  quite  insensible,  in  a  state  of  profound 
coma,  the  skin  cold  and  covered  with  a  clammy  perspiration.  There  had  been 
slight  vomiting.  The  child  died  within  twelve  hours,  without  recovering  con¬ 
sciousness,  from  the  time  at  which  she  was  first  found. 


On  inspection,  there  was  injection  of  the  brain  and  its  membranes  ; 
the  heart  and  lungs  were  quite  healthy.  The  mucous  membrane  of 
the  stomach  presented  patches  of  intense  redness,  and  in  some  places 
it  was  thickened  and  softened  ;  portions  of  it  were  detached  and  hanging 
loosely  in  the  stomach  ;  and  there  were  patches  of  black  extravasated 
blood  about  it.  It  contained  a  greenish-coloured  liquid,  but  there  was 
no  smell  of  brandy  in  it,  neither  was  this  perceptible  in  the  breath  of 
the  child,  four  hours  after  the  alcoholic  liquid  had  been  taken.  At  first 
it  was  suspected  that  arsenic  had  been  administered  ;  but  the  symptoms 
were  not  those  of  arsenical  poisoning,  and  neither  arsenic  nor  any  other 
metallic  irritant  Avas  present  in  the  contents  of  the  stomach.  Traces  of 
alcohol  were  detected  by  the  process  described  below. 

Analysis.  When  a  large  dose  lias  been  taken  and  the  case  has  proved 
rapidly  fatal,  the  contents  of  the  stomach  may  have  the  odour  of  alcohol, 
or  of  the  alcoholic  liquor  taken.  The  odour  is  not  always  perceptible, 
or  it  may  be  concealed  by  other  odours.  In  a  case  of  poisoning  by  gin, 
the  liquid  withdrawn  from  the  stomach  after  seven  hours  had  no  odour. 
In  the  case  of  the  child  already  related,  the  smell  of  brandy  had  entirely 

1  Lancet,  1901,  2,  p.  606. 
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disappeared  in  twelve  hours- 

5-  sevas 

mixed  with  anhydrous  sulphate  o  PI  in  a  smaller  flask,  by  a 

quantity  and  submitted  to  a  be  d  d  distiUation  should  be 

h  dry  carbonate  of  ^ 

in  a  small  tube  provided  with  a  Surface  and  ma/bo 

of  alcohol,  if  present,  will,  after  a  time  float  on  the  hot 
drawn  off  by  a  pipette  and  examined.  Absorbed  in 

pungent  taste,  a  peculiar  ot  oui  »n  hell  deposits  no  carbon  on 

white  deposit  of  carbonate  of  barium  or  calcium  Cael  or  c  amd  and 
water  are  the  sole  products  of  its  combustion.  3.  li  e  liquid  becomes 
green  when  boiled  with  a  few  drops  of  a  solution  of  bichromate  of  P°|as' 
si  uni  mixed  with  sulphuric  acid.  4.  The  alcoholic  liquid  is  made  alMine 
with  a  solution  of  potash  or  soda,  warmed  and  a  soiution  of  iodine 
iodide  of  potassium  is  added  until  the  liquid  is  brownish  yellow  .  potash 
is  again  added  till  the  liquid  again  just  becomes  colourless,  boonei  o 
later  iodoform  separates  as  a  yellow  scaly  precipitate,  which,  when 
examined  under  the  microscope,  is  seen  to  consist  of  six-sided  stars  and 
rosettes.  5.  The  alcoholic  liquid  is  warmed  with  a  little  glacial  acetic 
acid  and  a  few'  drops  of  concentrated  sulphuric  acid.  Ethyl  acetate  is 
formed  and  recognised  by  its  ‘  fruity  odour. 


The  following  method  will  allow'  of  the  detection  of  a  quantity  of 
alcohol  too  small  for  separation  by  the  process  above  mentioned.  Make 
a  mixture  of  strong  sulphuric  acid  and  a  saturated  solution  of  bichromate 
of  potassium  :  moisten  with  this  mixture  a  few  fibres  of  asbestos,  and 
enclose  them  in  a  glass  tube  connected  with  the  retort  or  flask  in  which 
distillation  is  carried  on.  For  this  purpose  a  bask  or  tube  similar  to 
those  used  for  detection  of  chloroform  vapour  will  be  found  serviceable. 
The  smallest  portion  of  alcohol-vapour  passing  over  the  asbestos, 
immediately  renders  it  green,  by  converting  the  chromic  acid  into  chromic 
sulphate.  This  may  serve  as  a  trial  test  or  for  evidence,  according  to 
circumstances.  The  tube  may  be  removed,  and  the  condensed  vapour 
collected  for  the  application  of  the  other  tests.  Ether  and  methyl  alcohol 
produce  a  similar  result,  as  do  other  volatile  oxidisable  organic  compounds 
(aldehydes,  ketores,  etc.). 


Colorimetric  Method  of  estimating  Traces  of  Alcohol  in  Dilute  Solution. 
The  method  is  based  upon  the  following  facts  :  If  we  boil  for  one  minute 
a  mixture  of  1  c.c.  of  2  per  cent,  solution  of  potassium  bichromate,  5  c.c. 
of  01  per  cent,  solution  of  alcohol,  and  5  c.c.  of  concentrated  sulphuric 
acid,  allowing  the  mixture  to  cool,  the  liquid  assumes  a  pure  green  colour 
(chromic  sulphate). 


A  series  of  tints  varying  from  green  to  yellow  can  be  obtained  from 
the  following  quantities  of  the  0-1  per  cent,  alcohol  solution: 


5  c.c. 


4-5c.c.,  4  c.c.,  3-5  c.c. ,  3  c.c.,  2-5  c.c.,  2  c.c.,  1-5  c.c.,  I  c.c.,  and  0-5  c.c., 
completing  each  volume  to  5  c.c.  with  distilled  water,  and  then  boiling 
with  the  potassium  bichromate  and  sulphuric  acid  as  stated  above, 
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estimated  with  sufficient  accuracy. 

From  the  solution  of  alcohol  under  examination 


and  1  c.c.  of  the  bichromate  and  5  c 


C.C.  of  mnpontr-ofn,l  ,  1 ..  1 - _ •  i 


,  5  c.c.  are  taken, 


hen  the  process  is  applied  to  blood  or  urine,  a  preliminary  distillation 
is  necessary.  A  measured  volume  of  blood  mixed  with  a'  little  picric 
acid,  or  of  urine  made  alkaline  with  sodium  hydroxide,  is  submitted  to 
steam  distillation  in  a  large  flask.  An  efficient  condense  is  required  and 
the  receiver,  a  graduated  flask  or  cylinder,  should  be  cooled  in  ice.  A 
volume  of  distillate  exactly  equal  to  the  volume  of  fluid  taken  for  the 
analysis  is  collected,  and  5  c.c.  of  this  are  used  for  the  development  of 
the  colour  as  already  described. 

Cannan  and  Sultzer’s  Method  for  the  determination  of  alcohol  in  the 
blood1  : — 

A  known  volume  of  blood  is  delivered  directly  on  two  or  three  times 
its  weight  of  anhydrous  sodium  sulphate,  which  is  distributed  over  the 
bottom  of  a  distilling  flask. 

This  is  placed  on  the  water-bath  at  40°  to  50°  C.,  and  evacuated 
through  a  tube  containing  a  known  volume  of  standard  potassium 
dichromate,  and  an  equal  volume  of  strong  H2S04.  The  distillation  is 
allowed  to  proceed  for  fifteen  to  twenty-five  minutes  with  the  pump 
running.  The  vacuum  is  then  broken  by  opening  the  capillary  inlet 
of  the  distilling  flask  and  the  absorption  tube  disconnected.  The 
contents  are  washed  into  a  flask  with  sufficient  water  to  dilute  the 
H2S04  to  less  than  5  per  cent.,  excess  of  10  per  cent,  potassium  iodide 
solution  is  added,  and  the  liberated  iodine  is  titrated  with  standard  sodium 
thiosulphate  and  starch.  This  titration,  subtracted  from  the  thiosulphate 
titre  of  the  volume  of  potassium  dichromate  used,  gives  the  amount  of 
the  latter  required  to  oxidise  the  alcohol,  and  from  the  factor,  1  c.c. 
N/10K2Cr2()7  =  115mgrm.  alcohol,  the  amount  of  alcohol  can  be 
obtained.  It  must  be  borne  in  mind  that  in  these  procedures  all  volatile 
reducing  substances  are  included  in  the  estimated  “  alcohol.”  The 
editor  has  found  that  perfectly  normal  blood  may  appear  to  contain  as 
much  as  50  mgrm.  of  alcohol  per  100  c.c.  The  results  obtained  by  this 
method  are  probably  always  a  little  too  high.  A  convenient  apparatus, 
enabling  the  estimation  to  be  made  on  2  c.c.  of  blood  has  been  described 
by  Southgate  (Carter  and  Southgate,  Trans.  M edico- Legal  Soc.,  Yol.  20, 


p.  31). 


1  “Heart,”  1924,  148. 
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reagent  (0  1  g  or  0-25  g.  pure  K2Cr207  dissolved  in  1  c.c  of  water  and 
nwde  up  to  100  c.c.  with  concentrated  sulphuric  acid  ;  the  more  dilute 
reagent  is  used  when  the  expected  alcohol  concentration  is  below  0-2  pe. 
cent  )  Tlie  ground-glass  stopper  carrying  the  cup  A  s  fitted  to  tl  e 
flask  and  held  in  place  by  a  rubber  cap.  The  flask  is  then  heated  in 
water-bath  at  50-60°  C.  for  two  hours.  The  stopper  is  removed 
great  care  (particles  of  dried  blood  must  not  be  allowed  to  fall  from  the 
cup),  the  reaction  mixture  is  diluted  to  about  25  c.c.  with  distilled  water 
0-5  c.c.  of  5  per  cent.  KI  solution  is  added,  and  the  mixture  is  i  ia  ec 
with  0-01  N.  sodium  thiosulphate  solution.  The  volume  of  thiosulphate 
(in  c.c.)  is  subtracted  from  the  volume  required  for  the  reagents  alone 
The  difference,  multiplied  by  0-113  (an  empirical  factor  since  the  alcohol 
is  not  oxidised  according  to  the  theoretical  equation),  gives  the  weight 
of  alcohol,  in  mg.,  present  in  the  blood. 


Method  of  Friedernann  and  Klass.2  None  of  the  methods  just 
described,  is  specific  for  ethyl  alcohol  ;  any  volatile  reducing  substance 
will  interfere.  In  blood,  acetone  and  acetoacetic  acid  are  the  most  likely 
interfering  substances  and  in  severe  ketosis  may,  as  Widmark  pointed 
out,  account  for  as  much  as  0  03  per  cent,  (or,  rarely,  much  more)  of 
apparent  alcohol.  In  urine,  unless  the  fluid  is  made  alkaline  volatile 
organic  acids  may  also  interfere. 

These  difficulties  are  at  least  partly  overcome  in  the  method  of 
Friedernann  and  Klaas,  in  which  a  preliminary  treatment  with  mercuric 
oxide  remove  interfering  aldehydes,  etc.,  and  alkaline  permanganate  is 
used  instead  of  acid  bichromate  as  the  oxidising  agent. 

For  blood,  saliva,  tissues  (frozen  in  liquid  air  and  crushed),  a  sample  of 
about  1  g.  is  introduced  into  a  300  c.c.  Kjeldahl  flask,  mixed  with  about 
50  c.c.  distilled  water,  5  c.c.  of  sod.  tungstate  (10  per  cent.)  solution, 
o  c.c.  of  mercuric  sulphate  (10  per  cent,  in  2  per  cent,  sulphuric  acid),  a 
little  powdered  talc  and  brought  slowly  to  boiling  point.  In  about 
t\\  ent\  minutes,  30  to  35  c.c.  are  distilled,  the  vapour  passing  through  a 
tinned  metal  condenser  to  a  well-cooled  recever. 


1  Biochem.  Z.,  1922,  131,  471. 
J.  Biol.  Chem.,  1930,  //j,  47. 
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riie  whoie,  or  an  aliquot  part  (made  to  35  c.c.  with  distilled  water)  of 
distillate  is  mixed  with  10  c.c.  of  5  per  cent,  sodium  hydroxide  and 
i  constant  rotation,  25-0  c.c.  of  standard  potassium  permanganate 


minutes  and  then  cooled  in  running  water,  10  c.c.  of  10  N  sulphuric  acid 
are  added,  and  the  mixture  is  titrated  with  standard  sodium  thiosulphate. 
Blank  determinations  must  be  done  on  the  reagents.  The  titration 
should  be  made  with  thiosulphate  of  the  same  normality  as  the  per¬ 
manganate  used.  The  quantity  of  alcohol  should  be  such  that  the 
volume  of  permanganate  used  to  oxidise  it  is  not  greater  than  5  c.c. 
Oxidation  is  not  complete  and  the  following  empirical  factors  are  used  : 

100  c.c.  of  0-22  N  KMn04  =  0  0855mg.  ethyl  alcohol 


0  0420  „ 
0  0215  „ 


From  lapse  of  time,  the  effects  of  treatment,  or  absorption  and 
elimination,  there  may  be  no  trace  of  alcohol  in  the  stomach  or  intestines  ; 
nevertheless  the  person  may  have  died  from  the  effects.  In  one  case, 
fatal  in  eight  hours,  no  alcohol  was  found  in  the  stomach.  One  cause  of 
failure  may  sometimes  be  traced  to  the  distillation  being  restricted  to  a 
portion  of  the  contents.  It  is  advisable  to  distil  the  whole,  as,  if  necessary, 
the  distillate  or  the  residue  can  be  examined  for  other  poisons.  Distilla¬ 
tion  of  a  sample  of  blood  should  be  carried  out  in  every  case  of  alleged 
poisoning  by  alcohol. 

Fusel  Oil  is  a  volatile  liquid  of  a  pale  yellow  colour,  lighter  than 
water  and  only  sparingly  soluble  in  it.  It  is  dissolved  by  alcohol  and 
ether  in  all  proportions,  but  not  readily  by  chloroform.  Water  separates 
it  from  its  ethereal  solution.  It  has  a  hot  burning  taste  and  an  offensive 
spirituous  odour,  which  is  very  persistent  and  peculiar  :  by  this  it  may 
be  distinguished  from  other  alcoholic  liquids.  It  is  inflammable,  and 
burns  with  a  pale  bluish  flame.  Like  alcohol,  ether,  and  wood -spirit,  it 
decomposes  chromic  acid,  producing  green  chromic  oxide  (or  chromium 
sulphate  if  sulphuric  acid  is  present).  In  organic  mixtures  ether  might 
be  used  for  its  separation. 

By  distilling  one  part  of  fusel  oil  with  two  parts  of  acetate  of  potas¬ 
sium  and  one  part  of  sulphuric  acid,  an  ethereal  liquid,  amyl  acetate,  is 
produced,  which  is  used  in  confectionery  under  the  name  of  Essence  of 
Jargonelle  Pear.  Since  the  odour  of  this  ester  is  characteristic,  its  pre- 
paration  may  be  used  as  a  test  for  fusel  oil.  A  child  on  two  occasions 
became  partially  comatose  and  had  livid  lips  and  a  feeble  pulse,  after 
eating  some  confectionery  which  it  was  calculated  contained  about  one 
drop  of  this  essence.  Hence  its  use  is  not  without  danger.1 


1  Pharm.  Jour.,  November  1851,  p.  214. 
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,r  ,  7  ,  7  qn:rif  [t  is  a  very  inflammable  liquid,  burning  vith  a 
l  flame  I  iS  light  and  volatile,  readily  in  part  separable  from 

other  liquWs  by  distillation  below  200°  F.  Its  odour  .s  peculmr.  It 
mixes  with  water  and  alcohol  in  all  proportions. 

Mrthd  alcohol  reduces  acidified  potassium  dichromate  to  green  chromic 
sulphate  just  as  ethyl  alcohol  does  Whereas  ethy  alcohol,  however, 
moduces  acetaldehyde,  methyl  alcohol  produces  formaldehyde.  It  the* 
fore  the  suspected  material  be  distilled  and  the  distillate  be  again  distilled 
with  potassium  dichromate  and  sulphuric  acid,  using  a  well-cooled  con¬ 
denser  and  receiving  vessel,  a  solution  of  formaldehyde  is  obtained,  io 
this  solution  a  few  drops  of  a  5  per  cent,  solution  of  phenyl  hydrazine  are 
added,  followed  by  one  drop  of  0-5  per  cent,  sodium  mtroprussidc  solu¬ 
tion  and  a  few  drops  of  10  per  cent,  sodium  hydroxide  solution.  In 
presence  of  formaldehyde,  a  blue  colour  appears,  changes  to  green,  and 
finally  a  yellowish-red.  (Acetaldehyde  gives  a  red  colour.)  Other  tests 
for  formaldehyde  may  also  be  applied. 


Cases.  At  an  inquest  held  in  May  1904,  the  evidence  showed  that  a  Mont¬ 
gomeryshire  farmer  gave  his  son,  aged  four,  whisky  to  drink,  with  the  result  that 
the  child  died  in  convulsions.  The  jury  returned  a  verdict  of  death  from  alcoholic 
poisoning,  and  the  father,  who  admitted  that  his  children  were  frequently  given 
beer  and  spirits  at  home,  was  censured. 

A  woman,  cet.  41,  drank  straight  off  one  and  a  half  pints  of  whisky  twenty-two 
overproof ;  she  died  within  live  and  a  quarter  hours.1 

Two  pints  of  whisky  caused  death  within  eight  hours  in  an  adult.2 

A  child,  cet.  3,  died  comatose  after  a  small  tea-cup  of  whisky,3  and  a  boy  of  six 
after  three  ounces  of  whisky  was  seized  with  spasms  and  died  with  a  temperature 
of  105°  F.4 5 

On  July  23rd,  1926,  a  London  physician  was  arrested  and  charged  with  being 
drunk  while  driving  a  motor  car. 

It  was  stated  in  evidence  that  while  driving  at  midnight  the  car  mounted  the 
footpath,  ran  along  it  for  some  distance,  then  turned  across  the  road,  ran  into  a 
lamp-post,  rebounded  across  the  road,  and  came  to  rest  against  a  garden  wall. 

The  constable  who  made  the  arrest  gave  evidence  that  the  accused  was  drunk, 
and  this  was  confirmed  by  the  police-surgeon.  The  accused  gave  evidence  that 
he  was  not  suffering  from  the  effects  of  alcohol,  but  from  the  effects  of  an  overdose 
of  insulin.  Ho  was  supported  by  four  doctors,  who  all  stated  that  the  effects  of 
insulin  might  be  mistaken  for  drunkenness. 

He  was  convicted,  fined,  and  his  licence  withdrawn  for  twelve  months.  Twelve 
days  afterwards  he  died  from  diabetes. 

It  should  be  understood  that  unless  insulin  is  given  with  care,  not  only  as  regards 
the  dose,  but  also  as  regards  the  next  meal,  there  may  be  loss  of  nervous  and 
muscular  control  due  to  the  consequent  hypoglycannia,  which  may  readily  be 
mistaken  for  the  effects  of  alcohol. 

On  poisoning  by  fusel  oil,  the  following  is  taken  from  the  Lancet,  1901  2 

p.  606  :  — 

“  Dr.  Thomas  B.  Futcher,  of  Johns  Hopkins  University,  records  in  the  New 
York  Medical  Journal  of  August  3rd  two  cases  from  the  clinic  of  Professor  Osier 
of  the  somewhat  rare  condition  of  poisoning  by  ‘  fusel  oil,’  an  ingredient  of  crude 
spirits.  The  cases  recorded  in  medical  literature  are  very  few  Dr  W  M  Ord 
reported  a  case  at  St.  Thomas’s  Hospital  in  1889, 3  and  Dr.  J.  Swain*  recorded  a 
lata  case  at  the  Bristol  Royal  Infirmary  in  1891.  The  two  cases  recorded  by 

1  895,  1,  p.  72. 

2  Lancet,  1897,  1,  p.  1158. 

3  Ibid.,  1899,  2,  p.  63. 

4  Ibid. 

5  Lancet,  1889,  2,  p.  1225 

0  1891,  1,  p.  903. 
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Dr.  Futcher  are  as  follows  •  — l  «rao  e 

who  w^s  admitted  to  the  Johns  Hopkins  ! losi.itaratXmtT'  |twc;^y‘ei-ht| >'ears’ 
of  genoral  weakness.  It  was  found  that  in  /  .  ut  midnight,  complaining 

,  e  blood  showed  4,500,000  red  corpuscles  and  7,000  leucocytes  per  cubic  millimetre 

and  :ZieT  ::jnLyMr ooiour  r:d  siishtij'  »«*  • 

albumen  and  n  tl  resemblmg  violets.’  There  was  a  faint  trace  of 

TesTwith  nbenvlh^d  ®  Wlt^  Fell  ing  s  solution  sugar  was  found  to  be  present. 

,  th  phenylhydrazme  and  with  yeast  confirmed  the  presence  of  sugar,  but  the 
o  nsope  showed  that  ,t  wa,  not  glucose  (dextrose),  a!,  the  solution  was  tvo 

f  It  ,  JS  '  +  ,day  he  Uoune  was  free  from  su8ar>  but  a  trace  of  albumen  persisted 

for  a  day  or  two  longer.  She  was  discharged  as  recovered  after  four  days.  Case  2 

was  that  of  a  man,  aged  twenty-eight  years,  who  was  admitted  into  the  hospital 
at  the  same  time  and  under  the  same  conditions  as  the  above  patient.  His  tem¬ 
perature  was  100°  F.,  the  pulse  was  120,  and  the  respirations  were  forty-eight  per 
minute.  1  he  right  arm  showed  impairment  of  sensation  and  the  right  leg  showed 
loss  of  power  and  an  excessive  knee-jerk.  He  gradually  improved  in  hospital, 
though  the  muscular  and  sensory  impairment  persisted  for  four  or  five  days.  He 
was  discharged  on  the  sixth  day.  His  urine  had  a  dark  brown  ‘  smoky  ’  appearance, 
with  a  peculiar  aromatic  fruity  odour.’  It  gave  the  same  chemical  reaction  for 
sugar  as  did  the  urine  in  the  previous  case,  but  was  inactive  to  polarised  light. 
Methsemoglobin  w  as  also  present  in  the  urine  with  a  few  disintegrated  red  corpuscles. 
J  lie  sugar  disappeared  from  the  urine  during  the  second  day.  The  presence  of 
sugar  in  both  these  cases  was  a  peculiar  and  very  rare  feature.” 


Poisoning  by  Methyl  Alcohol  ( Wood  Spirit ),  Epidemic  in  Berlin.  On  the 
morning  of  December  27th,  1911,  a  number  of  people  in  the  Municipal  Shelter  for 
the  Homeless  were  suddenly  seized  with  illness  and  fifteen  died.  Twenty  more  were 
so  ill  that  they  w'ere  removed  to  the  Friedrichshain  Hospital.  Other  cases  occurred, 
in  the  end  amounting  to  129,  of  which  ninety-four  were  very  severe  and  fifty-seven 
died.  The  Shelter  was  a  refuge  for  people  having  no  abode  and  persons  were 
admitted  without  formality  for  the  night.  The  symptoms  of  those  affected  were 
very  striking,  and  included  profound  cyanosis  of  hands,  feet  and  face.  There  was 
manifestly  a  high  degree  of  air  hunger  and  excessive  restlessness,  the  patients  tlirow- 
ing  themselves  about  in  their  beds  and  boring  their  heads  into  their  pillows.  Con¬ 
vulsions  and  tremors  were  the  rule,  and  most  complained  of  great  pain  in  the  joints 
and  belly.  The  temperature  was  subnormal.  Ocular  symptoms  were  present  in 
almost  all  the  affected,  and  included  flashes  of  light,  dimness  of  vision  amounting 
to  complete  amblyopia  and  great  dilatation  of  the  pupils.  In  the  fatal  cases  the 
symptoms  rapidly  increased,  the  extremities  were  ice-cold  and  perspiring,  and 
with  clouded  mind  deepening  into  coma,  complete  paralysis  of  the  respiratory 
centre  completed  the  picture.  The  autopsies  showed  especially  ha?morrhages  in  the 
meninges  and  acute  changes  in  ganglion  cells  of  brain  and  cord. 


At  first  it  was  supposed  to  be  an  epidemic  of  food  poisoning  of  a  botulismus 
type,  specially  as  there  was  a  street  traffic  of  cheap  comestibles  in  the  neighbourhood 
of  the  Shelter,  the  inmates  buying  a  goodly  part  of  their  food  outside  the  institution 
It  was,  however,  ultimately  proved  that  the  real  cause  of  the  poisoning  was  cognac 
adultered  with  methyl  alcohol.  When  the  public -houses  round  the  Shelter  were 
closed  the  epidemic  ceased.  The  wholesale  dealer  from  whom  the  adulterated 
cognac  was  obtained  was  traced,  and  in  his  cellars  the  police  found  great  quantities 
of  methyl  alcohol,  a  portion  of  which  he  had  sold  as  genuine  ethyl  alcohol.  The 
accounts  of  the  above  epidemic  vary  somewhat  in  the  different  publications.  In 
some  it  is  stated  that  the  number  attacked  was  171,  of  whom  seventy -eight  died. 
The  account  abridged  above  is  that  by  Stadelmann,  Chief  Physician  to  the 
Friedrichshain  Hospital. 

The  toxic  effect  of  wood  spirit  and  methyl  alcohol  has  been  recognised  for  years, 
especially  in  America,  Russia  and  Hungary.  In  Duller  and  Wood’s  monograph  a 
full  account  of  the  symptoms  is  given,  special  attention  being  drawn  to  the  ocular 
phenomena.  There  were  153  cases  of  blindness,  of  whom  122  died. 
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The  toxic  effects  appear  to  1,0  Ct^TallyldCT  the  name 

of ^ ‘ ^ood ’ Although  "of  course  such  impurities  may  have  an  added  effect. 
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Poisoning  by  Paraldehyde  (CH3CHO)3 

Source  and  Method  of  Occurrence.  This  drug,  of  a  very  nauseous  taste 
and  strong  odour,  is  official,  and  its  dose  as  a  hypnotic  is  given  as  thirty 
to  one  hundred  and  twenty  minims.  On  its  introduction  it  was  thought 
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to  he  an  absolutely  safe  hypnotic  ;  but  no  such  thing  does  nor  can  in  M,„ 
nature  of  things  exist.  It  was  also  thought  that  its  nauseous  taste  would 

proved  fXXT""8  *  ^  °f  tokin* 14  ;  but  this  h«Pe  has  likewise 

Toxicrty  and  Fatal  Dose.  It  must  be  admitted  that  its  toxic  powers 
arebut  feeble,  and  that  as  a  matter  of  fact  it  is  a  fairly  safe  hypnotic  in 
so  far  that  its  effects  on  the  heart  are  stimulant  rather  than  depressant : 
thirteen  drachms*  and  three  and  a  half  ounces*  have  been  given  without 
a  a  1  effect,  but,  on  the  other  hand,  two  ounces  have  proved  fatal1 2 3 4 * 6  and 
deaths  have  been  reported  from  as  little  as  25,31,  and  52  c.c.,  of  the  drug  7 8 
A  recent  case  of  death  from  taking  two  and  a  half  to  three  ounces  is 
recorded,8  the  victim  in  this  instance  being  a  man  who  was  in  the  habit 
ol  taking  teaspoonful  doses  of  the  drug.  He  went  to  bed  at  11  p.m.  and 
was  found  dead  at  8a.m. 


Symptoms.  Its  action  is  fundamentally  similar  to  that  of  alcohol 
but  has  a  pronounced  hypnotic  effect  causing  profound  sleep  which  with 
toxic  doses  deepens  into  coma.  Of  other  symptoms  vomiting,  nausea, 
and  giddiness  are  the  most  prominent.  Its  continued  use  leads  to 
symptoms  similar  to  chronic  alcoholism  including  attacks  of  delirium 
tremens  and  ultimate  mental  and  moral  deterioration. 

Cases.  In  1891,  a  supposed  ease  of  suicide  by  paraldehyde  was  communicated 
to  Sir  Thomas  Stevenson  by  Bond.  A  lunatic,  to  whom  this  substance  was  being 
administered,  managed  to  retain  his  nightly  dose  in  the  mouth  and  secrete  it  till 
he  had  obtained  such  a  quant  ity  of  paraldehyde,  as  to  cause  fatal  effects  when  taken 
in  one  dose. 

Mackenzie  was  called  to  a  patient  who  had  taken  three  and  a  half  ounces  of 
paraldehyde.  The  breath  smelt  strongly  of  the  substance  ;  the  face  was  slightly 
flushed,  the  pupils  moderately  contracted  and  quite  insensible  to  light ;  the  breath¬ 
ing  and  pulse  were  rapid,  the  skin  warm.  The  woman  was  quite  imconscious,  and 
her  body  absolutely  limp,  like  an  ana?sthetised  person.  She  recovered. 

The  following  is  from  the  Lancet,  1902,  2,  p.  673  :  — 

A  woman  was  ordered  one  drachm  each  of  paraldehyde  and  syrup  of  orange-peel 
and  water  to  one  ounce  ;  but  by  misadventure  she  was  given  an  ounce  of  pure 
paraldehyde  at  12  midnight,  and  the  error  was  neither  discovered  nor  even  suspected 
until  some  seven  hours  afterwards.  In  a  quarter  of  an  hour  the  breathing  became 
somewhat  irregular  and  the  patient’s  mouth  and  larynx  full  of  a  thick  ropy  mucus  ; 
the  latter  was  all  swabbed  out  and  the  breathing  then  greatly  improved.  As  the 
patient  was  also  suffering  from  bad  stomatitis,  it  was  now  thought  that  some  of  the 
draught  (as  ordered)  had  entered  the  lungs  during  the  struggling  when  it  was  ad¬ 
ministered.  At  1.15  a.m.  the  breathing  was  still  rapid  and  irregular,  thirty-two 
respirations  to  the  minute,  but  the  pulse  was  fairly  strong  (114)  ;  the  patient, 
however,  half  choked  with  mucus,  was  becoming  somewhat  cyanosed,  and  the 
tongue  was  very  red  and  swollen.  The  mouth  was  again  swabbed  out  with  relief. 
The  patient  was  now  semi-conscious,  fairly  sensitive  to  pain,  but  made  no  voluntary 
movement.  However,  she  was  easily  roused  by  shouting,  pinching,  etc.  1  he 
pupils  were  variable  in  size,  but  reacted  both  to  light  and  to  accommodation.  At 

1  Carver,  A.  E.,  Lancet,  1  :  408  (1934). 

2  Whigham,  J.  R.,  2  :  320  (1935). 

3  Nitzeseu,  Presse  Medical,  1  :  331  (1934). 

4  Lancet,  1900,  2,  p.  875. 

3  1891,  2,  p.  1254. 

«  Westcott,  “  Extra  Pharm.,”  1904,  p.  65. 

7  Kotz,  et  al.,  J.  A.M.  A.,  110,  2145  (1938). 

8  B.M.J.,  August  8th,  1925. 
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2.15  a.m.  she  was  given  a  1  > L’ a 1 1  e n iii i^ir 1  u <  ‘ ^ Lt "l y  ^  "ef l' tJ^ th e  respiration 

with  two  minims  of  tincture ,  of  became  rapid  and  irregular 

and  cyanosis,  but  half  an  ho  .  -phe  jips  were  paie  and  the  mouth 

with  long  inspiration  and  shor  P  wag  ret,uiar  (124),  but  the  patient  was 

was  dry  and  free .  from  mu™*;  *  J  00ntracted”and  the  corneal  reflexes  were 
quite  uncoiweious.  The  Pupil  ^  breathing  was  Btill  shallow,  more  ropy  mucus 
completely  lost.  At  3.  .  Knf  tup  natient  was  more  conscious 

appeared  in  the  mouth,  the  pulse  ™  slight  action 

7  H  S' b  nve5lsSeiAfter  thUsho  been, no  somewhat  restless,  tossing  about  and  moaning 
^  c"fv  i  theTupfls  were  dilated  but  not  reacting  to  light.  The .  pulse  was 
and  the  respirations  were  much  quieter,  continuing  in  this  condition  until 
f  30  am  when  she  again  became  cyanosed,  the  pulse  feeble  and  rapid,  anti  the 
skin  hot  and  dry,  with  very  shallow  respirations.  At  this  period  of  the  case  the 
unfortunate  mistake  in  the  composition  of  the  draught  was  discovered,  but  it  wa 
then  deemed  too  late  to  give  emetics  or  to  wash  out  the  stomach,  so  amyl  niti  i 
was  at  once  inhaled  and  five  minims  of  liquor  strychnin*  were  given  hypoderrmca  y, 
followed  by  a  hot  coffee  enema  ;  these  remedies  greatly  improved  both  the  pulse 
and  respiration,  but  the  patient  still  remained  somewhat  cyanosed,  with  rapid  and 
shallow  breathing.  She  was  then  given  diffusible  stimulants  in  the  shape  of 
ammonia  and  ether,  with  brandy  and  hot  water  by  the  mouth,  but  as  these  were 
swallowed  with  difficulty  brandy  (twenty  minims)  was  subcutaneously  administered. 
For  some  hours  she  continued  in  a  very  drowsy  state,  the  temperature  reaching 
100°  F.,  with  a  pulse  rate  of  116  and  a  respiration  rate  of  twenty-eight.  Still  being 
unable  to  swallow  anything  she  was  given  a  nasal  feed  of  eggs,  milk-and-brandy, 
and  a  further  hypodermic  injection  of  strychnine.  Later  in  the  day  she  was  able 
to  swallow  liquids,  but  at  night  the  nasal  feed  and  strychnine  were  repeated.  In 
spite  of  this  she  continued  to  be  drowsy  throughout  the  following  night,  requiring 
more  strychnine  early  in  the  morning  of  the  second  day,  but  after  this  she  made 
rapid  progress  and  was  able  to  take  plenty  of  nourishment  by  the  mouth.  The 
stupor  gradually  left  her,  and  in  another  twenty-four  hours  she  had  completely 
recovered. 


Metaldehyde  or  Metacetaldehyde,  sold  under  the  name  of  Meta  in  the 
form  of  tablets,  is  extensively  used  as  a  solid  fuel.  It  has  caused  a  number 
of  deaths,  especially  amongst  children,  who  have  eaten  the  substance  in 
mistake  for  sweets.  The  symptoms  vary,  but  usually  there  is  pain  in  the 
abdomen,  vomiting,  convulsions  or  cramps,  and  gradually  increasing 
stupor. 

For  a  case  of  poisoning,  see  Analyst,  September  1927,  p.  528.  Three 
cases  are  reported  by  Leschke  (“  Clinical  Toxicology,”  1934,  p.  266). 

Analysis.  Metaldehyde  is  a  white  crystalline  solid,  subliming  at 
1 12°  C.  Paraldehyde  is  a  colourless  liquid  with  a  characteristic  penetrat¬ 
ing  odour  ;  it  boils  at  124°  C.  Both,  when  subjected  to  distillation  from 
acid  solution,  form  acetaldehyde.  This  reduces  Fehling’s  solution  and 
ammoniacal  silver  nitrate,  gives  a  red  colour  (with  green  fluorescence) 
with  m-phenylene  diamine  hydro-chloride,  etc.  (See  also,  Methyl 
Alcohol.) 
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Poisoning  by  Chloral  Hydrate,  CC13CH(0H)2 
Source  and  Method  of  Occurrence.  Chloral  hydrate  is  a  solid  crystal¬ 
line  substance,  produced  by  the  reaction  of  chlorine  on  ethyl  alcohol  and 
the  subsequent  addition  of  a  small  quantity  of  water.  It  has  a  peculiar 
hot  nauseous  smell  and  taste,  which  makes  it  very  unsuitable  for  homi¬ 
cidal  poisoning,  though  it  has  been  feloniously  administered  in  beer.  It 
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8*7"  in  very  lar«e  doses,  often  with  benefit,  but  at  other  times 
It  has  caused  dangerous  symptoms,  followed  by  death.  The  deaths  have 

lequently  been  sudden,  without  remarkable  symptoms,  the  person 
passing  from  sleep  into  death.  person 


,  f  rtyon  d  Fatal  D.0Sf'  C  lloral  h>7drate  is  given  therapeutically  in 
doses  of  5-20  grams  and  therefore  cannot  be  considered  in  itself  to  have 

a  ngh  degree  of  toxicity,  but  in  diseased  conditions  of  the  heart  it  is  a 
dangerous  drug.  Its  action  seems  to  be  mainly  exerted  on  the  cortex  of 
the  brain  which  is  depressed  and  eventually  paralysed.  The  effect  on 
the  medulla  is  shown  by  a  slowing  of  the  respiration  and  fall  of  blood- 
pressure.  The  pulse  is  slowed  by  direct  depression  of  the  cardiac  muscle. 
With  large  doses  the  respiratory  centre  is  paralysed.  The  action  on  the 
heart  in  chloral  poisoning  is  similar  to  the  effect  of  chloroform.  The 
\  iew  has  been  held  that  in  the  blood  chloroform  is  evolved  from  it,  but 
this  is  incorrect.  Urochloralic  acid  would  seem  to  be  the  form  in  which 
it  is  eliminated  by  the  kidneys. 

The  lethal  dose  for  an  adult  averages  about  150  grains  (10  grammes), 
but  varies  greatly  ;  three  grains  in  a  child  a  year  old  are  stated  to  have 
caused  death.1  Thirty  grains  caused  the  death  of  a  woman,  aged  30. 2 
A  dose  of  thirty  grains  proved  fatal  within  thirty-five  hours  to  a  young  lady 
aged  20.  A  man  recovered  from  a  dose  of  160  grains  taken  at  once.3 
Fuller  states  that  one  of  his  patients  took  150  grains  and  another  180 
grains  without  injury.4  Richardson  states  that  the  largest  dose  which 
he  has  known  to  be  taken  was  120  grains.  It  produced  prolonged  and 
dangerous  coma,  but  recovery  followed.  In  one  instance  ninety  grains 
introduced  into  the  rectum  produced  rapid  insensibility,  and  caused  death 
in  three  hours.5  Recovery  has  taken  place  after  a  dose  of  240  grains.6 
Even  larger  doses  may  be  taken  by  those  who  habituate  themselves  to 
the  use  of  chloral. 

There  appears  to  be  considerable  uncertainty  in  the  action  of  this  drug, 
even  when  similar  doses  are  given.  After  an  ordinary  dose  of  twenty  or 
thirty  grains  a  patient  has  slept  for  a  quarter  of  an  hour,  and  has  then 
awakened  with  a  sense  of  deadly  faintness,  the  lips  livid,  the  face  pale, 
the  pulse  scarcely  perceptible,  and  a  feeling  of  intense  exhaustion  and 
impending  dissolution,  mingled  with  delirium,  lasting  for  five  or  ten 
minutes.  Its  depressing  action  on  the  heart  may  in  cases  of  heart  disease 
cause  rapid  death. 


Duration.  A  patient  may  die  within  a  few  minutes,  but  more  com¬ 
monly  survives  for  a  few  hours.  Death  has  ensued  as  late  as  ten  and  even 
thirty-five  hours,  but  in  general  it  is  rarely  delayed  beyond  five  hours. 

Symptoms.  In  the  great  majority  of  cases  the  only  symptom  is  a 
quiet  sleep  which  gradually  deepens  into  coma  and  death,  but  there  may 
be  some  gastric  irritation  and  vomiting.  Jaundice  and  albuminuria  may 
occur  from  the  toxic  effect  on  the  liver  and  kidney  respectively,  breathing 
becomes  gradually  slower,  till  in  the  end  it  entirely  ceases.  The  pulse 

1  “  Phil.  Med.  and  Snrg.  Rep.,”  1871. 

2  Lancet,  1871,  1,  p.  226. 

3  Ibid.,  1870,  2,  p.  402. 

*  Ibid.,  1871,  1,  p.  403. 

5  Lancet,  1871,  2,  p.  466. 

«  1892,  2,  p.  1055. 
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becomes  rapid,  irregular,  and  weak  Swlhe 

long  intervals,  indeed  for  about  five  hours  death  seemed  to  be  impending. 
He  recovered  next  day.1  It  has  been  observed,  in  reference  to  this  drug, 
that  in  the  sleep  produced  by  it  the  pupil  is  contracted,  but  that  it  im¬ 
mediately  dilates  on  the  person  waking.  In  other  cases  the  pupil  has 

been  dilated  and  insensible  to  light.  . 

A  chronic  form  of  chloral  poisoning  is  known  in  which  the  symptoms 
are  mainly  digestive,  nervous,  cardiac,  and  cutaneous.  Pam,  nausea, 
vomiting,  "and  gastric  catarrh,  due  to  local  action  of  the  drug,  are  often 
very  striking.  In  addition  a  feeble  pulse  with  vaso-motor  disturbance, 
such  as  redness  of  the  face,  may  persist  and  be  associated  with  neuralgia, 
convulsions,  tremor  and  various  psychic  phenomena  of  a  depressive 
character,  sometimes  ending  in  melancholia.  In  severe  cases  symptoms 
of  delirium  tremens  may  supervene.  Erythematous  rashes  and  oede- 
matous  patches  have  been  observed.  Tolerance  is  not  complete  and 
sudden  death  may  occur. 


Treatment.  The  stomach  should  be  emptied  by  the  tube.  \\  armth 
is  of  the  utmost  importance  ;  it  should  be  maintained  by  hot  bottles,  and 
the  body  should  be  surrounded  by  blankets,  underneath  which  friction 
may  be  applied.  Persistent  attempts  at  rousing  the  patient  should  be 
made  by  means  of  the  faradic  current  and  other  usual  methods.  If  the 
breathing  fails,  artificial  respiration  should  be  performed,  methozol  and 
ephedrine  are  sometimes  of  service.  Hypodermic  injections  of  strych¬ 
nine  (one-twenty-fifth  of  a  grain)  have  been  recommended,  but  strych¬ 
nine  is  not  so  good  an  antidote  to  chloral  hydrate  as  chloral  hydrate  is  to 
strychnine.  Stimulants  will  probably  be  required,  ether  hypodermically, 
or  alcohol  by  mouth  or  rectum.  Hot  coffee  is  useful. 

Post-mortem  Appearances.  There  is  nothing  at  all  characteristic  to 
be  found  on  autopsy.  The  peculiar  odour  of  chloral  hydrate  may,  how¬ 
ever,  be  perceived  in  the  stomach  contents. 

Analysis.  Chloral  hydrate  is  a  white,  brittle,  crystalline  solid,  with  a 
peculiar  odour  and  a  pungent  bitter  taste.  When  heated  on  platinum  it 
melts,  and  is  entirely  volatilised  without  combustion.  It  is  not  inflam¬ 
mable.  Heated  in  a  closed  tube,  it  melts,  and  does  not  rapidly  solidify  on 
cooling.  It  is  distilled  over  in  a  liquid  form,  and  after  a  time  it  sets  into 
groups  of  crystals.  It  is  soluble  in  water.  The  solution  is  not  acid,  has 
no  bleaching  properties,  and  gives  only  a  faint  milkiness  on  boiling  with 
a  solution  of  nitrate  of  silver.  It  is  dissolved  by  strong  sulphuric  and 
nitric  acids,  without  any  change  of  colour.  Potash  added  to  the  solution 
c?]11\?1^s  ^  into  chloroform  and  formic  acid,  which  combines  with  the 
alkali.  On  boiling  with  potash,  the  solution,  if  the  hydrate  is  pure, 
acquires  only  a  slight  yellow  colour.  When  boiled  with  nitrate  of  silver, 
anc  a  coholic  solution  of  soda  added,  silver  is  immediately  precipitated,, 
t  reduces  Fehling  s  solution  like  grape-sugar. 


1  Lancet,  1870,  2,  p.  402. 
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steam  distillate  of  stomach  contents)  add  1  c.c.  of  saturated  resorcinol 
solution  and  1  c.c.  of  saturated  sodium  carbonate.  Allow  to  stand  for 
had  an  hour  and  add  10  c.c.  of  water.  A  green  fluorescence  (best  seen  in 
night  hg.it  against  a  black  background)  appears  if  01  mg.  or  more  of 
chloral  is  present.  Colour  is  to  be  ignored 

One  hundred  parts  of  chloral  will  yield  eighty-one  parts  of  chloroform 
and  by  this  conversion  hydrate  of  chloral  may  be  detected  in  the  contents 
of  the  stomach.  The  liquid  should  be  rendered  alkaline  with  potash 
and  the  mixture  heated  in  a  flask  on  a  water-bath.  The  vapour  which 
escapes  may  be  tested  for  chloroform  by  the  process  described  on  p  528 
k  ormates  should  also  be  tested  for. 

The  quantity  of  hydrate  of  chloral  present  in  a  strong  solution — c.y ., 
a  draught  may  be  approximately  determined  by  placing  a  measured 
quantity  of  the  solution  in  a  graduated  and  stoppered  burette,  and  shaking 
with  a  solution  of  soda.  On  allowing  the  mixture  to  stand  the  chloro¬ 
form  formed  by  the  decomposition  of  the  hydrate  of  chloral  will  form  a 
dense  layer  at  the  bottom.  Approximately  each  minim  of  chloroform 
separated  represents  two  grains  of  hydrate  of  chloral.  By  adding  a 
solution  of  soda  of  known  concentration  to  a  definite  volume  of  a  solution 
of  chloral,  and,  when  the  chloral  is  decomposed,  titrating  the  uncombined 
soda,  the  percentage  of  chloral  in  a  dilute  solution  may  be  determined. 
A  hundred  grains  of  the  hydrate  when  distilled  with  lime  yield  seventy- 
two  grains  of  chloroform. 

A  very  delicate  test  for  chloral  hydrate  is  its  reaction  with  ammonium 
sulphide,  which  is  thus  described  by  Luff 

"  If  to  a  solution  of  chloral  hydrate  a  few  drops  of  ammonium  sulphide 
be  added,  the  mixture  either  quickly  or  in  a  short  time,  according  to  the 
amount  of  chloral  hydrate  becomes  opalescent,  and  finally  acquires  a 
yellowish  or  reddish -yellow  appearance,  an  amorphous  precipitate  finally 
settling  to  the  bottom  of  the  tube  ;  at  the  same  time  a  peculiar  odour  is 
developed.” 


Cases.  In  1889  a  man  was  convicted  of  murder  by  the  administration  of 
hydrate  of  chloral  in  beer  to  an  elderly  gentleman.1  Insensibility  quickly  super¬ 
vened,  and  within  a  few  minutes  of  the  victim  being  found  insensible  in  a  cab  bo 
died.  Chloral  was  detectod  in  the  stomach  of  the  deceased,  but  no  attempt  was 
made  to  estimate  the  quantity.  In  1891,  a  man  was  accused  of  murdering  his 
wife  by  the  administration  of  hydrate  of  chloral  ;  but  he  was  acquitted,  there  being 
no  evidence  that  it  was  not  a  case  of  suicide.  Sir  Thomas  Stevenson  found  six 
grains  of  the  hydrate  in  the  stomach  and  its  contents.2 

On  June  1st,  1904,  a  coroner  held  an  inquest  on  a  spinster  of  forty-three  who 
had  taken  an  overdose  of  chloral,  quantity  unknown.  She  was  found  dead  after 
an  interval  of  about  twelve  hours. 
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Poisoning  by  Tribrcmethyl  Alcohol  (Avertin) 

Avertin  is  a  solid  crystalline  substance  mod, erately 

u'atcr,^sdy  soluble  in  alcohol  and  etlier^  ^  ^  its 

Stt  e  been  Sported  '  Non-fatal,  though  alarming  cases  of  po.sonmg 

haVWhon  iis'aqueous  solution  is  boiled,  avertin  is  decomposed  to  hydro- 
bromic  acid  and  dibromacetaldehyde.  It  should  therefore  be  sought  among 
the  volatile  poisons,  in  the  stream  distillate  from  stomach  or  intestinal 
contents  viscera  etc.  The  hydrobromic  acid  will  give  a  yellowish  pie- 
cipitate  with  silver  nitrate  and  will  yield  bromine  on  addition  of  chlorine 
water  The  dibromacetaldehyde  will  give  the  reactions  with  lehling  s 
solution,  ammoniacal  silver  nitrate,  Schiff’s  reagent,  etc.,  characteristic 
of  aldehydes. 

Poisoning  by  Chloralose  (C8H11C1306) 

Source  and  Method  of  Occurrence.  This  drug  is  formed  by  the  action 
of  chloral  on  glucose.  It  is  absorbed  more  slowly  than  chloral,  and  has 
more  of  a  morphia-like  action.  It  also  increases  the  excitability  of  the 
reflexes,  and  may  cause  strychnine -like  convulsions.  It  is  supposed  to 
be  much  safer  as  a  hypnotic  than  chloral  hydrate,  but  ill  effects  ha\e 
followed  its  use,  especially  in  large  doses.  A  dose  of  twenty  centi¬ 
grammes  caused  very  unpleasant  symptoms,3  and  eight  grains  ha\  e  also 
done  so.4 

Cases.  Dr.  G.  H.  Lang  records  the  following  case  : — 

“  I  found  the  patient,  a  middle-aged  woman,  lying  in  bed  in  a  semi-comatoso 
condition.  She  showed  signs  of  irritation  on  attempts  being  made  to  wake  her, 
but  she  could  not  be  roused  sufficiently  to  give  an  intelligible  answer  to  any  question. 
The  face  was  congested  and  bluish,  pupils  equal  and  somewhat  dilated,  breathing 
normal,  pulse  sixty,  regular,  fairly  full,  and  of  high  tension,  skin  warm  and  moist. 
On  a  table  by  the  bed  was  a  box  which  had  contained  cachets  of  chloralose  (0’20 
grammes  in  each),  but  was  now  empty,  and  a  bottle  of  syrup  of  chloral,  from  which 
about  3  vj.  were  missing.  I  concluded  that  she  was  suffering  from  poisoning 
by  chloralose  or  chloral  or  both. 

“  As  it  appeared  that  the  amount  taken  might  be  large,  I  proceeded  to  wash 
out  the  stomach.  The  water  returned  almost  clear  and  without  smell.  I  gave 
an  enema  of  hot  coffee.  Soon  after  this  she  became  sufficiently  conscious  to  tell 
me  that  she  had  taken  only  three  cachets,  and  that  she  had  often  taken  two,  and 
on  more  than  one  occasion  three,  cachets  without  ill  effects. 

“  On.  visiting  her  later  I  found  her  quite  well  except  for  a  slight  headache. 
She  told  me  that  she  had  taken  hypnotics  for  many  years.  Once  before  she  had 
suffered  from  a  very  large  dose  of  chloralose,  but  quickly  recovered  after  an  emetic. 
On  the  present  occasion  she  had  taken  two  cachets  at  1  a.m.  and  a  third  about  an 
hour  later.  I  saw  her  at  4.30  a.m.  She  thought  she  slept  for  a  short  time  after 
taking  the  cachets,  then  felt  very  ill  in  an  indefinite  way,  tried  to  open  the  door, 
which  was  locked,  but  fell  down  and  was  found  there  in  an  unconscious  condition. 

“  The  chloralose  which  she  was  in  the  habit  of  taking  was  made  by  Bain  & 
Fournier,  of  laris,  but  she  had  recently  obtained  a  fresh  supply  from  another  firm, 
and  two  of  the  cachets  taken  were  from  this  consignment.  The  contents  of  one  of 
them  weighed  between  grs.  iij.  and  grs.  iijss.,  that  is,  about  0-20  grammes. 

There  is  nothing  in  the  symptoms  to  call  for  remark.  They  were  sufficient! v 
3  to  call  for  active  treatment.  The  quantity  taken  —  0- 60  grammes  (grs.  x.)~ 
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J.  Amer.  Med.  Assoc.,  1938,  3,  122 
B.M.J.,  1939,  2 1st  Jan. 

Lancet,  1895,  2,  p.  084. 

Ibid.,  1990,  2,  p.  1803  :  vide  also  Professor  Bradbury’s 
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POISONING  BY  SULPHONAL 


rviT'y  taken  «  much  *«»«* «< 

empty  stomach  or  to  impurity™  the  new  supply  ‘°  raPid  absorPti“  fr°"'  ‘he 
Doutye:f-"°Wing  aPPearS  in  *he  LanCet’  2-  1900>  P-  1803,  reported  by  Dr. 

to  be  inTfi^'sh^  aib°Ut  treiVe1midnight  to  a  y°un%  woman  who  was  supposed 

inc/L  chloral  and  also  To  ^  “V  1  She  had  been  in  the  habit  of  induTg 

m  in  cnloral  and  also  in  cocaine  at  home,  but  she  had  taken  very  little  while  at 

in  each  to  takeT^  l*  T  given  her  cachets  of  chloralose,  eight  grains 

*“P  e“8?;  he  t00k  °ne  for  the  flrs‘  time  ‘hat  night.  I 
numbness  n  fZTr.  'T  '  ;mabl<’,  to  move  her  legs  or  her  arms,  with  a  feeling  of 
)ness  111  them,  the  numbness  being  more  marked  on  the  right  side.  She  could 
t  move.  Her  mind  was  clear,  but  her  speech  was  slow.  Her  pulse  was  good 

and  iTTou')  r  I"  “hou"\  A  Week  afterwards  she  took  another  cachet! 

she  u-onM  ,w  °d  at  ab°LUt  1  a'1,n'  by  her  friend’  who  slePt  in  her  room,  because 
.  le  would  not  answer  when  spoken  to  and  again  was  thought  to  be  in  a  fit.  She 

was  in  a  cramped-up  posture  of  emprosthotonos,  her  thighs  were  tightly  flexed  on 

her  abdomen,  and  her  chin  was  forced  down  on  her  chest.  Respiration  was  almost 

inappreciable  and  very  slow,  and  she  was  cyanosed.  Her  pulse  was  eighty  and 

lairly  good.  Her  extremities  were  not  cold.  She  was  quite  unconscious,  and  I 

could  not  rouse  her.  I  had  difficulty  in  overcoming  the  contraction  of  her  limbs 

and  neck,  but  havmg  done  so,  I  performed  artificial  respiration  for  half  an  hour, 

whilst  others  applied  very  hot  water  to  her  chest  and  head,  and  as  soon  as  she  could 

swallow  we  forced  down  some  brandy  and  her  breathing  improved,  but  was  very 

slow-  -In  an  hour  it  was  possible  to  get  a  grunt  in  reply  to  questions.  She  remained 

in  that  state  for  six  hours  and  vras  torpid  all  the  next  day,  then  seemed  quite 

herself  again.  The  small  extent  to  which  the  heart  seemed  affected  on  each 

occasion  quite  bore  out  Professor  Bradbury’s  observations  in  his  experiments.” 


REFERENCES 

Goldenberg,  “  Du  Chloralose,  son  action  Physiologique  et  Therapeutique.”  Paris 
1893. 

Herzen,  “  Intox.  par  la  Chloralose,”  Rev.  Med.  de  la  Suisse  Rom.,  1895,  15,  341. 
Lang,  “  Case  of  Poisoning  by  Chloralose.”  B.M.J.,  1893,  2,  233. 

Rendu,  “  Des  Accidents  Produits  par  le  Chloralose.”  Bull,  et  Mem.  Soc.  Med. 
d'Hop.,  1895,  12,  222. 

Williams,  “  On  Chloralose  Poisoning.”  Practitioner,  1894,  52,  98. 


THE  SULPHONE  HYPNOTICS  :  SULPHONAL  ;  TRIONAL 
(ETHYL  SULPHONAL)  ;  TETRONAL  (DIETHYL  SULPHONAL) 

Poisoning  by  Sulphonal,  Dimethyl-methane-diethyl-sulphone 

/CH3  S02C2HA 

Vch3^  SsOoCoHj 

Source  and  Method  of  Occurrence.  It  is  produced  by  the  oxidation  of 
a  compound  of  ethyl  mercaptan  and  acetone.  It  is  official,  and  its  dose 
is  given  as  ten  to  thirty  grains.  It  is  a  pure  hypnotic,  and  has  no  analgesic 
action.  It  is  supposed  to  be  a  safe  hypnotic,  but  accidents  have  occurred 
from  its  administration,  and  the  habit  of  taking  it  may  easily  be  acquired. 
No  case  of  its  homicidal  use  is  yet  recorded. 

Toxicity  and  Fatal  Dose.  In  the  Lancet,  1904,  1,  p.  219,  a  case  of 
recovery  after  365  grains  is  reported,  so  that  its  toxicity  is  slight. 
Dr.  Maidlovv  reported  a  case  in  which  “  a  dipsomaniac,  with  a  mixed 
motive  of  suicide  and  a  desire  to  sleep  after  an  outbreak,  twice  took 
125  grains  in  ten  minutes,  the  only  result  being  slight  stupor  and  weakness 
of  the  legs.” 
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B  M  J  1895,  1,  p.  698,  recovery  after  between  live  and  six  grams  ; 
Lancet,  1909,  1,  p.  811,  death  from  twenty  grams. 

Duration  Sulphonal  is  apparently  very  slow  in  action,  ouing  to  the 
slowness  of  its  absorption,  some  hours  elapsing  between  the  taking  o 
e"  and  the  onset  of  sleep.  Recovery  is  also  a  matter  of  hours 
owing  to  the  slowness  of  excretion.  It  tends  to  accumulate  n  the 
blood,  and  if  given  regularly,  cumulative  effects  may  be  piodu  . 

Symptoms.  The  most  prominent  symptom  is  deep  and  prolonged 
sleepy with  gradual  failure  of  the  respiration  and  circulation.  In  chronic 
poisoning  or  acute  poisoning  in  a  patient  who  has  been  taking  the  drug 
for  some  time  there  may  be  acute  abdominal  pam,  vomiting  and  diairhoea 
with  nervous  depression,  confusion  and  atoxin.  The  urine  may  show  the 
presence  of  hsematoporphyrin  red  cells  and  albumin.  Skin  eruptions 
may  be  seen.  It  causes  a  certain  amount  of  destruction  ot  the  red 
corpuscles  and  seems  to  have  a  tendency  to  upset  the  renal  function. 

The  following  case  suggests  that  sulphonal  may  seriously  affect  the 

kidneys  :1 2 

"  An  insane  woman,  aged  seventy,  received  one  gram  of  sulphonal  every  evening, 
the  dose  having  to  be  doubled  in  a  month’s  time.  This  was  continued  for  more  than 
three  months,  with  frequent  intermissions,  amounting  often  to  eight  days.  \\  hen 
the  total  amoimt  taken  was  some  151  grams  the  urine  showed  a  dark  colour  due  to 
hsematoporphyrin.  The  drug  was  omitted  at  once.  Fatal  coma,  however,  super¬ 
vened  in  a  weeks  time.  The  kidneys  were  of  a  pale  red  colour,  with  smooth 
surface,  and  contained  deposits  of  lime  salts.  These  changes  were  such  as  might 
be  attributed  to  advanced  age,  but  the  microscope  displayed  a  very  extensive 
necrosis  of  epithelium,  and  also  minute  haemorrhages.  These  minute  changes 
represented  a  toxic  nephritis,  and  were  unquestionably  due  to  the  sulphonal. 
During  the  use  of  sulphonal  the  urine  should  be  carefully  examined  for  albumen 
or  formed  elements,  as  when  once  haematoporphyrinuria  appears  the  prognosis  is 
unfavourable.  In  the  presence  of  renal  disease  the  prolonged  use  of  sulphonal 
should  be  had  recourse  to  with  great  caution.” 

Treatment.  The  stomach  should  be  washed  out  on  the  chance  of 
removing  some  of  the  material  not  yet  absorbed,  and  a  suspension  of 
animal  charcoal  introduced.  Strychnine,  hot  coffee,  etc.,  may  be  given 
and  treatment  continued  on  general  lines  (vide  pp.  250  et  seq.). 


Post-mortem  Appearances.  These  show  nothing  diagnostic. 

Analysis.  Sulphonal  is  sparingly  soluble  in  cold,  moderately  in  hot, 
water  (16  per  cent.),  soluble  in  alcohol  (1-25),  chloroform  (33),  and 
ether  (0-8).  Its  melting  point  is  125°  C.  If  a  little  dry  sulphonal  is 
heated  in  a  test-tube  with  charcoal,  mercaptan  is  formed  along  with 
organic  acids  and  sulphur  dioxide  ;  the  mercaptan  is  recognisable  by  its 
smell,  the  S02  by  its  bleaching  action  on  filter  paper  soaked  in  starch 
and  iodine  solutions.  If  iron  is  used  instead  of  charcoal,  the  subsequent 
addition  of  hydrochloric  acid  to  the  residue  liberates  sulphuretted  hydro¬ 
gen.  If  a  little  dry  sulphonal  is  melted,  and  the  heat  is  continued  until 
the  clear  liquid  boils,  the  addition  of  pyrogallol  produces  a  brown  colour 
with  evolution  of  mercaptan  (Mann).  Vide  also  B.P.  (1898)  tests  for 
the  purity  of  the  drug. 

1  “  Extra  Pharm.,”  1904. 

2  Deut.  med.  Woch.,  March  8th,  1894  ;  April  1894. 
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Set  S^rartjt 

petiol  ether  which  removes  fats,  but  leaves  the  su'lphonal  This  is  then 

“cUonnofWrt  thC  S?luti0n  filtered  ^  remove  cholesterol,^" 

Hie  extract  vielrtt  TT®  f  “  ^  chlorofo™  and  evaporation  of 

ne  extract  >ields  a  moderately  pure  residue  of  sulphonal. 

s?S:  vz;f 

dipsomaniac  took  a  dose  of  sulphonal,  estimated  at  forty  or  fifty  grain’s  She  was 

awakene^witrSfficuU  her  Con?ition  was  as  Allows:  extreme  drowsiness, 

ashen  in  hue  •  linVh  -T  S°,0n  relaPsinS  mto  somnolence;  surface  pale  and 
ashen  m  hue  ,  limbs  flaccid,  with  great  loss  of  muscular  power  ;  eyelids  closed  • 

,u  ck  Xllow  and  an  ™tmZalowly  to  !i^t  ;  pulse  120,  small  ;  respiration 
Srnff  ’  d  *  V?eS,  almOSt  imPerceptible  ;  a  tongue  coated,  no  vomiting  ; 
very  offensive  odour  of  body  and  breath.  No  urine  was  passed  for  twenty-four 

ours,. when  it  ^as  dra™n  off’  but  no  sulphonal  could  be  detected  in  it.  The  patient 

was  with  difficulty  made  to  swallow,  and  retained  fluids  in  the  mouth.  She  could 

be  made  to  speak  slowly,  and  with  slurring  of  the  words.  She  recovered  in  forty- 
eight  hours.  J 

Dillingham  has  also  recorded  a  case  of  poisoning  by  sulphonal.  An  elderly 
woman  took  ninety  grains  by  mistake  one  evening.  At  3  a.in.  she  was  found  in 
a  semi -comatose  state,  which  quickly  passed  into  stupor  with  stertorous  breathing. 

J  he  pulse  was  almost  imperceptible,  and  the  extremities  cold.  There  was  well- 
marked  want  of  control  over  the  muscles,  the  face  was  drawn  to  the  right  side,  and 
the  right  eyelid  dropped.  Pupils  normal.  She  would  doze  for  a  few  minutes  and 
then  open  her  eyes,  but  recognise  no  one.  Urine  normal.  She  recovered  under 
treatment,  but  the  partial  paralysis  of  the  face  and  want  of  control  over  the  muscles 
continued  for  ten  days.1 

Lovell  Gulland  describes  a  fatal  case  where  the  patient  had,  without  the  know¬ 
ledge  of  his  medical  adviser,  taken  thirty  grains  of  sulphonal  every  night  for  about 
six  weeks.  About  a  week  before  his  death  he  developed  ataxia  of  the  extremities, 
lassitude  and  drowsiness  and  then  hsematoporphyrinuria,  and  died  somewhat 
suddenly.  The  post-mortem  examination  'showed  no  very  marked  gross  lesions 
beyond  fatty  degeneration  of  the  heart  and  stasis  in  all  the  organs,  but  when  these 
were  examined  microscopically  the  principal  change  was  found  to  be  necrosis  of  the 
secreting  epithelium  of  the  kidney,  and  certain  degenerations  in  the  liver  and 
suprarenal  capsules.2 

Wien3  relates  a  fatal  case  of  subacute  poisoning  in  a  woman,  aged  thirty-two, 
suffering  from  paranoia.  The  patient  received  three  doses,  each  of  0'5  gram, 
at  intervals  of  an  hour  and  a  half,  on  each  of  thirty-one  days,  with  occasional 
intermissions.  The  urine  was  examined  daily,  and  the  patient  had  been  treated 
previously  with  about  the  same  doses  with  no  ill  effect.  When  the  sulphonal  was 
discontinued  the  patient  had  become  quiet,  but  this  was  not  the  result  of  any 
sulphonal  narcosis.  Her  general  condition  was  good.  Thirty-six  hours  later  the 
symptoms  of  sulphonal  poisoning  appeared.  They  consisted  at  first  of  gastric 
symptoms,  with  pain  and  vomiting,  and  later  paralysis  and  haematoporphyrinuria 
were  noted.  It  appears  probable  that  the  poisoning  was  due  to  a  cumulative  action. 
Besides  the  ataxia  there  was  paralysis  in  the  arms  and  legs,  probably  due  to  a  peripheral 
lesion.  A  notable  fact  in  this  case  was  the  late  appearance  of  the  haematoporphyrinuria, 
which  occurred  eight  days  after  the  onset  of  the  intoxication  symptoms.  Albuminuria 
and  other  evidence  of  a  toxic  nephritis  appeared  later.  The  pulse-rate  fell  towards 
the  end  to  sixty-eight  as  a  result  of  changes  in  the  myocardium.  At  the  necropsy  a 
toxic  nephritis  and  cystitis  were  found.  The  heart  muscle  showed  degenerative 
changes,  and  the  pericardial  sac  contained  an  excess  of  fluid.  The  great  danger  in  sul¬ 
phonal  poisoning  lies  in  the  irreparable  changes  found  in  the  heart.  In  the  stomach 


1  Med.  Record,  December  13th,  1890. 

2  1898,  2,  p.  1821. 


3  Berl.  klin.  Woch.,  Soptombor  26th,  1898  ;  B.M.J.,  April  (1S98),  2  :  332. 
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r  TRIONAL  AND  TETRONAL 


there  wore  email 

dTwo™-.; 

is  small  considering  the  fiequen  )  limited  as  possible  and  intermissions  of 

taken  The  use  of  "tooXtt^ *  ^  when  symptoms  of 

even  four  or  five  days  are  too  .  ■  f  .  or  failin£r  that,  infusion  of  saline 

poisoning  have  already  aPP^  ’  should  be  used  in  case  of  the  least  threatening 
SctL";  - to  promote  the  excretion  of  the  sulphonal 

by  diuresis,  etc.’’ 

Poisoning  by  Trional  (Diethyl-sulphone-methylethyl-methanc) 


and  Tetronai  (Diethyl-sulphone-diethyl-methane) 

These  compounds  are  more  soluble  than  sulphonal  and  thus  act  more 
quickly,  but  they  are  similar  in  their  action  to  that  drug. 

“  Warren  Coleman  records  in  the  Medical  News  of  July  28th,  1900,  a  rare  and 
interesting  ease  of  acute  poisoning  by  trional.  The  symptoms  of  poisoning  by  this 
drug  have  been  said  to  consist  of  vertigo,  loss  of  equilibration,  ataxia,  nausea  and 
vomiting,  diarrhoea,  stertorous  breathing  and  cyanosis,  tinnitus  aurium,  hallucina¬ 
tions,  and  haematoporphyrinuria.  The  case  recorded  by  Dr.  Coleman  is  that  of  a 
woman,  aged  thirty-five  years,  who  was  suffering  from  a  mild  delirium  brought  on 
by  an  excessive  indulgence  in  champagne  and  alcoholic  drinks  for  several  day  s. 
Six  trional  powders,  (of  fifteen  grains  each)  were  ordered  to  be  taken,  one  every  half- 
hour  for  two  hours.  The  patient  became  drowsy  and  sleepy,  and  on  the  third  day 
it  was  found  difficult  to  rouse  her.  There  were  no  disturbances  of  respiration  or 
circulation  to  be  detected  by  ordinary  clinical  examination.  In  answer  to  questions 
she  replied  that  she  was  ‘  dizzy  and  sleepy.’  Her  speech  was  thick,  and  she  walked 
with  difficulty,  the  gait  being  ataxic.  She  showed  no  sensory  disturbances,  and  the 
urine  was  free  from  haematoporphyrin.  Upon  inquiry  it  appeared  that  she  had 
taken  trional  far  in  excess  of  the  prescription  and  to  the  extent  of  nine  drachms 
(540  grains)  in  seventy-two  hours,  the  original  prescription  having  been  repeatedly 
made  up  at  the  stores.  The  patient  was  ordered  a  saline  purge,  and  she  gradually 
recovered  from  her  state  of  trional  intoxication.  The  above  ease  shows  that  trional 
is  free  from  excessive  depressing  effects  even  when  taken  in  maximal  medicinal 
doses,  and  that  even  when  by  accident  enormous  doses  are  taken  the  result  need 
not  be  necessarily  fatal.  The  development  of  haematoporphyrinuria  should  always 
be  looked  upon  as  a  danger  signal  in  cases  of  administration  of  trional  or  sulphonal, 
and  the  use  of  the  drug  should  be  discontinued  until  this  symptom  has  passed  away.” 
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Poisoning  by  Sulphonamides 

Source  and  Method  of  Occurrence.  The  sulphonamide  drugs,  of  which 
a  gieat  many  are  marketed  for  the  treatment  of  various  systemic  bacterial 
infections,  are  derivatives  of  p-amino— phenyl— sulphonamide, 


SO  2  •  NH2.  There  are  two  main  series:  one  in  which 

a  hydrogen  of  the  sulphonamide  group  is  replaced  by  a  radicle  the 
resulting  compound  being  still  a  primary  amine  ;  the  second  in  whicl 
a  substituting,  radicle  replaces  a  hydrogen  of  the  amino-group  to  give  g 
compound  which  may  or  may  not  be  a  primary  amine.  The  following 

which  h  m°  C°mmunly  i;?d  dru§s  of  these  series  gives  the  names  undei 
which  they^  are  usually  sold  and  their  melting  points. 


POISONING  BY  SULPHON AMIDES 
y>  —  S02NH2  Sulphanilamide.  m.p.  165-106°  C 


_  A 

H2N-  < _ >—  SOo— NH—  !  j  Sulphapyridine,  Dagenan, 

V  M  and  B  693.  m.p.  191-193  °C. 


S— CH 


2  ^ - ^  k02— NH—  C  CH  Sulphathiazole,  Thiazamide, 

W  Cibazol.  m.p. 202-203°  C 
N 


HoN — < 


S— C— CH3 

I  II  Sulphamethylthiazole, 

/  S02 — NH — C  CH  Ultraseptyl.  m.p.  237-238°  C 

V 

N 


N— CH 

_  II  ii 

/  SO  2  NH — C  CH  Sulphadiazine,  Pyrimal. 

|  I  m.p." 255-256°  C. 

N=CH 


H2N-< 


N— C— CH3 
II  II 

— SO  2 — NH — C  CH  Sulphamezathme 

I  I  n 

N=C — CH3 


H2N — <[ _ — SO 2 — NH  •  CO  •  CH3  Sulphacetamide,  Albucid 

m.p.  183-184°  C. 


NH 

H  2N —  <  _  >  — SO  a— NH— C  < 

NH, 


Sulphaguanidine  , 

m.p.  189-190°  C. 


H2N-<  >— S02— NH— <  >-S02NH2  DiseptalC., 

UJeron  C. 

H,N— <  > — SO 2 — NH —  A  >  — S02N(CH3)2  Diseptal  A, 

Uleron.  m.p.  194°  C. 


N— CH2— HN— <  >~S02NH2  Septasine, 

Proseptasine  m.p.  1 79-181°  C. 


II. 
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-  so2nh2 

/ - >-CH  -CHa  CH-HN— < _ >  Soluseptasine, 

Solucin. 

S03Na  S03Na 

NH2 

H,N-< - >-N=N-<  ~>  SO..NH.  Prontosil,  Pr°nt°sil 

^  morum.  m.p.  248-2oU  o. 


CH,  •  CO  •  HN— 


Na03  S— 


OH 

AA  — X =N — <  >— SO  2NH  2 

Prontosil  soluble 

— SOoNa 


w 


S— CH 


HOOC  •  CH,  •  CH,  •  CO  •  NH  — <  >— S02NH— C  CH 

—  \V 

N 

Succinylsulphathiazole.  m.p.  183-185°  C. 


In  addition  to  the  true  sulphanilamides,  derivatives  of  4-4'-diamino_ 
diphenyl-sulphone,  H2N — — S02 — —  NH  2  are  employed 
as  bacteriostatic  or  bactericidal  agents  as  are  substances  derived  from 
homologues  of  sulphonilec  acid  {e  g.,  Marfanil,  H2N  •  CH2  — ^>  — 
S02  •  NH2). 

Although,  in  general,  the  sulphonamide  drugs  have  a  satisfactory 
margin  of  safety,  mild  toxic  symptoms  are  not  uncommon  after  thera¬ 
peutic  doses,  and  in  a  small  but  appreciable  number  of  cases  there  are 
more  dangerous  effects  and  deaths  have  been  reported. 

Toxicity  and  Fatal  Dose.  No  general  statement  is  possible,  for  not 
only  do  the  sulphonamide  drugs  differ  in  toxicity  when  tested  experi¬ 
mentally  in  animals,  but  the  susceptibility  of  individuals  (animals  and 
man)  for  each  drug,  varies  over  a  wide  range.  Doses  used  therapeutically 
with  benefit  to  many  patients  have  had  serious  and  even  fatal  effects 
in  a  few  cases.  On  the  whole,  it  is  fair  to  say  that  sulphapyridine  is  more 

toxic  than  sulphathiazole,  which  in  turn  is  more  toxic  than  sulphanil- 
amide.  1 


Symptoms  Mild  toxic  symptoms  which  are  by  no  means  uncommon 
aftei  administration  of  sulphonamides  include  dizziness,  headache 
nausea,  vomiting,  diarrhoea,  pyrexia,  cyanosis,  skin  rash,  etc  Thus 
nausea  ur  described  as  “  common  ”  after  sulphapyridine,  though  rare 
after  sulphathiazole  ;  cyanosis  is  common  after  sulphanilamide  or  sulplia- 

cem  of  ITT"  SulPh,athiaz°le  i  fever  occurs  in  about  10  per 
cent,  of  patients  receiving  sulphanilamide  or  sulphathiazole  and*  in 
4  per  cent,  of  those  given  sulphaipyrdine.  m 
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rhe  more  serious  toxic  actions  of  the  sulphonamides  arc  far  less 
mmon  They  are  on  the  skin  and,  more  importantly,  on  the  bone- 

AoTT  b  °?d’.  and  kldne37s,  though  hepatitis  has  also  been  reported 
ute  haemolytic  anaemia  has  been  found  as  the  result  of  medication  with 
both  sulphanilamide1  and  sulphapyridine*  and  fatal  cases  have  been 
described  Severe  neutropenia,  occasionally  resulting  in  a  fatal  agranu¬ 
locytosis,*  has  been  reported  more  frequently.  Renal  damage  may  result 
from  precipitation  in  the  renal  tubules,  renal  pelvis,  or  ureter,  of  sparingly 
soluble  acetyl-derivatives  of  the  sulphonamides,  and  be  shown  by  hsema¬ 
turia  depression  of  renal  function  with  nitrogen  retention,  formation  of 
calculi,  and  even  complete  anuria  ;  fatal  cases  have  been  reported.4 
chiefly  after  the  use  of  sulphapyridine.  Pre-existing  renal  damage,  by 
slowing  the  excretion  of  the  drugs,  may  increase  their  concentration  in 
the  blood,  and  consequently  their  toxic  effects. 


Treatment.  treatment  will,  naturally,  be  directed  to  the  type  of 
toxic  reaction  present.  Usually  it  will  include  witholding  the  toxic 
agent,  the  sulphonamide  drug.  It  must  be  remembered,  however,  that 
in  the  treatment  of  serious  or  desperate  illness,  the  physician  may 
have  to  weigh  the  relative  risks  of  witholding  treatment  and  of 
continuing  the  sulphonamide  drug  even  in  the  presence  of  toxic 
symptons.  Thus,  though  microscopic  hsematuria  is  an  absolute  indi¬ 
cation  for  stopping  the  administration  of  sulphapyridine,  etc.,  contin¬ 
uance  may  be  justified  even  in  the  presence  of  microscopic  hsematuria. 
Similarly,  a  dangerous  infection  may  justify  continued  administration 
of  sulphonamides  in  the  face  of  a  hsemolytic  anaemia,  when  it  is  possible 
to  replace  the  destroyed  red  cells  by  blood  transfusion  at  suitable 
intervals. 


Post-mortem  Appearances.  The  appearances  to  be  expected  post¬ 
mortem  are  those  appropriate  to  the  toxic  effects  seen  ante-mortem. 
With  renal  symptoms  it  is  important  to  search  for  uroliths  or  calculi 
which  can  be  chemically  identified  as  consisting  of  the  acetyl  derivative 
of  the  sulphonamide  concerned. 


Analysis.  Complete  identification  of  a  sulphonamide  present  in 
organic  material — blood,  urine,  stomach  contents  or  tissues — is  not  easy 
for  the  colour  reactions  available  are  not  specific,  and  it  becomes  necessary 
to  isolate  the  substance  in  a  pure  state  and  to  examine  its  physical 
properties — crystalline  shape,  melting  point,  etc. — in  comparison  with 
pure  samples.  For  extraction,  the  most  suitable  method  is  to  dry  the 
material,  first  by  evaporation  and  then  by  grinding  the  residue  with 
anhydrous  sodium  sulphate,  and  to  extract  this  with  alcohol  in  a  Soxhlet 
extraction  apparatus.  Since  the  drug  may  be  present  in  part  as  the 
acetyl  derivative,  a  preliminary  hydrolysis  by  boiling  with  dilute  hydro¬ 
chloric  acid  for  thirty  minutes  is  desirable. 


1  Wood ,  South.  Med.  J 1938,  31,  646.  . 

2  Long  &  Wood,  Ann.  Int.  Med.,  1939,  13,  487  ;  McLeod,  J.  Amer.  Med.  Asso  ., 

l93»4,Long  '&  Bliss,  ./.  Amer.  Med.  A*soc„  1939,  //*,  115;  1940,7/5,  364.  Shocker  * 

Pri-°Sm"h  J.  Med.  Sci.,  1639,  /<A  19.  Tsao  el  A.  J.  Amer.  Med. 

Assoc.,  1939,  113,  131G.  Finland,  etql,,J,  Clin.  Invest.,  1940,  19,  1/9. 
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determination,  will  usually  suffice. 

TI'P  A 70  Dve  Test.  To  about  20  mg.  of  the  substance  dissolved  in 
•ibout  2  ml  of  dilute  hydrochloric  acid,  add  2  ml.  of  approx.  2  -5  pet  con  . 
sodium  nitrite  solution  After  two  or  three  minutes  add  a  few  drops  of 
an  alkaline  solution  of  /3-naphthol.  Sulphonamides  (and  other  arylanune 
compounds)  with  a  free  primary  amine  group  give  a  red  or  orange  colour. 
Proseptosine  which  is  notan  amine,  does  not  react,  but  in  the  body  it  is 
partly  broken  down  to  sulphanilamide  (which  does  give  the  test)  am 
this  substance  is  excreted  in  the  urine. 


The  p-Dimethylaminobenzaldehyde  Test.  This  is  given  by  those 
sulphonamides  which  are  primary  amines  (and  by  other  aromatic  amines). 
To  a  few  ml.  of  aqueous  solution  containing  about  a  mg.  ol  the  drug, 
add  about  1  ml.  of  a  3  per  cent,  solution  of  p-dimethylaminobenzaldehyde 
in  7  per  cent,  sulphuric  acid.  A  yellow  colour  develops  immediately, 
and,  if  the  concentration  is  high,  an  orange  precipitate. 

Both  of  these  reactions  have  been  made  the  basis  of  quantitative 
methods,  the  azo  dye  test  by,  c.g.,  Bratten  and  Marshall1 2  and  the 
dimethylaminobenzaldehyde  test  by  Werner.  - 


Modified  Method  of  Bratton  and  Marshall.  This  depends  on  the  pro¬ 
duction  of  an  azo  dye  by  diazotising  and  coupling  with  a  suitable  amine.  . 
It  can  be  used  for  whole  blood,  plasma,  cerebrospinal  fluid,  urine,  etc. 
Blood  should  be  well  oxalated  and  free  from  clots,  which  adsorbs  the 
sulphonamides. 


Reagents  : 

p-toluene  sulphonic  acid,  16-7  per  cent.  (w/v). 

Sodium  nitrite,  0-1  per  cent,  (w/v)  made  fresh  every  fortnight. 

Urea,  0-5  g.  and  sodium  dihydrogen  phosphate  6  0  g.  in  100  ml. 
distilled  water. 

Dimethyl-naphthylamine,  0-4  g.  in  100  ml.  of  97  per  cent,  alcohol. 

Standard  solution  :  prepared  by  dilution  from  a  stock  solution  con¬ 
taining  20  mg.  of  the  appropriate  sulphonamide  per  100  ml. 
dissolved  with  the  aid  of  sodium  hydroxide. 

[It  is  possible  to  use  a  single  standard  of,  say,  sulphapyridine,  using 
the  appropriate  factor  for  the  determination  of  other  members  of  the 
group.  With  a  sulphapyridine  standard  the  factors  are  :  sulphanilamide 
0-68,  sulphathiazole  1-04,  sulphamethylthiazole  1-11,  sulphadiazine  10]. 

Take  2  ml.  of  blood  with  an  equal  volume  of  water  in  a  25  ml.  graduated 
flask,  add  4  ml.  of  the  toluene-sulphonic  acid  solution,  mix,  make  up  to 
the  mark  with  water,  stand  five  minutes  and  filter.  Similar’ quantities  of 
plasma  or  C.S.F.  are  treated  similarly  except  that  there  is,  of  course,  no 
hiking.  Urine  is  best  diluted  to  give  a  solution  containing  about  5  mg 
sulphonamide  per  100  ml.  and  then  treated  as  plasma.  (The  colour  with 
urine  is,  however,  less  satisfactory  than  with  blood.) 

1  J.  Biol.  Chem.,  1939,  / s8,  537. 

2  Lancet,  1939,  /,  18. 
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f0tal  ”lSUlphona,mide-  heat  10  °f  the  filtrate  on  the 
lm&  ater-bath  for  an  hour,  cool,  and  make  up  to  the  original  volume 

before  proceeding  further.  For  “  free  ”  sulphonamide,  to  10  ml.  of  filtrate 
(unboiled  ,  add  1  ml  of  the  nitrite  solution,  mix  and  stand  3  minutes, 
r/  ,m  'j.  t  ie  buffered  urea  solution  to  destroy  excess  nitrite  and 
after  standing  3  minutes  add  5  ml.  of  the  dimethyl  naphthylamine! 
Compare  the  colour  with  that  of  a  standard  similarly  treated. 
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Poisoning  by  Bromoform  (CHBr3) 

Source  and  Method  of  Occurrence.  Bromoform  is  the  bromine 
analogue  of  chloroform  ;  it  is  a  colourless,  sweet  liquid,  with  a  great 
reputation  as  a  sedative  in  whooping-cough,  but  has  to  be  given  with 
care.  It  is  only  slightly  soluble  in  water,  and  hence  not  infrequently 
the  last  dose  in  a  bottle  contains  a  poisonous  amount.11 2>  3> 4 


The  following  case  is  typical.2 

In  the  early  part  of  last  year  my  partner’s  five  children  were  suffering  from 
pertussis  and,  other  remedies  failing,  he  decided  to  try  bromoform,  one  and  a  half 
drachms  of  which  were  put  in  a  mixture  made  up  to  eight  ounces  with  mucilage 
and  water.  The  eldest  girl,  aged  eight  years,  took  one  tablespoonful,  and  the 
others  smaller  doses  according  to  their  ages.  For  four  or  five  days  they  took 
the  medicine,  and  were  so  benefited  by  it  that  it  was  discontinued.  On  the  sixth 
day,  about  4.30  p.m.,  I  was  sent  for,  as  my  partner  was  out,  and  on  arriving  I  found 
the  eldest  girl  in  the  following  critical  condition.  She  was  lying  in  a  wholly  un¬ 
conscious  state,  snoring  deeply.  Both  pupils  were  strongly  contracted,  and 
hardly  reacted  to  light.  The  conjunctival  reflexes  were  almost  lost,  the  pulse  at 
the  wrist  was  scarcely  perceptible,  and  the  heart-sounds  were  very  weak.  The 
face  was  pinched,  and  the  lips  were  blue.  I  gave  two  drachms  of  ipecacuanha 
wine,  which  produced  fairly  free  vomiting,  and  followed  this  up  by  a  hypodermic 
injection  of  T ^th  of  a  grain  of  strychnine,  and  applied  hot  flannels  over  the  heart. 
As  the  improvement  in  the  child’s  condition  was  very  slight,  I  gave  an  injection 
of  two  drachms  of  whisky  under  the  skin  of  the  chest  and  an  enema  of  strong  coffee. 
The  pupils  were  now  more  dilated,  and  the  pulse  was  better  in  strength  and  quality  ; 
and  though  still  unconscious,  the  patient’s  general  condition  had  improved.  Her 
father  then  returned  and  drew  my  attention  to  a  peculiar  sweetish  smell  which  was 
evolved  from  the  vomit  and  breath,  and  on  inquiry  we  received  the  following 
particulars  of  the  onset  from  the  mother.  The  girl  had  a  violent  fit  of  coughing 
at  3  p.m.,  and  was  given  a  dose  of  the  bromoform  mixture,  the  last  in  the  bottle. 
She  then  lay  down.  From  half  to  three-quarters  of  an  hour  later  her  mother  heard 
loud  snoring  issuing  from  the  room  and,  being  unable  to  rouse  the  child,  sent  for  me 
About  8  p.m.  the  patient  recognised  her  father  and  seemed  to  be  improving.  At 
10  p.m.  there  was  a  change  for  the  worse  ;  the  character  of  the  respiration,  however, 
changed  from  the  loud  snoring  to  a  soft  sighing,  becoming  so  feeble  that  we  resorted 
to  artificial  respiration.  Owing  to  the  recurrence  of  the  symptoms,  we  suspected 
that  some  of  the  drug  must  be  left  in  the  stomach,  which  we  accordingly  washed  out 
with  an  ordinary  syphon  pump,  and  noticed  that  the  water  which  returned  hat  t  e 
same  sweetish  smell,  which  smell  the  child’s  breath,  retained  for  several  days.  I  be 
remaining  treatment  through  the  night  consisted  in  putting  the  patient  near  an 
open  wintlow,  where  she  gradually  recovered,  and,  with  the  exception  of  a  \  ery  ba 
headache  the  next  .lay,  she  did  not  seem  much  the  worse  for  her  nnsadventure. 


1816  (1898). 
119  (1899). 

B.M.J.,  1  :  1283  (1900). 
B.M.J.,  1  :  1202  (1901). 
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The  substance  cannot  be  looked  upon  as  very  poisonous,  though  the 

doses  recorded  are  aU  very  sm^oform  ^  be  tested  by  similar  methods 

to  K  for  chloroform  fa...,  p.  528).  Heating,  or  refluxmg  with 
KOH  will  of  course,  yield  HBr  or  KBr  instead  of  HC1  or  KC1. 

the  barbituric  acid  croup  of  hypnotics 

When  urea  is  combined  **  T “v,Tt 

readily  forms  various  alkyl  and  aromatic  derivatives  to  produce  a  senes 

°f  hypnoticdrugs.  di-ethyl  barbituric  acid,  was  introduced  into 

medicine  in  1903  by  Fischer  and  von  Merkig,  under  the  name  of  \  eronal 
and  proved  itself  an  effective  hypnotic  without  serious  side  actions.  L  he 
structure  of  the  drug  lends  itself  readily  to  chemical  combinations  and 
it  is  theoretically  possible  to  produce  more  than  1,200  barbitone  deriva¬ 
tives  Great  numbers  of  these  substances  have  been  produced  and  aie 
obtainable  commercially.  The  commonest  members  of  the  group  are 
listed  in  the  following  table  : — 


Usual  or  Official  Name 


1. 

Allonal 

... 

2. 

3. 

Amytal 

Barbitone 

... 

4. 

5. 

6. 
7. 

Barbitone — soluble  ... 
Barbitone  and  Amido¬ 
pyrine 

Buto  Barbital 

Dial  . 

8. 

9. 

Hcboral 

Hexobarbitone 

... 

10. 

Hexobarbitone-soluble 

11. 

Ipral  . 

... 

12. 

Noctal . 

13. 

Ortal  sodium  ... 

14. 

Phanodorm  ... 

... 

15. 

Phemitone 

16. 

Phenobarbitone 

... 

17. 

18. 

Phenobarbitone 

Theobromine 

Pentobarbital 

and 

19. 

Pentothal-Sodium 

... 

20. 

Pernoctal 

... 

21. 

22. 

Sandoptal 

Proponal 

... 

Chemical  Structure 

Synonyms 

Melting  Point 

Isopropyl-allyl-barbituric  acid 

_ 

138-141° 

+  pyramidone. 

Isoamylethvl  barbituric  acid 

_ 

155-157° 

Diethyl  barbituric  acid 

Veronal,  Barbital,  Malonal, 

191° 

Sodium  salt  of  barbitone  ... 

Hypnogen,  Quadrinox. 
Veronal-Sodium,  Medinal 

— 

— 

Veramon,  Vcropyron 

Ethyl  butyl  barbituric  acid... 

Neonal,  Soneryl  . 

123-124° 

Diallyl  barbituric  acid 

Curral  (Dial  +  pyramidon 

179° 

Free  acid  of  ortal-sodium  ... 

=  Cibalgin) 

126° 

N  -  methyl  -  cyclohexenyl 

Evipan,  Evipal,  Cyclonal, 

144-145° 

methyl  barbituric  acid. 
Sodium  salt  of  Hexobarbitone 

Hexanostab-oral. 
Evipan-soluble,  Cyclonal- 

_ 

Ethyl  isopropyl  barbituric 

sodium,  Hexanostab. 

198° 

acid. 

Isopropyl  -  bromallyl  barbi- 

Nostal  . 

176-177° 

turic  acid. 

Sodium  ethyl  -  n  -  hexyl  -  bar- 

— 

— 

liiturate. 

Cyclohexenyl  ethyl  barbituric 

— 

178° 

acid. 

N-methyl,  ethyl  phenyl  barbi- 

Prominal . 

170-172° 

turic  acid. 

Ethyl  phenyl  barbituric  acid 

Gardenal,  Luminal,  Somonal, 

170-172° 

. 

Phenobarbital. 

Theoba,  Theogaraonal, 

Sodium  ethyl  -  methylbutyl  - 

Theominal. 

Nembutal 

130-132° 

barbiturate. 

Sodium  ethyl-methylbutyl- 

— 

155-157° 

thlo-barbiturate 

Isobut  y  1-broma  Uy  1-barbit  uric 

Pernoston  ... 

(free  acid). 
130-132° 

acid. 

Isobutyl-ally  1-barbit  uric  acid 

\  _ 

138-141° 

Dipsopyl  -barbituric  acid 

— 

145° 

The  action  of  these  various  derivatives  is  similar.  They  are  all 
hynotics,  but  they  vary  in  their  rapidity  and  intensity  of  action  and  their 
toxicity .  A  good  deal  depends  on  the  rate  of  absorption,  the  rapidity 
of  destruction  in  the  tissues  and  on  the  rate  of  excretion  from  the  body. 

feince  barbituric  acid  itself  is  inert,  the  rate  of  oxidation  of  the  side 
chains  determines  the  duration  of  action.  Barbitone  is  very  resistant  to 
oxidation,  is  excreted  mainly  as  barbitone  in  the  urine  and  its  excretion  is 
a  slow  process.  It  is,  therefore,  liable  to  act  as  a  cumulative  poison, 
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barbiturate  poisoning 

more  rapidly  excreted.  In  general  the  shortest  acting ! 
hose  most  easdy  destroyed.  The  excretion  also  appears  to  be  rdated  to 
the  rate  of  oxidation  of  the  drug,  hence  barbitone  which  is  excreted  almost 
unchanged,  takes  longest  to  excrete.  Excretion  tends  to  become  slowe 

renditions"  ni8trati°n  a"d  is  deflnite>y  mOTe  Prolonged  in  nephritic 

Sollman1  indicates  the  relative  toxicity  of  certain  typical  members 

follows8— UP  ^  t  ie  mt  et  ial  d°Se  in  mgm‘  per  kg'  (hypodermically)  as 


Barbitone  (Veronal) 

Phanodorm 

Neonal 

Dial  . .  . .  ‘ 

Plienobarbitone  (Luminal) 

Amytal  . 

Pernoston  (Pernoctal) 
•Pentobarbital  (Nembutal) 
Ipral 


310 

220 

190 

150 

140 

140 

120 

120 

110 


ugs  and  as  such  are 


Barbiturates  must  be  classed  as  habit-forming  dri  0  _ 

potentially  dangerous,  although  it  must  be  admitted  that  long  continued 
administration  under  medical  supervision  has  not  been  followed  by  bad 
effects  in  numbers  of  cases.  These  drugs  are  now  under  control,  their 
sale  and  use  being  restricted  under  the  Poisons  and  Pharmacy  Act  (1933), 
but  they  still  account  for  a  good  many  suicides  each  year  and  also  for 
many  accidental  deaths. 


It  has  been  pointed  out  that  many  cases  which  might  be  classed  as 
suicidal  are  really  accidental  and  due  to  the  fact  that  a  dose  taken  as  a 
hypnotic  may  cause  amnesia  and  that  the  patient  may  continue  to  take 
further  tablets  until  a  fatal  dose  has  been  ingested.  It  is  advisable  there¬ 
fore  to  make  sure  that  a  patient  under  medication  by  barbiturates  has 
access  to  one  dose  only  at  a  time.2 

Barbituric  Acid  derivatives  are  normally  soluble  with  difficulty  in 
water  and  are  therefore  absorbed  slowly,  but  their  sodium  salts  are  usually 
readily  soluble  and  are  absorbed  rapidly.  When  used  as  pure  hypnotics, 
they  are  usually  given  by  the  mouth,  but  when  rapid  effect  is  required 
the  soluble  salts  may  be  given  intravenously. 

The  barbiturates  are  used  in  a  variety  of  conditions  such  as  for 
sleeplessness,  for  excited  and  anxiety  states  and  other  psychiatric  con¬ 
ditions,  for  epilepsy,  for  convulsions  of  central  origin  or  the  convulsions 
of  strychnine,  coramine,  picrotoxin  or  cocaine  poisoning. 

They  are  used  as  general  anaesthetics  for  very  short  operations  or  for 
premedication  before  ether  or  similar  anaesthesia  and  for  obstetric  amnesia 
and  as  basal  anaesthetics.  Their  use  intravenously  requires  great  care  for, 
once  administered,  they  are  beyond  the  control  of  the  anaesthetist  and 
there  is  a  definite  danger  of  paralysis  of  the  respiratory  centre. 


1  S oilman,  Pharmacology,  W.  B.  Saunders  &  Co.,  1944,  p.  786. 

2  Richards,  R.,  1,  331  (1934). 


SYMPTOMS 


Acute  Symptoms.  Amnesia  is  an  ear 
in  the  patient  taking  more  tablets  than 


ly  symptom  and  this  may  result 


jaundice  has  been  reported  in  connection  with  severe  cases.  It  the  coma 
continues,  involvement  of  the  lung  is  very  liable  to  occui. 

Chronic  Symptoms.  There  is  little  real  tolerance  to  these  drugs  and 
long  continued  use  may  lead  to  a  certain  degree  of  psychical  degeneration 
and  minor  grades  of  mental  aberration.  There  may  be  ataxia  ^itigo, 
tremor  of  the  hands,  paralysis,  visual  hallucinations,  loss  of  memory, 
and  stammering  speech.  Cutaneous  affections  occur.  In  general,  however, 
it  is  remarkable  how  little  effect  is  produced  by  long  continued 
use  of  these  drugs  in  large  numbers  of  cases  as  for  example  in  the  treat¬ 
ment  of  epileptics  and  the  chronic  effects  described  above  are  only  rarely 
seen.  Acute  toxic  effects  on  the  other  hand  are  not  uncommon  in 
habitual  users  of  the  drug. 

Toxic  Dose.  The  official  dose  of  barbitone  is  5  to  10  grains.  The 
medicinal  dose  of  medinal  is  given  as  5  to  10  grains,  proponal  2  to  8  grains, 
luminal  f  to  2  grains. 

The  fatal  dose  of  the  barbiturates  is  difficult  to  define  with  any  degree 
of  precision.  The  long  period  of  coma  gives  a  good  margin  of  time  for 
treatment,  and  recovery  may  readily  occur  after  toxic  doses  if  treatment 
is  begun  early  and  is  sufficiently  intense. 

Leschke1  considers  150  grains  of  barbitone  as  a  fatal  dose  in  general 
conditions  but  records  fatalities  after  60,  75,  90  and  105  grains  and  of 
recovery  after  f  20  grains.  An  average  fatal  dose  of  60  grains  is  suggested 
for  Luminal  (phenobarbitone)  and  40  grains  for  Dial. 

Hambourger2  gives  figures  for  minimum  fatal  doses  and  maximum 
doses  from  which  recovery  has  taken  place.  The  lowest  fatal  dose  of 
barbitone  which  he  reported  was  30  grains  and  of  phenobarbitone 

1  Leschke,  E.,  Clinical  Toxicology;  ,T.  &  A.  Churchill  1934 

2  Hambourger,  W.  E.,  J.A.M.A.,  114  :  2015  (1940)  ;  112  :  1340  (1939). 
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The  toxic  close  of  veronal  ranges  between  15  and  150  grains  but  a 
case  1S  on  record  m  which  380  grains  were  recovered  from.  This  caseMs 
rather  instructive,  and  the  details  are  given  on  pp  579-80 

A  case  is  reported  of  death  from  100  grains.^  CarlilP  records  a  case 
in  which  a  woman  was  given  10  grains  luminal  and  50  grains  potassium 
bromide  per  day  for  twelve  days.  She  became  stupeS  with  Zb™ 
incontinence,  pupils  contracted  and  inactive  with  divergent  squint 
Thereflexes  were  unaffected.  She  eventually  recovered  completely 

Niohol*  records  a  case  of  coma  for  twelve  hours  and  complete  recovery 
atter  taking  18  grains  of  dial.  J 

Leschke6  mentions  six  cases  of  suicide  by  means  of  dial,  in  which  the 
dose  was  2  to  2-4  grams,  but  states  that  in  other  cases  doses  of  6  grams 
have  been  survived  without  permanent  damage.  He  also  states  that  in 
ten  fatal  cases  of  luminal  poisoning  the  average  dose  was  4  grams,  whereas, 
in  one  case  6  grams  were  survived  (the  victim  recovered  after  being 
unconscious  for  a  week).  Nembutal  has  been  stated  to  cause  death  in 
doses  of  1\  and  6-7  grains  when  used  as  an  anaesthetic  in  patients  acutely  ill. 

Treatment.  The  patient  is  usually  comatose  and  if  so,  no  attempt 
should  be  made  to  produce  vomiting  but  the  stomach  should  be 
thoroughly  washed  by  successive  quantities  of  warm  wrater  and  potassium 
permanganate,  leaving  a  suspension  of  animal  charcoal  after  the  lavage 
is  completed  to  absorb  any  poison  not  removed. 

Intravenous  injection  of  normal  saline  should  be  given  with  glucose  to 
assist  elimination.  Artificial  respiration  and  the  use  of  oxygen  and 
carbon  dioxide  may  be  required  if  the  respiration  is  difficult. 

The  urine  may  have  to  be  removed  by  catheter  and  bowrel  evacuation 
secured  by  enemata. 

The  possibility  of  lung  involvement  should  be  kept  in  mind  and 
appropriate  treatment  adopted.  It  is  desirable  to  shorten  the  period  of 
coma  to  prevent  this  and  other  conqilications  and  many  analeptics  have 
been  experimentally  investigated,  particularly  strychnine,  cocaine  and 
picrotoxin,  metrozol,  cardiozol  and  coramine.  Both  strychnine  and 
picrotoxin  are  valuable  but  it  appears  to  be  established  that  picrotoxin 
is  the  drug  of  choice  in  severe  cases.  Picrotoxin  is  itself  a  dangerous  drug 
(dose  mgm.)  and  must  be  used  with  great  discrimination.  Over- 
dosage  must  be  avoided  and  it  must  not  be  allowed  to  produce  convulsions 
wdiich  in  themselves  would  increase  the  depression.  It  is  administered  in 
divided  doses  of  0T  mgm.  intravenously  at  intervals  of  20  minutes  to 
an  hour,  until  an  increase  of  respirations  and  a  rise  in  blood-pressure 
occurs  or  a  slight  twitching  of  the  facial  muscles  is  observed.  The  dosage 
is  then  decreased. 

1  Soxton,  D.  L.,  et  alia ,  J .  A.M.  A.,  116  :  700  (1941). 

-  Tardieu,  Bull.  Soc.  de  Ther.,  Fobruary  13th,  1924. 

3  Lancet,  1907,  1,  1496. 

1  Ibid.,  September  19th,  1925. 

5  B.M.J.,  August  16th,  1924. 

6  “  Clinical  Toxicology,”  1934,  pp.  186,  187. 
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r  i  fW  fin<,Pq  the  shorter  acting  barbiturates  promptly  produce 
state* of  profound3 narcostewi  t  h  a  hfgh  degree  of  anaesthesia  and  cause 
tat  h  from  respiratory  paralysis  whereas  in  similar  circumstances  the 
longer  acting  members  (barbitone,  phenobarbitone,  dial)  produce  a  low 
grade  of  narcosis  and  slight  degree  of  anaesthesia,  but  the  narcosis  is 
prolonged,  ending  in  pulmonary  congestion  and  other  complications. 
This  difference  in  action  of  the  two  groups  necessitates  a  difference  m 
treatment  with  antidotes  such  as  picrotoxm.  The  shorter  acting  deriva¬ 
tives  cause  rapid  paralysis  of  the  respiratory  centre  and  prompt  fall  of 
blood-pressure  which  must  be  counteracted  by  pushing  the  picrotoxm 
treatment  to  the  physiological  limit.  In  the  case  of  the  longer  acting 
derivatives  the  antidote  must  be  given  in  smaller  and  more  frequent 

doses.* 

A  case  in  which  a  person  who  took  72  grains  of  sodium  amytal  is 
described  by  Stephens  and  Anderson.2  The  patient  was  comatose  with 
marked  signs  of  anoxemia,  cyanosis,  depressed  respiration  and  clonic 
convulsions.  156  mgm.  picrotoxin  was  given  in  divided  doses  over  a 
period  of  24  hours  together  with  large  quantities  of  saline  intravenously. 
The  patient  regained  consciousness  and  recovered  rapidly.  Metrazol 
(2  cc.  of  10  per  cent,  solution),  Coramine  and  strychnine  (£  gr.  in  24  hours) 
have  also  been  used  with  advantage. 

Recovery  after  the  ingestion  of  125  grains  of  a  mixture  of  pento¬ 
barbitone  and  seconal  has  been  recorded.  The  patient  wras  in  a  state  of 
shock,  the  respirations  were  8  per  minute,  the  blood-pressure  60/0. 
Shock  therapy  and  picrotoxin  injection  wras  instituted  and  after  20  hours 
improvement  commenced.  Delirium  and  confusion  lasted  for  24  hours 
and  gradually  subsided.  There  w'ere  no  convulsions,  no  lung  complica¬ 
tions  and  no  evidence  of  liver  or  kidney  damage.  Recovery  wras  com¬ 
plete.3 

Strychnine  in  large  doses  has  been  found  of  great  value  by  many 
observers.4  Elimination  should  be  assisted  by  injections  of  normal  saline. 
The  respiration  must  be  watched  and  artificial  respiration  resorted  to  if 
necessary,  but  the  slow'  elimination  of  the  drug  renders  this  of  little 
value.  Coramin  15  per  cent,  solution  in  5  c.c.  doses  and  also  Metrazol 
has  been  recommended. 

\\  illcox  considers  that  removal  of  cerebro -spinal  fluid  is  essential.5 

Analysis.  There  are  so  many  barbituric  acid  derivatives  in  common 
use,  and  their  chemical  differences  are  so  slight  that  complete  identification 
is  often  a  matter  of  great  difficulty.  It  must  usually  depend  on  isolation 
and  determination  of  physical  properties  such  as  melting  point.  Fre¬ 
quently  proof  of  the  presence  of  a  barbiturate  is  all  that  is  possible. 

Barbituric  acid  derivatives  in  general  give  : _ 

(1)  Ammonia  when  heated  dry  with  sodium  carbonate. 

(2)  A  white  gelatinous  precipitate  with  Millon’s  reagent. 

(3)  A  violet  colour  with  an  alcoholic  solution  of  cobalt  nitrate 
presence  of  ammonia. 

A  modification  of  this  last  test— a  colour  with  cobalt  acetate  and  iso 

2  JIaloney’  A-  H- and  Tatum,  A.  L.,  Journ.  Phur.  and  Exp  Therap  44  •  337 

•  St  (I932)- 

1  December  16th,  1933.  ‘  (  3)‘ 

5  Willcox,  W.M,  1  :  493  (1933). 
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propylamine  in  chloroform-has  been  developed  by  Levvv'  into  a  qua,,, 
titative  method  of  estimation.  "  ^ 

For  various  colour  reactions  which  can  be  used  to  distinguish  individual 
barbiturates  see  Bamford,  “  Poisons,  Their  Isolation  and  Identification.” 


A  considerable  part  of  many  ingested  barbituric  acid  deriva¬ 
tives  is  excreted  unchanged  in  the  urine,  but  the  individual  com¬ 
pounds  vary  a  great  deal  with  respect  both  to  the  amount  excreted  and 
the  rate,  thus  it  is  said  that  70  per  cent,  of  veronal  escapes  oxidation 
and  is  excreted,  but  only  30  per  cent,  of  curral,  25  per  cent,  or  less  of 
luminal,  and  5  per  cent,  of  phanodorm.  In  experiments  by  Shoule  and 
otheis,  no  amytol  or  pentobarbitone  was  found  in  the  urine  after  intra¬ 
venous  injection  of  their  sodium  salts  in  dosages  sufficient  to  cause 
immediate  loss  of  consciousness.  On  the  other  hand,  barbitone  and 
phenobarbitone  were  readily  detected  in  the  urine  after  such  administra¬ 
tion.  It  is  probable  that  the  former  compounds  are  destroyed  in  the  bodv. 
As  to  the  rate  of  excretion,  veronal  appears  to  be  excreted  much  more 
slowly  than  the  others.  Pinkhof3  finds  that  the  time  required  for  the 
excretion  of  half  the  ingested  amount  is  13-15  hours  in  the  case  of  veronal, 
7-5  hours  for  luminal,  9  hours  for  somnifen,  and  4  hours  for  dial  or 
neodorm. 

The  urine  is  thus  of  importance  in  the  detection  of  the  actual  poison 
used,  but  no  delay  should  take  place  in  the  analysis. 


Isolation  from  Tissues.  In  the  Stas-Otto  process  (p.  265)  the  barbi¬ 
turic  acids  may  be  extracted  from  the  acid  solution  by  ether.  The  residue 
from  this  extract  is  dissolved  in  hot  water,  any  insoluble  matter  is  filtered 
off,  and  the  filtrate  (concentrated  if  necessary)  is  re-extracted  with  ether. 
The  ethereal  extract,  on  evaporation,  deposits  the  crystalline  barbituric 
acid. 

In  the  case  of  urine,  precipitation  of  interfering  substances  with  lead 
acetate,  removal  of  excess  lead  by  H2S,  and  concentration  in  vacuo  forms 
a  suitable  treatment  preparatory  to  extraction  with  ether. 

Ethyl  acetate  has  been  recommended  as  a  solvent  in  place  of  ether, 
and  it  has  been  suggested  to  purify  the  extract  by  acid  solution  of 
potassium  permanganate. 

Tests.  Melting  Point.  Wherever  possible  a  melting  point  of  the 
extract  should  be  taken  and  followed  by  the  melting  point  of  the 
extracted  substance  mixed  with  an  equal  amount  of  the  puie  diug. 

The  table  on  p.  573  gives  the  melting  point  of  the  more  important 
barbituric  acid  derivatives. 

Veronal  is  a  colourless,  crystalline  solid,  which  melts  at  191  C. 
Viewed  under  a  lower  power  (f ),  the  crystals  appear  as  hexagonal  prisms, 
or  in  kindred  forms.  They  dissolve  with  difficulty  in  water,  floating 
obstinately  at  the  top  of  the  liquid  in  spite  of  shaking.  The  addition  of 
a  drop  of  caustic  potash  makes  solution  easy.  In  the  solution  so  obtained 
mercurous  nitrate  solution  produces  an  abundant  white  precipitate 
When  a  mixture  of  the  dry  substance  with  dry  sodium  carbonate  is  heated 
in  a  test-tube,  ammoniacal  vapours  are  freely  evolved  which  colour 


1 

2 
3 


Biochern.  J .,  1940,  34,  73. 
Shoule,  H.  A.,  et  alia,  Jour. 
NedeL  Tijdschr.  »*•  Genesk., 


Pharm.  and  Exp. 
1930,  74,  2189. 
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treatment  with  luminal  yields  a  pleasant  odour  like  locust  honey,  whic 
later  becomes  more  pungent ;  with  proponal  the  odour  is  at  first  spicy 
then  becomes  pungent.  A  general  colour  test  for  veronal  luminal  an 
proponal  consists  in  dissolving  about  0-01  to  0-02  gr  of  the  sample 
with  a  drop  of  salicyl  aldehyde  in  1  to  2  c.c.  of  alcohol,  then  cautiously 
adding  concentrated  H2S04,  whereupon  the  zone  of  contact  becomes 
intensely  red  The  following  colour  test  differentiates  luminal  from  both 
veronal  and  proponal.  To  0  01  to  0-02  gr.  of  the  sample  add  0-5  to  1  c.c. 
formalin  and  4  c.c.  concentrated  H2S04,  whereupon  the  mixture  at  room 
temperature  gradually,  on  the  steam  bath  within  one  minute,  acquires 
a  brilliant  rose-red,  then  cyclamen-red  to  wine-red  colour  with  luminal. 
With  0  05  gr.  of  luminal  the  colour  becomes  dark  mulberry-red.  With 
veronal  and  proponal  only  a  yellowish  colour  develops  on  the  steam 
bath.2 


Cases.  A.  Tardieu  and  S.  Camps3  record  a  case  of  acute  suicidal  poisoning  by 
veronal  in  a  Russian  ex-airman,  aged  thirty,  who  had  taken  24  grammes  in  a  single 
dose.  After  taking  them  he  sent  himself  to  sleep  by  ether.  When  first  seen  by 
the  authors,  on  the  fourth  day  after  ingestion  of  the  veronal,  he  was  still  in  a  state 
of  profound  coma,  the  limbs  were  inert,  perspiration  was  profuse,  the  face  cyanosed, 
and  the  pulse  barely  perceptible.  There  were  incontinence  of  urine  and  feces, 
loss  of  the  tendon  and  corneal  reflexes,  dulling  of  general  sensibility,  mydriasis, 
and  profuse  secretion  of  saliva.  After  the  coma  had  lasted  five  and  a  half  days  the 
patient  slowly  regained  consciousness.  The  temperature  was  of  a  continued  type, 
sometimes  being  as  high  as  102°  F.  On  the  seventh  day,  after  an  apyrexial  interval 
of  forty-eight  hours,  there  was  a  transient  rise  of  the  evening  temperature  to  100*2°. 
Examination  of  the  lungs  did  not  reveal  any  evidence  of  tuberculosis,  pulmonary 
oedema,  or  even  hypostatic  congestion,  which  is  so  frequent  in  acute  intoxications. 
As  soon  as  the  patient  recovered  consciouness  he  complained  of  seeing  double.  On 
examination  he  was  found  to  have  crossed  diplopia,  which  was  very  marked  for 
thirty -six  hours  and  then  progressively  diminished,  completely  disappearing  on  the 
ninth  day.  There  was  also  slight  bilateral  ptosis.  On  examination  of  the  heart 
signs  of  old  mitral  disease  were  found.  In  spite  of  repeated  examination  of  the 
urine  no  albumen  or  sugar  was  detected.  Examination  of  the  urine  for  veronal 
on  the  seventh  day  was  also  negative.  A  psychiatric  study  of  the  patient  showed  the 
association  of  two  psychopathic  conditions — namely,  manic-depressive  psychosis 
and  paranoia.  F  or  the  last  three  years  he  had  been  addicted  to  drug  taking, 
especially  hashish  and  ether.  According  to  Mantelin,  Martin,  and  Milhaud,  the 
toxic  dose  of  veronal  ranges  between  1  and  11  grams.  The  fact  that  so  large  a 
dose  as  24  grams  was  not  fatal  in  the  present  case,  in  spite  of  old  mitral  disease,  is 
explained  by  the  circumstance  that,  according  to  Bachem,  after  consumption’ of 
large  doses  of  veronal  45  per  cent,  of  the  drug  is  destroyed  without  acting  on  the 

organism.  The  presence  of  ether  also  probably  interfered  with  the  assimilation  of 
veronal.4 


Di.  Dui rant  supplied  the  following  details  of  a  fatal  case  of  veronal 
poisoning,  on  which  an  inquest  was  held  in  July,  1909. 

„.Jh*  ri0‘7  was  a  maa  <*■  S3-  He  had  been  drinking  for  years,  often  heavily  ; 
veronal  had  been  previously  prescribed  for  him  in  fifteen-grain  doses,  also  chloral 

\  L;  Ekkert,  Pharm.  Zentral-halle,  1926,  67,  481-2. 

-  Chemical  Abstracts,  October  20th,  1926,’p  3330 

3  Bull.  Soc.  de  Ther.,  February  13th.  1904  ‘  ‘  Vo 

4  Epit.,  June  21st,  1924.  ’  P 
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Zea  :£l9S',1!7'  °bHtained  "  »”«'«  ”  of  veronallwX  taS 

retired  to  be  12.30  to  1,  and  was  seen  by  Dr.  Durrant  at  9.45  a.m  who  then 
tound  one  full  bottle  (twenty-five  tablets)  under  his  pillow,  and  one  extra  tablet 
so  that  he  had  presumably  taken  120  grains  of  veronal  (also  twenty  grains  of  chloral 
and  forty  grains  of  Am.  Brom.).  He  was  then  deeply  comatose8 surface  warm 

moET  n’)IH!  Se  i02  Pei;  n?1,Ulte’  mucus  in  throat,  cornea  insensitive,  pupils 
moderately  dilated  reflexes  abolished  ;  at  12  noon  was  still  comatose,  pupils  con¬ 
tracted,  other  conditions  the  same,  but  could  be  made  to  wince  bv  slapping  the 
face  ;  at  8  p  m.  the  same,  unable  to  swallow  ;  11  p.m.  much  the  same,  but  pupils 
again  dilated,  and  could  swallow  a  teaspoonful  at  a  time.  At  9  a.m  on  July  1st 
not  quite  so  deeply  comatose,  pupils  still  dilated,  could  be  made  to  wince  by  slapping 
the  lace,  bowels  not  open,  so  <nj  of  croton  oil  administered  ;  temperature  102-2°, 
pulse  110,  reflexes  still  absent;  at  10.30  p.m.  temperature  102-4°,  finger  nails 
dusky,  breathing  impeded  by  mucus,  bowels  not  open,  so  calomel  gr.  v.  adminis¬ 
tered.  On  July  2nd,  at  9  a.m..  better  ;  could  be  roused  to  sj:>eak  a  few  words, 
pupils  dilated,  temperature  102*4°,  pulse  good,  reflexes  absent,  bowels  still  not 
open,  soon  off  to  sleep  again.  Remained  through  the  day  in  much  the  same 
condition,  swallowed  somewhat  better,  circulation  better,  and  could  be  roused  be¬ 
speaking  loudly.  July  3rd,  9  a.m.,  condition  much  the  same,  temperature  102-8°, 
respiration  36,  cough  troublesome,  bowels  still  not  open,  so  mj  of  croton  oil  repeated  ; 
cornea  and  pupils  insensitive,  not  any  more  rousable,  total  muscular  flaccidity, 
and  still  no  reflexes  ;  at  2  p.m.  not  quite  so  well,  respiration  36,  pulse  120,  tem¬ 
perature  102-8°  ;  at  8  p.m.  temperature  103-2°,  pulse  130,  respiration  40,  more 
comatose.  On  July  4th,  at  2.30  p.m.,  temperature  104‘2°,  respiration  over  40, 
pulse  150,  died  at  6.30  a.m.  comatose. 

Post-mortem  examination  :  nothing  found  except  intense  congestion  of  lungs, 
liver,  spleen,  and  brain,  due,  no  doubt,  to  the  asphyxial  form  of  death.  Mucous 
membrane  of  alimentary  tract  congested,  otherwise  normal. 

A  woman  took  20  grains  of  veronal  to  relieve  a  headache.  After  sleeping  for 
a  couple  of  hours  she  awoke  feeling  dazed  and  stupid,  quite  unable  to  stand  or 
walk,  and  with  distinct  double  vision.  During  the  evening  the  symptoms  were 
more  marked  ;  she  was  reeling  and  tottering,  scarcely  able  to  put  one  foot  before 
the  other,  even  with  the  assistance  of  her  friends.  At  10  p.m.  she  w^as  in  a  semi- 
paralysed  state,  with  sluggish  pupils,  diplopia,  thready  pulse,  scanty  urine,  and 
normal  temperature.  Ne^t  morning  she  was  drowsy  and  complaining  of  tingling 
sensations  in  the  arms  ;  pulse  84,  soft  and  compressible ;  temperature,  normal  ; 
pupils,  sluggish,  though  of  about  normal  size  ;  reflexes,  superficial  and  deep,  quite 
gone.  There  w  as  complete  anaesthesia  over  the  entire  right  low-er  limb,  and  on  the 
left  complete  as  far  as  the  knee,  and  partial  over  the  rest  of  the  limb.  There  w  as 
also  some  anaesthesia  over  the  trunk,  but  sensation  in  the  arms  w-as  normal.  The 
next  day  considerable  improvement  had  taken  place,  sensation  was  normal  over  the 
trunk,  left  lower  limb,  and  the  upper  portion  of  right  lower  limb.  During  the  next 
few  days  the  improvement  continued  and  the  reflexes  became  normal.1 

A  remarkable  case  is  reported  (B.M.J.,  March  18th,  1933).  A  woman  was  taken 
ill  on  February  8th  w-ith  “  nerves,”  insomnia  and  colic.  She  was  given  5  grains  of 
medinal  and  paraldehyde.  On  February  10th,  she  took  6  ounces  of  sal  volatile. 
Another  doctor  w  ho  was  called  in  prescribed  paraldehyde  and  4J  grains  nembutal. 
On  the  following  night  (11th)  as  she  was  still  sleepless  she  was  given  7|  grams 

medinal  and  on  the  12th  6  grains  nembutal. 

On  the  morning  of  February  13th  she  awoke  in  a  fresh  bright  condition  ;  shortly 
after  she  became  restless  and  the  nurse  gave  her  grains  medinal.  81ie  lapset 
into  unconsciousness  and  died  at  3.30  in  the  afternoon,  about  eighteen  hours  after 
taking  the  nembutal  and  a  few  hours  after  the  medinal. 

Nembutal  was  found  in  the  liver  and  kidneys,  and  the  analyst  attributed  cleat  i 
to  that  drug  or  to  the  combined  effect  of  the  various  drugs.  Dr.  Mapother  of  the 
Maudsley  Hospital,  gave  evidence  that  he  had  given  nembutal  in  over  6,0  0  in 
v  dual  doses  without  dangerous  effects  ;  three  doses,  of  4*  grains  each,  m  twenty- 
four  hours  was  the  usual  practice,  but  6-grain  doses  were  given  occasionally.  He 

1  February  2nd,  1907. 
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considered  that  nembutal  was  excreted 

was  transient.  The  long  period  suirS  ttat“mbut£  was  not  the 

on  analysis. 

Alexander1  records  a  case  of  veronal  poisoning  in  which  125  grains  were  taken 
The  patient  was  admitted  to  hospital  in  a  state  of  unconsciousness  in  which  he 
remained  for  four  days.  The  face  was  flushed,  the  breathing  stertorous  there  was 
no  normal  reflex,  the  pupils  were  insensitive  and  strongly  contracted.  There  was 
incontinence  of  urine  and  feces.  The  patient  regained  consciousness  on  the  fifth 

day,  and  thereafter  made  a  complete  recovery. 

3  4  pregnant  girl  attempted  suicide  by  taking  3'84  grammes  of  allonal.  After 
twenty-four  hours  in  a  comatose  state,  fever  and  albuminuria  developed  and 
epileptic  fits.  After  washing  out  the  stomach,  blood-letting  and  infusions  of 
NaCl,  cure  followed  in  three  days  without  abortion. 


Poisoning  by  Acetanilide  or  Antifebrin  (C6H5.NH.CO.CH3) 

Source  and  Method  of  Occurrence.  This  drug  is  a  direct  aniline 
derivative,  and  is  given  in  doses  of  two  to  five  grains  but  is  no  longer  an 
official  preparation.  It  is  antipyretic  in  its  action.  It  is  by  no  means 
free  from  risk,  though  actual  death  from  its  use  is  not  common.  Hitherto 
those  that  have  occurred  have  been  either  accidental  or  due  to  careless¬ 
ness.  Toxic  symptoms  have  frequently  followed  its  administration  even 
in  medicinal  doses. 


Toxicity  and  Fatal  Dose.  Aniline  seems  to  hand  on  to  all  its  derivatives 
the  power  which  it  itself  possesses  to  destroy  the  red  corpuscles  of  the 
blood  and  decompose  the  haemoglobin,  with  the  production  of  methaemo- 
globin  which  can  be  detected  spectroscopically  in  the  blood  and  which 
appears  in  the  urine.  Many  of  these  drugs  are  oxidised  in  the  body  to 
para-aminophenol,  and  it  is  this  substance  which  causes  the  formation 
of  methaemoglobin.  Snapper,3  on  the  other  hand,  states  that  sulphaemo- 
globin  is  formed,  and  is  responsible  for  the  peculiar  mauve  colour  of  the 
cyanosed  areas. 

Young  and  Wilson4  assert  that  the  action  of  acetanilide  is  essentially 
the  same  as  that  of  aniline.  It  forms  para-aminophenol  in  the  blood 
and  urine,  and  it  is  this  substance  which  gives  the  colour  to  the  urine 
and  which  probably  accounts  for  the  cyanosis  observed.  They  consider 
that  methaemoglobin  is  found  neither  in  aniline,  nor  in  acetanilide 
poisoning. 

Judged  by  reported  cases,  the  lethal  dose  may  be  somewhere  between 
five  and  eleven  grains.  Fatalities  have  been  reported  with  doses  from 
0-6-50  grammes.5 


Symptoms.  Large  doses  of  acetanilide  may  cause  collapse  with 
shallow  breathing,  weak  irregular  pulse,  cyanosis,  cold  sweat  and 
circulatory  failure.  A  man  aged  thirty-seven  years  was  given  sixty  grains 
of  acetanilide  in  six  powders  for  headache,  and  he  took  them  all  within  a 
few  hours  When  seen  by  his  medical  attendant  (after  what  interval  of 
time  is  not  stated)  lie  was  slightly  delirious  and  complained  of  pain  in  the 
head  and  in  the  left  umbilical  region.  There  were  pyrexia,  rapid  heart, 

1  July  5th,  1915. 

“  Remond,  Ann.  cle  Med.  ley.,  1925,  Nr.  6,  pp.  338-341 

3  Dent.  med.  Woch.,  1925,  p.  648. 

1  Jour.  Pharm.  Exp.  Therap.,  Baltimore,  March  1926. 

5  Hanzlek,  P.  J ,,J.  Amer.  Dental  Assoc.,  27  :  1505  (1940) 
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mai  Led  constipation  slight  jaundice,  nausea,  and  vomiting.  Calomel  in 
small  doses  followed  by  salts  produced  a  copious  but  bloody  motion  and 
the  urine  w as  dark  red.  On  the  following  day  he  was  admitted  to  hospital, 
inn  £Ul™  seventy-eight  soft,  and  compressible;  the  temperature  was 

r  iZ  •  J •  e  and  nai  s  were  extremely  cyanotic  ;  and  there  was 
slight  jaundice  He  complained  of  pain  in  the  left  side  of  the  abdomen,  and 

there  was  tenderness  in  the  epigastrium  and  in  the  region  of  the  left 
kidney.  The  skin  was  moist  and  the  gums  were  bluish.  The  urine  was 
strongly  alkaline  and  deep  red  nearly  black.  The  colour  was  shown  to  be 
due  to  1 1  se m atoporphyrin .  There  was  a  small  sediment  which  contained 
granular  casts.  On  boiling,  a  large  coagulum  formed.  On  the  day  after 
admission  only  1 50  cubic  centimetres  of  urine  were  passed  ;  after  this 
there  was  complete  suppression.  There  was  great  thirst,  which  was 
quenched  with  milk,  but  soon  everything  that  was  given  was  rejected 
and  rectal  feeding  had  to  be  adopted.  Though  nothing  was  given  by  the 
mouth  for  days  the  vomiting  continued.  Cough  and  expectoration  were 
persistent.  There  was  slight  delirium,  and  the  reaction  of  the  pupils  to 
light  became  more  and  more  sluggish  ;  in  the  end  the  pupils  were  widely 
dilated.  The  reflexes  were  first  exaggerated,  then  they  gradually  dis¬ 
appeared.  The  extremities  were  constantly  cold.  The  temperature  fell 
slowly  to  normal  on  the  fourth  day  and  was  subsequently  subnormal, 
reaching  95-5°  in  the  rectum  on  the  evening  before  death,  which  took 
place  on  the  eighth  day  of  the  illness.  There  was  alternately  constipation 
and  diarrhoea,  and  forty-eight  hours  before  death  and  twenty-seven  hours 
after  the  suppression  of  urine  blood-colouring  matter  and  broken-down 
blood  cells  were  constantly  in  the  faeces,  which  previously  were  blood¬ 
stained  only  occasionally.  The  heart  began  to  fail  on  the  fourth  day. 
The  skin  became  more  and  more  jaundiced.  On  the  fifth  day  after  ad¬ 
mission  mucous  casts  were  passed.  Examination  of  the  blood  showed 
destruction  of  the  red  corpuscles,  which  finally  were  reduced  to 
1,166,000  per  cubic  millimetre,  while  the  leucocytes  were  66,450  and  the 
nucleated  red  cells  22,150.  The  alkalinity  of  the  blood  was  diminished  by 
80  per  cent.  These  blood  changes  are  easily  explained  on  the  above 
view  of  the  action  of  the  drug. 

Treatment.  Empty  the  stomach  and  treat  on  general  principles  ; 
artificial  respiration  and  the  administration  of  oxygen  may  be  of  use. 

Post-mortem  Appearances.  At  the  necropsy  on  the  above  case  acute 
nephritis  and  intestinal  catarrh  were  found,  but  nothing  to  account  for 
the  melsena.1  This  nephritis  is,  however,  not  at  all  suggestive  of  poisoning 
by  antifebrin,  to  which  no  characteristic  appearances  can  yet  be 
ascribed. 

Analysis.  Antifebrin  may  be  extracted  from  acid  aqueous  solution 
(e.g.,  in  the  Stas-Otto  process)  by  ether  or  chloroform.  Its  melting  point 
is  114°  C. 

( 1 )  Sulpho - vanadic  acid  produces  a  brownish-red  colour,  which  changes 
to  dirty  green.  (2)  If  a  drop  of  a  solution  of  potassium  dichromate  is 
mixed  with  a  drop  of  strong  sulphuric  acid  on  a  colour-slab,  and  a 
fragment  of  antifebrin  added,  a  red  colour  which  changes  to  brown,  and 
then  to  dirty  green  is  produced.  (3)  Boiled  with  an  aqueous  solution  ol 

1  Lancet,  1,  243  (1902). 
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potash,  antifebrin  is  decomposed  into 

antifebrin  treated  with  bromine  water 
rivis  a  yellowish  White  precipitate  insoluble  in  dilute  caustic  potash 
fhus  distinguishing  it  from  a  somewhat  similar  precipitate  obtem^  with 
bromine  water  from  aqueous  solutions  containing  phenol  or  salicylic 


acid. 


(6)  If  a  little  antifebrin  is  boiled  with  5  c.c.  of  alcoholic  KOH  solution, 
and,  after  cooling,  the  mixture  is  warmed  with  a  few  drops  of  chloroform 
phenyl  isonitrile  is  produced  and  can  be  recognised  by  its  intense  offensi\  e 


(7)  Indophenol  Test.  Boil  a  little  of  the  suspected  material  with  a 
few  cubic  centimetres  of  concentrated  HC1,  evaporate  to  about  5  c.c., 
cool,  add  4  c.c.  of  10  per  cent,  aqueous  phenol  solution,  transfer  to  a  test- 
tube,  and  add  a  few  drops  of  freshly  prepared  bleaching  powder  solution 
(calcium  hypochlorite).  In  presence  of  acetanilide,  a  reddish-violet 
colour  is  produced  which  deepens  on  standing  and  turns  to  a  deep  indigo - 
blue  on  addition  of  ammonia.  If  the  ammonia  is  added  carefully,  to 
form  a  separate  layer,  the  blue  colour  is  confined  to  the  ammoniacal 
layer.  Note  that  calcium  hypochlorite,  phenol  and  ammonia  will  them¬ 
selves  give  a  blue  colour,  but  not  the  violet-red  prior  to  addition  of  the 
ammonia. 

Acetanilide  is  excreted  in  the  urine  partly  as  such  and  partly  as 
p-amino-phenol  both  free  and  conjugated  with  glycuronic  or  sulphuric  acid. 
This  derivative  may  be  identified  by  the  method  given  on  p.  585. 


Cases.  The  first  fatal  case  occurred  in  1 896. 1 


The  victim,  ast.  22,  took  a  “  Daisy  powder  ”  at  1  p.m.  Seen  in  less  than  five 
minuses,  and  then  said  that  the  headache  for  which  she  had  taken  the  powder  was 
worse,  and  said  she  felt  as  though  she  would  go  out  of  her  mind.  Screamed,  went 
into  a  sort  of  fit.  Was  conscious  at  intervals  when  not  convulsed.  At  1.30  the  face 
was  very  cyanosed  and  the  patient  appeared  to  be  dying.  Artificial  respiration 
brought  back  colour  and  improved  respiration,  slowing  it  and  making  it  less 
laboured.  Pulse  very  rapid,  thready,  and  uncountable.  Gave  rational  answers. 
Intense  pain  in  legs.  No  convulsions  from  1.30  to  1.45,  when  she  was  much  better. 
She  died  about  2  p.m.,  i.e.,  in  one  hour.  Convulsions  unlike  those  of  strychnine. 

Dr.  Chestnutt  said  there  was  no  doubt  in  his  mind  that  death  was  due  to  poison 
by  the  Daisy  powder.  The  public  analyst  for  the  East  Riding  confirmed  generally 
the  doctor  s  evidence.  He  had  purchased  twenty-one  powders  and  weighed  them  ; 
the  weights  varied  from  4’60  to  1089  grains  and  they  consisted  of  pure  acetanilide. 

On  January  25th,  1900,  an  inquest  was  held  at  Liverpool  on  a  little  girl,  cet. 
6  y  ears  10  months,  who  died  from  taking  a  “  Daisy  powder.”  The  directions  were 
that  she  was  to  have  half  a  powder,  but  by  mistake  took  a  whole  one. 

Dr.  Laxter  said  he  found  the  child  breathing  with  great  difficulty,  with  lips  and 
skin  very  blue  in  appearance.  He  had  no  doubt  the  child  died  from  paralysis  of 
the  centre  of  respiration,  caused  by  taking  too  much  of  the  powder. 

Esteve2  records  the  following  case  : — 


tni?  ,  g  fm  °f  affamllde  a  day  for  abou‘  a  month,  the  patient  became 
,  H  P'<  e  face’  oold  extremities  and  cyanosed  lips.  Acetanilide  passes 

,?»vs  if,  ,u°  88  Par»-»mmophenol  sulphate,  and  in  this  case  was  present  eight 

rug  was  nrobaMv  due  tak"¥  the  dru«'  The  accumulation  of  the 

g  was  probably  due,  m  part,  to  some  failure  of  the  excretory  organs.  It  was 


*  Pharm.  Jour.,  1896,  2,  p.  14. 

2  BuU-  Soc.  Pharm.,  Bordeaux,  1923,  No.  4  ; 


Ann.  Chirn.  Anal.,  1  4,  6,  272-274. 
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conclusively  shown  that  the  cyanosis  was  not 
gloom  and  hsematm  in  the  blood,  or  the  general 
as  an  impurity  in  the  acetanilide. 


due  to  the  presence  of  methsemo- 
poisoning  to  the  presence  of  aniline 


Poisoning  by  Exalgine,  or  MethyJacetanilide 
Source  and  Method  of  Occurrence.  This  is  another  coal  tar  derivative 

be  half  tontWgriC  and  Sf ativG  5  *  is  not  official  J  its  dose  is  stated  to 

tion  ‘  fIn  the  folio  ’  Am\c^se(iuently  it  is  dangerous  for  self-medica¬ 
tion.  In  the  following  case1  the  patient  took  150  grains  and  survived 

on  Julvh Tfu  andUlt  1(:  the  Government  Civil  Hospital,  Hong-Kong, 

purchased  in’the  town^nH  &?d  that  he  ,had  taken  some  medicine  out  of  a  tin 
stamne  l  ^  tf1  Waf,  produced.  It  was  the  usual  one-ounce  tin 

stamped  with  the  words  Exalgine  and  “  Merck.”  The  patient  was  Quite 

unconscious,  intensely  livid,  with  pin-point  pupils  and  a  full,  bounding  pulse  His 
temperature  was  100*8°  F.  He  had  vomited  ice.  He  was  given  th^a^f 
icy  lie  acid  by  the  nasal  tube  and  one-fiftieth  of  a  grain  of  atropine  hypodermically 
and  was  put  to  bed.  He  remained  in  much  the  same  condition,  so  two  hours  later 
le  was  given  one -hundredth  of  a  grain  of  atropine,  with  small  quantities  of  milk 
and  strong  coffee.  The  urine  was  examined  and  contained  albumen.  During  the 
mght  he  agam  had  one-hundredth  of  a  grain  of  atropine.  Next  morning  he  was 
out  of  danger  though  his  colour  and  pupils  were  not  quite  normal,  but  the  urine 
was  now  free  from  albumen.  He  was  somewhat  weak  for  several  days,  and  his 
temperature  varied  between  normal  and  100*8°,  though  this  might  have  been  due 
to  the  primary  syphilis  from  which  he  was  found  to  be  suffering.  He  apparently 
purchased  and  took  the  medicine  to  open  his  bowels,  though  it  was  found  impossible 
to  ascertain  why  and  where  he  bought  it. 


In  the  following  case  five  grains  caused  severe  symptoms  : — 

A  single  woman,  aged  thirty,  extremely  thin,  was  under  my  care  for  severe 
asthma  and  consequent  insomnia.  On  May  3rd  of  this  year  she  was  given  by  a 
friend,  without  my  knowledge,  five  grains  of  exalgine.  Within  five  minutes  “  she 
screamed  out,  becoming  perfectly  stiff.”  Twenty  minutes  later,  when  I  saw  her, 
she  was  profoundly  unconscious,  her  respiration  being  very  shallow  and  infrequent 
and  rapidly  failing.  The  lips  and  finger-tips  were  markedly  cyanosed  and  the 
extremities  were  cold  ;  the  pupils  were  widely  dilated  and  fixed  ;  the  knee-jerks 
were  absent  ;  the  pulse  was  ninety-five,  small  and  feeble.  One-fifth  of  a  grain  of 
apomorphine  was  given  at  once,  but  failed  to  produce  emesis.  Free  stimulation  with 
brandy  and  coffee,  vigorous  flagellation,  faradisation,  and  occasionally  artificial 
respiration  were  employed  for  three  hours,  at  the  end  of  which  time  the  cyanosis 
had  nearly  disappeared  and  respiration  was  fairly  well  established.  The  patient, 
when  roused,  was  incoherent  and  failed  to  recognise  her  surroundings,  rapidly 
relapsing  into  unconsciousness.  About  an  hour  afterwards  there  was  an  evident 
tendency  to  heart  failure,  the  pulse  dropping  repeatedly  below  fifty  and  becoming 
irregular  and  feeble.  Ether  was  given  at  regular  intervals  hypodermically.  Nine 
hours  after  taking  the  drug  the  pulse  and  respiration  were  both  good,  the  pupils 
reacted  well,  and  the  knee-jerks  were  present.  No  urine  could  be  drawn  off  with  a 
catheter.  The  next  day  the  patient  was  perfectly  well  except  for  aphonia,  which 
lasted  for  some  hours.  The  points  of  interest  in  the  case  appear  to  be  the  rapidity 
of  the  onset  of  the  toxic  effects  and  the  evident  danger  in  giving  even  moderate 
doses  of  exalgine — a  respiratory  poison — to  asthmatics. 


Poisoning  by  Phenacetin  (Acet-phenetidin  :  p-ethoxy-acetanilide) 

Source  and  Method  of  Occurrence.  This  drug  is  a  coal  tar  derivative 
with  antipyretic  and  analgesic  qualities  ;  its  official  dose  is  five  to  ten 
grains  ;  it  is  said  to  be  free  from  unpleasant  effects,  but  in  one  case  three 
doses  of  eight  grains  each  caused  very  alarming  symptoms. 

Reid2  records  a  case  of  phenacetin  poisoning  in  which  the  drug  had 
been  taken  for  five  months.  The  patient  had  blueness  of  the  lips,  tongue, 


1  Lancet,  1899,  2,  p.  890. 

1  Jour.  An\er.  Med.  Assoc.,  1926. 
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ears 
in 


„  and  finger-tips. .  She 

PuMf  sySpreTure  110,  diastolic  65.  An  electrocardiagram 

revealed  normal  rhythm  and  no  evidence  of  of  neuraIgio 

J.  H.,  aged  40,  on  the  .m0™!w s°  wh5,h  were’ subsequently  ascertained  to  be 
headache.  He  was  orderec  P0™  ^  jje  took  the  third  dose  about  5  p.m., 

phenacetin  eight  grains,  every  '  '  ,  to  feei  very  yi  ;  his  wife  noticed 

and  shortly  afterwards.  »hde  at  hts  tea  he  began*,  ftel  vey^  and  put  to  bed. 

that  his  face  was  very  pale.  He  P  shivering  inspiratory  dyspnoea, 

S  -  <There  SStf  S ‘ 

body:  It  [nte7vl  the  patient  had  sudden  jerking  of  the  whole  body.  He  was 

extremely  anxious,  and  afraid  that  he  was  about  to  die.  .  } 

The  mercury  would  not  rise  in  a  thermometer  graduated  down  to  95,  pu  e 
very  feeble,  100,  regular.  There  was  a  systolic,  mitral  murmur,  and  sibilant  and 
sonorous  rhonchi  all  over  the  chest.  The  urine  appeared  on  inspection  to  be 

normal,  o^s  of  iuterest  in  the  case  were  the  distribution  of  the  rash  only  on 
portions  of  the  body  exposed  to  the  air,  the  extreme  depression  of  the  temperature, 
and  the  profuse  perspiration  from  the  forehead,  with  dryness  of  the  rest  ot  t 
skin.  He  was  well  next  day.1 

For  another  case,  where  seventy-five  grains  were  not  fatal,  vide 

1904,1,545.  . 

In  one  case  a  man  took  for  headaches  on  several  occasions,  during 
fourteen  days,  a  dose  of  1  gramme.  One  night  after  such  a  dose  he  was 
seized  with  vomiting  and  collapse  and  died  next  morning.  The  autopsy 
showed  methaemoglobinsemia  and  brown  coloration  of  all  the  viscera. 


Analysis.  Phenacetin  is  a  wdiite  crystalline  powder  slightly  soluble 
in  cold  water  (1-150),  more  soluble  in  hot  water,  alcohol  (1-16).  It  melts 
at  135° C. 

Phenacetin  is  extracted  by  ether  or  chloroform  from  the  final  aqueous 
acid  solution  in  the  Stas-Otto  process.  In  the  indophenol  test,  performed 
as  described  under  antifebrin,  it  gives  first  a  carmine-red  colour,  changed 
to  blue  by  ammonia. 

The  boiled  solution  of  phenacetin  in  concentrated  hydrochloric  acid, 
cooled,  filtered  and  treated  with  a  drop  of  chromic  acid  solution,  gives  a 
red  colour.  It  is  important  to  note  that  ^-amino-phenol  gives  no  colour 
with  this  test  which  therefore  serves  to  distinguish  them. 

It  is  excreted  in  the  urine  as  para-aminophenol,  which  can  be  detected 
as  follows  : — 

Acidify  the  urine  with  HC1,  boil  to  hydrolyse  conjugated  compounds 
with  glycuronic  and  sulphuric  acids,  and  decolorise  with  animal  charcoal  ; 
To  a  few  cubic  centimetres  add  five  drops  of  3  per  cent,  chromic  acid  ; 
a  brownish  colour  is  obtained.  Another  portion  warmed  and  treated 
with  a  few  drops  of  ferric  chloride  solution  gives  a  brownish-red  colour. 
Para-aminophenol  in  the  urine  is,  however,  not  proof  of  the  ingestion  of 
phenacetin,  since  acetanilide  and  many  other  aromatic  amino  com¬ 
pounds  cause  a  similar  reaction  in  the  urine. 


1  1896,  1,  p.  146. 
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Poisoning  by  Antipyrin  (Phenazonum  ;  phenyl-dimethyl-pyrazolone) 

intrn°|UrCe| and  Meth?.d  0f  Occurrence.  This  is  another  coal-tar  derivative 
™  r  ,et  lnt°  ”eC!1Cine  for  its  P°"'er  reducing  fever.  It  isTverv 

1  ei  ill  drug  and  dangerous  for  self-administration.  Numbers  of  cases 

of  unpleasant  and  even  dangerous  symptoms  arising  from  its  use  have 
Xrses  SCVeral  d6athS-  14  haS  ,,0t  yet  been  «-d  for  homicidal 

ten  grains™8  ^  °ffiCial  “  phenazonum-  its  dose  being  given  as  five  to 

Todo-,  bronio-,  ferri-,  and  sali-pyrin  are  non-official  combinations  of 
,  hypnal  (chloral  hydrate  antipyrin),  pyramidon  (dimethyl  amino 
antipyrin)  and  tussol  (antipyrin  mandelate)  are  also  trade  names  for 
certain  of  its  compounds. 


Symptoms.  These  vary  materially  in  individual  cases,  but  extreme 
collapse,  coldness,  and  depression  of  the  heart’s  action  are  common 
features .  Methaemoglobinsemia  is  said  not  to  occur.  The  following 
supplies  a  typical  example1  : — 

A  man,  aged  twenty-four,  who  was  suffering  from  “neuralgia,”  applied  to  a 
chemist  for  ten  grams  of  antipyrin.  This  was  taken  in  the  shop  at  the  time.  Within 
a  quarter  of  an  hour  after  taking  the  dose  the  patient  felt  very  ill.  Shortly  after¬ 
wards  his  face  was  cyanosed,  his  lips  and  nose  swollen  and  blue  and  his  eyes  almost 
closed  from  swelling  of  the  eyelids.  His  skin  was  cold  and  clammy  ;  he  was  sweating 
and  his  pulse  was  128,  very  weak,  small,  and  compressible.  The  pupils  were  widely 
dilated.  He  was  very  much  alarmed,  and  expressed  himself  as  being  in  fear  of 
impending  death.  He  vomited  a  little  mucus  mixed  with  saliva.  He  walked  to  a 
consulting-room,  distant  nearly  a  mile  from  where  the  dose  was  taken,  and  was 
given  five  grains  of  carbonate  of  ammonia,  one-fiftieth  of  a  grain  of  digitalin,  one- 
fiftieth  of  a  grain  of  strychnine,  and  half  an  ounce  of  vinum  aurantii.  After  resting 
for  a  quarter  of  an  hour  his  condition  improved  so  far  as  the  symptoms  of  cardiac 
depression  were  concerned.  The  pulse  grew  fuller  and  steadier,  the  feeling  of 
faintness  passed  off,  and  he  expressed  himself  as  feeling  better.  He  was  still 
perspiring  freely,  and  the  pupils  were  moderately  dilated. 

Vide  also  Epit.,  1899,  2,  p.  7. 

Analysis.  Antipyrin  may  be  extracted  by  chloroform  from  both 
acid  and  alkaline  solution,  but  it  is  preferable  to  make  alkaline  before 
shaking  out,  and  the  substance  is  usually  obtained  in  the  alkaloid  fraction 
in  the  Stas-Otto  process.  It  may  be  separated  from  any  alkaloid  jwesent 
bv  evaporating  the  solvent  and  dissolving  in  hot  water.  The  melting 
point  is  1 1 1-113°  C. 

Tests.  With  ferric  chloride  a  dark-red  colour  is  produced,  which  is 
destroyed  by  mineral  acids  in  excess.  When  antipyrin  is  heated  with  a 
solution  of  bleaching-powder  a  brick-red  precipitate  is  formed.  If  a 
little  potassium  nitrite  is  dissolved  in  water,  and  excess  of  strong  sul¬ 
phuric  acid  is  added,  the  nitrous  acid  set  free  produces  a  green  colour 
with  antipyrin  ;  a  colour  is  given  by  all  pyrazolones,  but  pyramidone 
gives  a  blue.  The  urine  from  patients  taking  antipyrin  yields  the  ferric 
chloride  reaction  on  simple  addition  of  the  reagent.  Antipyrin  is 
precipitated  by  most  of  the  alkaloidal  group  agents. 

Cases.  For  a  case  of  severe  rash,  etc.,  following  antipyrin,  vide  Lancet, 
1897,  1,  p.  309. 

REFERENCE 

Gourin,  “  Des  Accidents  dus  a  l’Antipyrin.”  Paris,  1893, 


1 B,  M.J.,  1896,  l,p.  269. 
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Poisoning  by  Aspirin  (Acetyl- Salicylic  Acid)  and  Salicylates 

masses* 

an(  \  fi  „nniniPte  safety  and  very  excessive  dosage  or  a  marked 

are  required  before  it  can  be  considered 

“  PSuchMiosyncrasy  does  occur,  however,  and  occasional  cases  are  met 
with  in  which  small  doses  of  aspirin,  well  within  the  average  therapeutic 
ran8e  produce  alarming  symptoms.  These  allergic  symptoms  include 
Inrio  neurotic  oedema,  urticaria,  oedema  of  the  mucous  membranes  with 
1  "secretion  vomiting,  excessive  salivation,  bronchial  spasm,  cyanosis, 
S  —tent  puls!’,  and  coldness  of  the  extremities.  l  eath  has 
occurred  in  five  minutes  from  oedema  of  the  glottis,  liue  aspirin 
poisoning,  however,  results  only  from  really  massive  dosage,  and  several 
hundred  grains  are  usually  required  to  produce  a  serious  or  fatal  effect. 

The  main  symptoms  of  poisoning  by  aspirin  or  salicylates  are  largely  an 
indication  of  the  state  of  acidosis  and  ketosis  which  is  produced.  There 
may  be  a  latent  period  of  several  hours  during  which  a  mild  pyrexia  may 
develop.  The  victim  feels  faint  and  nauseated  and  may  vomit.  There 
may  be  profuse  perspiration.  Vertigo,  ringing  in  the  ears,  deafness  and 
impaired  vision  are  commonly  experienced,  and  headache  may  be  se\eie. 
The  breathing  is  deep  and  rapid,  and  acetone  may  be  smelt  in  the  breath. 
The  urine  is  strongly  acid,  contains  acetone,  albumen,  and  frequently 
a  trace  of  bile  resulting  from  a  mild  nephritis  and  hepatitis.  There  is  great 
thirst.  The  pulse  rate  is  accelerated,  the  force  of  the  beat  is  impaired,  and 
the  rhythm  may  become  irregular.  Delirium,  progressive  weakness  and 
collapse  may  lead  eventually  to  death  in  severe  cases. 

Sodium  salicylate  is  slightly  less  toxic  than  aspirin,  but  the  effects  of 
overdosage  are  similar. 

Methyl  salicylate  poisoning  is  less  common,  and  presents  a  somewhat 
different  clinical  picture,  in  which  gastro -intestinal  irritation  and 
convulsions  figure  more  prominently. 


Toxic  Dose.  There  are  approximately  twenty  fatal  cases  of  suicidal 
aspirin  poisoning  in  England  and  Wales  each  year,  and  to  those  can  be 
added  an  even  larger  number  of  unsuccessful  or  half-hearted  attempts. 
The  incidence  of  aspirin  poisoning  is  therefore  quite  considerable,  but  the 
toxic  or  lethal  dose  of  aspirin  is  extremely  difficult  to  estimate.  In  a 
good  proportion  of  the  fatal  cases,  the  quantity  consumed  has  been 
exactly  500  grains,  i.e.,  the  entire  contents  of  the  commonly  dispensed 
bottle  containing  a  hundred  5-grain  tablets.  Deaths  have  resulted  from 
the  consumption  of  this  quantity1  and,  since  considerable  numbers  of 
unabsorbed  and  unaltered  tablets  have  been  recovered  from  the  stomach 
at  the  post-mortem  examination  of  such  cases,  it  is  apparent  that  much 
less  than  500  grains  can  prove  fatal  :  for  example,  Neale2  records  a  fatal 
case  after  200  grains.  On  the  other  hand,  there  are  many  cases  recorded 
of  recovery  after  the  ingestion  of  400,  500,  600,  and  7503  grains  of  aspirin, 
even  in  the  absence  of  active  treatment.  These  figures  refer,  of  course 
to  dosages  which  will  endanger  the  life  of  an  adult.  Less  serious  toxic 

1  Biddle,  E.,  1  :  1365  (1938). 

2  Neale,  A.  V.,  1  :  109  (1936). 

8  Charters,  A.  D.  .  B.M.J.,  1  :  10  (194-1). 
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manifestations  will  result  from  much  smaller  r,f  •  • 

four  hourly,  to  a  wSflSSTC  ,10  gfnS  °f  ‘ “P^. 
meludmg  convulsions,  and  the  child  died  in  spite  of  treat  me™"  Thelkili 

found  'fhT^calpVarKn]T  tile  \^riou^or^ns°of^U^bodv*C  Micro6 

:^ns,r“Ld“hew;tead  h8emorrhages  throughout  the 

of  9ntar!-haS  ?p0rted  a  case  of  chronic  poisoning  after  the  daily  ingestion 
of  -0  grams  of  aspirin  for  seven  years.  Oedema  of  the  tongue  and^auces 

^readuret"c’aril0ng  C0DjUnctivitis’  diarrh^>  vomiting,  and  wide- 

r  T1*u  fatt'  i0se  °f  methyl  salicy|ate  (oil  Of  wintergreen)  is  about  1  ounce 
Less  than  half  an  ounce  may  cause  the  death  of  a  child.  In  a  recorded 
case  of  fatal  poisoning  of  a  child  aged  2*  years  by  one  ounce  of  methyl 
salicylate,  haemorrhages  were  found  throughout' the  viscera  at  post- 
mortem  examination. 


Treatment.  The  stomach  should  be  thoroughly  emptied  by  emesis 
and  repeated  lavage  with  warm  water  and  5  per  cent,  sodium  bicarbonate 
solution.  The  acidosis  should  be  counteracted  by  the  administration  of 
alkaline  fluids  by  mouth  and  intravenously.  The  patient  must  be  kept 
warm  and  at  rest.  Stimulants  may  be  necessary,  and  the  aspiration  of 
cerebio-spinal  fluid  by  lumbar  puncture  has  been  recommended. 

In  the  case  which  Charters  reported  the  ketosis  was  treated  by  the  injection  of 
insulin  40  units  combined  with  oral  administration  of  40  grammes  glucose.  Oral 
doses  of  20  grammes  glucose  was  given  every  two  hours  for  12  hours,  then  insulin 
10  units  morning  and  evening  before  meals  followed  by  40  grammes  glucose  three 
hours  later.  Phis  patient  who  had  ingested  exactly  750  grains  of  aspirin  made  an 
uninterrupted  recovery. 

Post-mortem  Appearances.  These  are  by  no  means  characteristic, 
there  is  usually  evidence  of  irritation  of  the  gastric  mucosa  and  sometimes 
petechial  haemorrhages  into  the  mucus  and  sensuous  membranes.  The 
kidneys  usually  show  signs  of  cloudy  swelling  of  the  tubules  and  hyper- 
aemia  and  these  are  signs  of  hepatitis. 


Analysis.  Tissues,  etc.,  may  be  acidified  slightly  and  extracted  with 
water.  The  filtered  extract  containing  the  aspirin  is  evaporated  to  dry¬ 
ness  and  the  residue  extracted  with  ether  in  which  aspirin  is  soluble. 
The  residue  from  evaporation  of  the  ethereal  extract  will  therefore 
contain  the  aspirin.  Aspirin  crystallises  in  needles.  It  gives  no  colour 
with  ferric  chloride,  but  is  hydrolysed  by  boiling  with  sodium  hydroxide 
solution  to  sodium  acetate  and  sodium  salicylate.  If  this  mixture 
is  acidified  slightly  with  acetic  acid,  the  salicylic  acid  gives  a  violet  colour 
with  ferric  chloride.  After  acidification,  too,  the  salicylic  acid  can  be 
extracted  with  ether.  The  residue  from  evaporation  of  this  extract, 
heated  with  a  little  methyl  alcohol,  and  a  few  drops  of  concentrated 
sulphuric  acid  gives  methyl  salicylate  (oil  of  wintergreen)  recognisable 
by  its  smell. 

1  Troll  and  Menton,  Amer.  Jour.  Dis.  Child,  69  :  27,  1945. 

2  Practitioner,  99  :  293,  1917. 
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POISONING  BY  HYDROCYANIC  ACID 

urine  should  be  tested  101  bctuoj  •  +_+-  p  so  the  same  procedure 

Sometimes  hydrolysis  occurs  even  in  the  intestine,  so  tne  sc  F 

acidification 

of  the  material. 

Group  6.  ARTIFICIAL  SUBSTANCES  NOT  IN  GROUP  5 

This  group  is  one  purely  of  convenience  in  description  though  in  it 
several  smaller  groups  occur  between  the  members  of  which  there  is  rec 
affinity  and  likeness. 

Sub-Group  1.  Hydrocyanic  acid  and  the  cyanides. 

Sub-Group  2.  Organic  acids  acting  as  irritants  in  large  doses.  Acetic, 

tartaric  and  picric  acids.  . 

Sub-Group  3.  Substances  containing  a  nitrite  group,  all  acting  as 

vaso-dilators,  nitroglycerine  ;  amyl  nitrite,  cordite,  and  roburite. 

Sub-Group  4.  Substances,  principally  of  coal  tar  origin,  with  an  anti¬ 
septic  action  (for  carbolic  acid  vide  “  Corrosives  ”). 

The  following  are  noticed  : — 

1.  Coal-Napththa. 

2.  Benzene. 

3.  Naphthaline. 

4.  Naphthol  Camphor. 

Sub-Group  5.  A  number  of  substances  the  bond  of  connection  be¬ 
tween  which  is  their  close  relationship  to  aniline. 

1.  Aniline. 

2.  Nitrobenzene. 

3.  Phenyl  hydroxylamine. 

Sub-Group  6.  Paraffin,  Pyridine,  Piperazine. 


5.  Iodoform. 

6.  Resorcin. 

7.  Formaldehyde. 


Sub-Group  1. — Poisoning  by  Hydrocyanic  Acid  (HCN)  and 

the  Cyanides 

Source  and  Mode  of  Occurrence.  At  one  time  most  of  the  commercial 
cyanogen  compounds  were  by-products  obtained  in  the  purification  of 
coal-gas.  Crude  coal-gas  contains  25-100  grains  of  “cyanogen”  (chiefly 
as  hydrocyanic  acid  and  ammonium  cyanide)  per  100  cubic  feet.  This  is 
removed,  usually  as  sodium  (or,  less  often,  potassium)  ferrocyanide, 
which,  until  recently,  was  the  source  of  all  other  manufactured  cyanides 
and  other  cyanogen  derivatives.  Potassium  cyanide  is  still  prepared 
from  this  source,  but  sodium  and  calcium  cyanides  are  now  of  much  more 
frequent  occurrence  and  of  much  greater  industrial  importance.  Sodium 
cyanide  is  prepared  by  the  action  of  gaseous  ammonia  on  sodium  in 
presence  of  carbon  ;  calcium  cyanide  by  fusing  sodium  chloride  with 
calcium  cyanamide.  (This  substance  is  obtained  by  the  action  of  ammonia 
on  calcium  carbide  ;  it  is  not  a  cyanide,  but  is  toxic.)  Hydrocvanic  acid 
itself  is  prepared  by  the  action  of  sulphuric  acid  on  any  metallic  cyanide. 

Hydrocyanic  Acid  (Prussic  Acid)  is  a  liquid,  miscible  with  water  in  all 
proportions.  It  is  used  medicinally  in  2  per  cent,  solution  (official  dose 
^  to  o  minims  of  the  solution).  It  is  used  in  various  chemical  processes 
mt  its  main  commercial  application  is  in  fumigation,  for  it  is  extremely 
poisonous  to  all  forms  of  animal  life.  It  is  not  germicidal  in  moderate 
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concentrations.  Curiously  enough,  it  stimulates  the  growth  of  manv 
neutral  or 

b^ju^ting^f  the  containers.tranS^°rt  ’  ^  ^  Bberato“  of  8“  "V  -use 

The  fumes  of  hydrocyanic  acid  or  cyanogen  are  frequently  used  to 

orifttrT  t0  free  threI?  from  b“8».  “<*•' etc.,  and  to’  furnfateships 
them  of  vermin  and  for  general  purposes  of  a  similar  nature  and 
agriculture  and  horticulture.  re’  and 

A  great  many  cases  of  accidental  poisoning  from  these  procedures 
have  been  recorded^  The  failure  to  take  suitable  precaut^ in  a  S 
of  fumigators  were  fined  £300.2 


Potassium  Cyanide  contains  43  per  cent,  of  the  cyanide  radicle.  The 
commercial  salt  is  usually  about  90  per  cent,  pure,  and  contains  chloride 
carbonate,  cyanate,  etc.,  of  potassium.  It  is  used  in  a  few  chemical 
processes,  in  electro-plating,  and  in  photography,  but  for  most  purposes 
has  been  superseded  by  the  cheaper  sodium  and  calcium  cyanides.  Like 
all  soluble  cyanides,  it  usually  smells  of  hydrocyanic  acid,  since  it  is 
partly  decomposed  by  water,  giving  the  free  acid.  Commercial  potassium 
cyanide  has  a  local  chemical  action  on  the  skin,  and  if  the  skin  is  broken 
may  cause  serious  effects.  Accidents  of  this  kind  have  occurred  in  the 
practice  of  photography  and  of  electro-plating. 

Sodium  Cyanide  is  usually  about  96  per  cent.  pure.  It  is  extensively 
used  in  metallurgy,  in  electro-plating,  for  case-hardening  steel,  in  tanning, 
in  the  manufacture  of  dyes,  etc.,  and  as  a  source  of  hydrocyanic  acid  in 
fumigation.  Opportunities  for  accidental  poisoning  are  thus  present  in 
all  these  processes. 

Calcium  Cyanide,  commercial,  is  about  50  per  cent.  pure.  It  is  used 
chiefly  in  the  mining  industry  and  as  a  source  of  hydrocyanic  acid. 

Silver  Cyanide  (used  in  silver  plating)  is  insoluble  in  water,  but  is 
readily  decomposed  by  the  acid  of  the  gastric  juice,  liberating  hydrocyanic 
acid . 

Organic  Cyanides.  A  number  of  plants  contain  considerable  amounts 
of  cyanogenetic  glucosides,  and  traces  of  hydrocyanic  acid  have  been 
detected  in  a  great  many  plants  (e.g.,  by  Rosenthaler,  Biochem.  Z.,  1922, 
134,  215,  in  56  of  88  plants).  Amygdalin  (a  glucoside  which  is  hydrolysed 
to  hydrocyanic  acid,  benzaldehyde  and  glucose  by  acids  or  by  the 
enzyme  emulsion  which  occurs  along  with  it)  is  found  in  bitter  almonds,  in 
the  kernels  of  the  peach,  plum,  apricot  and  cherry  ;  in  the  seed's  of  the 
apple  and  pear  ;  in  the  cherry  laurel  plant ;  and  in  other  plants  of  the 
genera  Primus,  Cerasus,  Sorbus,  etc.  Hydrocyanic  acid  is  thus  present  in 
cherry  laurel  water  (0T7  per  cent.),  essential  oil  of  bitter  almonds  (2  to 
4  per  cent.,  or  even  more) ;  essence  of  peach  and  cherry  kernels,  etc.,  all 
of  which  are  used  for  giving  flavour  or  odour  to  confectionery  and  cakes. 

“  Almond  flavour,”  containing  one  drachm  of  essence  of  peach  kernels 

1  McNally,  W.  D.,  Medical  Jurisprudence  and  Toxicology,  1939,  266. 

2  Lancet,  1  :  891  (1939). 


toxicity  and  fatal  dose 


591 


to  seven  drachms  of  rectified  spint,  is  report^to  have  —  ^y-o.re 

source  however^i^norvrarel  asle  crude  oil  is  a  scheduled  poison  and  its 

^hrf  ^ides  producing  HCN  are  £  dava^hea,  fhe 

jr-oTtlm  cassar'a.66 Sudan  grass  contains  derivatives  of  hydrocyanic 
acid,  and  has  caused  poisoning  of  cattle  in  South  Africa. 

Toxicity  and  Fatal  Dose.  Hydrocyanic  acid  and  the  cyanides  must  be 
considered^as  highly  poisonous  substances.  Hydrocyanic  acid  is  a  gener 
protoplasmic  poison,  and  kills  by  its  paralysing  action  on  the  central 
nervous  system,  and  also  by  the  direct  paralysis  of  the  automatic  power 
of  the  heart.  In  non-lethal  doses  there  is  an  mtial  stimulation  of  the 
medullary  centres,  but  this  is  of  short  duration.  Hydrocyanic  acid 
inhibits  tissue  respiration,  preventing  the  action  of  cytochrome  a  pigmen 
concerned  in  the  transference  and  utilisation  of  oxygen.  In  cyanide 
poisoning,  therefore,  the  tissues  are  unable  to  take  up  the  oxygen  ol  the 
blood,  which  remains  bright  red.  The  venous  blood,  in  fact,  may  contain 
nearly  as  much  oxygen  as  arterial  blood.  It  is  possible,  though  unproved, 
that  this  prevention  of  oxidation  may  be  the  sole  toxic  action  of  hydro¬ 
cyanic  acid.  The  rapidity  of  its  action  would,  in  that  case,  be  attributed 
to  the  stoppage  of  oxidative  processes  in  vital  centres.  It  prevents 
ferment  action,  and  inhibits  the  action  of  blood  on  hydrogen  peroxide. 

Lehmann  has  proved  that  the  minimum  lethal  dose  lies  at  about  0-05 
per  thousand  of  HCN  in  the  atmosphere  breathed.  One  to  five  mgrm.  per 
kilo  of  the  body  weight  is  fatal  to  animals. 

Hydrocyanic  acid  was  used  by  the  French  in  shells  under  the  name  of 
Vincennite  during  the  1914-18  war,  but  its  use  was  discontinued,  as  it  was 
impossible  to  obtain  a  lethal  concentration  under  field  conditions. 

The  minimum  fatal  dose  of  the  anhydrous  acid  may  be  placed  at  about 
one  grain  or  approximately  fifty  minims  of  the  official  dilute  acid.  We 
recently  investigated  a  case  in  which  three  young  adults  received  a 
measured  dose  of  hydrocyanic  acid  due  to  an  error  in  dispensing.  The 
dose  calculated  from  an  analysis  of  the  mixture  was  equivalent  to 
104  grains  of  HCN.  One  of  the  persons  died,  the  other  two  recovered. 
In  the  case  in  which  death  occurred  the  young  woman  walked  away  from 
the  dispensing  counter  without  difficulty  to  a  room  about  150  yards  away, 
where  she  was  found  unconscious  five  minutes  later.  She  was  moaning 
with  froth  at  the  mouth  and  gurgling  respiration.  She  became  completely 
comatose  within  twenty  minutes  and  died  within  thirty  minutes  of  taking 
the  dose.  The  other  two  cases  recovered.  The  fatal  case  indicates  clearly 
that  quite  definite  movements  and  purposive  acts  may  be  performed 
after  a  fatal  dose.  In  another  case1  a  stout,  healthy  man  swallowed 
a  dose,  nine-tenths  of  a  grain,  by  mistake,  and  remained  insensible 
for  four  hours,  when  he  vomited  and  began  to  recover.  The  vomited 
matters  had  no  odour  of  the  poison,  showing  that,  if  not  concealed  by  other 
odours,  the  whole  of  the  acid  must  have  been  absorbed.  Banks  published 
a  case  in  which  a  female  recovered  after  swallowing  thirty  drops  of  prussic 
acid.  Little  icliance  can  be  placed  upon  most  records  of  doses  for  these 
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leasons  :  (a)  the  acid  is  very  volatile  and  ( b )  very  easily  decomposed 
b}  exposure  to  light  for  a  length  of  time,  and  hence  when  a  person  takes  a 
dose  of  the  ordinary  liquid  preparations  of  the  acid  the  actual  amount  of 
hydrocyanic  acid  ingested  is  very  problematical. 

from  the  facts  hitherto  observed,  we  shall  not  be  far  wrong  in 
assuming  that  about  fifty  minims  of  pharmacopceial  acid  (2  per  cent  i  e 
one  gram  of  anhydrous  acid),  or  an  equivalent  portion  of  another  prepara¬ 
tion,  would  commonly  suffice  to  destroy  the  life  of  an  adult.  This  is  the 
nearest  approach  that  we  can  make  to  the  smallest  fatal  dose.  In 

.  v.  Dull  a  question  arose  respecting  the  minimum  fatal  dose  of  this 
poison. 


The  accused,  a  young  medical  man,  was  charged  with  the  manslaughter  of 
his  mother,  a  woman,  cet.  66.  He  had  prescribed  for  her  prussic  acid  to  relieve 
sickness.  He  procured  a  bottle  of  Scheele’s  acid,  said  to  contain  one  drachm. 
He  administered  four  minims  to  the  deceased  in  the  morning,  and  it  appeared  to 
benefit  her.  In  the  evening  he  gave  to  her  another  dose,  amounting,  according 
to  his  statement,  to  seven  drops.”  The  deceased  went  upstairs,  became  insensible, 
and  died  in  a  few  minutes.  W  hen  the  bottle  wTas  examined  twenty -five  minims 
remained  in  it  ;  hence  thirty-five  minims  were  alleged  to  be  missing,  but  the  druggist 
who  sold  the  acid  poured  out  the  quantity  conjecturally,  and  the  bottle  was  found 
to  have  a  broken  cork.  The  strength  of  the  acid  had  not  been  determined.  In 
these  circumstances  the  prisoner  was  acquitted. 

In  this  case  the  Court  desired  to  know  the  relation  of  drops  to  minims, 
but  no  satisfactory  answer  could  be  given.  The  size  of  a  drop  materially 
depends  on  the  nature  of  the  liquid,  the  mouth  of  the  bottle,  and  the 
rapidity  of  the  measurement.  Seven  drops  of  Scheele’s  acid  dropped 
from  a  small  phial  measured  seven  minims.  There  can  be  no  doubt 
in  the  above  case  that  the  poison  caused  death,  and  unless  we  assume  that 
seven  drops  or  minims  will  destroy  life,  which  is  not  probable,  the 
deceased  must  have  taken  a  much  larger  dose  than  the  accused  had 
intended.  Scheele’s  acid  is  twice  the  strength  of  the  pharmacopoeia 
acid  :  the  latter  contains  2  per  cent,  of  prussic  acid,  and  its  official  dose 
is  two  to  six  minims. 

Of  KCN  five  grains  have  caused  death  in  a  quarter  of  an  hour,  but 
recovery  has  followed  the  swallowing  of  forty  grains.  The  toxicity  of 
the  salts  of  hydrocyanic  acid  seems  to  depend,  partly,  upon  the  rapidity 
with  which  they  liberate  hydrocyanic  acid  in  the  stomach — i.e.,  upon  the 
acidity  of  the  gastric  juice  and  upon  the  nature  and  amount  of  the 
stomach  contents. 


Duration.  Hydrocyanic  acid  is  one  of  the  most  rapidly  fatal  poisons 
known  to  chemists.  It  has  caused  death  within  three  or  four  minutes. 
A  dose  of  five  grains  of  KCN,  equal  to  two  grains  of  prussic  acid,  has 
proved  fatal  within  three  minutes.  One  of  the  strongest  diagnostic  points  in 
poisoning  by  this  acid  or  the  cyanides  is  the  rapidity  with  which  the  symp¬ 
toms  appear  :  they  commonly  appear  more  rapidly  than  with  any  other 
solid  or  liquid  poison,  and  are  only  equalled  in  this  respect  by  those  ol  CO 
and  a  few  other  gaseous  bodies.  In  some  instances  there  may  be  loss  o 
consciousness  within  a  few  seconds  ;  in  others,  certain  acts  indicative  oi 
volition  and  locomotion  may  be  performed,  although  requiring  for  then- 
performance  several  minutes.  When  the  dose  is  two  drachms  and  upwards 

1  Leives  Aut.  Ass.,  1860. 
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we  may  take  the  average  period/o^death^at  fromjwo £ 


Hicks’  case  twenty  grains  of  Scheele  s 


In 

^But  although  death  does  not  commonly  ensue  until  after  the  lapse  of 
a  few  minutes,  sensibility,  and  consequently  a  power  to  perform  certain 
‘acts  of  volition  and  locomotion,  may  cease  in  a  tew  seconds  The  time 
at  which  this  loss  of  muscular  power  is  supposed  to  take  place  has  fre¬ 
quently  become  an  important  medico-legal  question  ;  and  on  the  answer 
to  it  the  hypothesis  of  suicide  or  murder  in  a  particular  case  may  rest. 
The  reason  for  the  difference  is  not  clear,  but  the  following  is  a  case  in 

point 1 : — 

A  maidservant  was  found  dead  in  bed.  The  body  lay  at  full  length,  with  the 
head  turned  a  little  on  one  side,  the  arms  crossed  over  the  trunk,  and  the  bed¬ 
clothes  pulled  up  smoothly  to  the  chin.  Under  the  clothes,  on  her  right  side,  lay 
a  corked  phial  which  was  wrapped  in  paper  and  contained  three  and  a  half  drachms 
of  hydrocyanic  acid.  From  the  size  of  the  bottle  it  was  probable  that  four  and 
a  half  drachms  of  the  poison  had  been  swallowed,  and  the  question  arose  vhethei 
the  girl  after  taking  this  quantity  of  the  poison  could  have  corked  the  bottle,  wrapped 
it  up,  and  adjusted  the  clothes. 

A  man  was  suspected  of  having  murdered  her,  but  as  several  cases  were  quoted 
at  the  trial  showing  that  in  other  instances  of  undoubted  suicide  similar  acts  had 
been  performed  the  prisoner  was  acquitted.  Such  cases  afford  considerable  diffi¬ 
culty  and  no  general  lines  can  be  laid  down  for  their  elucidation  ;  each  case  must 
be  considered  in  detail  as  it  occurs. 

The  following  cases  emphasise  the  fact  that  movement  is  possible  : — 

On  November  4th  I  received  an  urgent  message  to  see  Miss  A.  A  few  minutes 
afterwards  I  found  the  patient,  a  girl,  aged  twenty,  at  the  foot  of  the  staircase, 
breathing  stertorously,  unconscious,  convulsed,  with  widely  dilated  pupils,  no 
pulse  at  the  wrist,  and  cold.  Her  mother  informed  me  that  Miss  A.  had  gone 
upstairs  to  change  her  dress,  intending  at  the  same  time  to  do  some  photographic 
work.  She  shortly  afterwards  heard  her  rush  out  of  her  room  calling  “  Mother  !  ” 
immediately  afterwards  falling  downstairs,  convulsed  and  very  sick.  There  was  a 
strong  odour  of  bitter  almonds  in  her  breath  and  vomit,  and  I  came  to  the  conclusion 
she  had  in  some  way  poisoned  herself  with  cyanide  of  potassium  or  prussic  acid. 
She  was  perfectly  well  half  an  hour  before  the  occurrence. 

I  removed  her  to  bed  and  at  once  injected  gr.  of  digitalin  and  gr.  of 
strychnine,  followed  by  two  syringefuls  of  brandy,  and  also  commenced  artificial 
respiration  and  general  friction.  Shortly  afterwards  there  was  some  feeble  pulsation 
at  the  wrists,  and  with  the  aid  of  a  battery  (which  had  by  that  time  been  obtained), 
fresh  injections  of  brandy,  hot  bottles,  and  mustard  over  the  heart,  the  patient 
gradually  rallied,  not,  however,  before  she  had  several  alarming  relapses.  She  was 
several  times  sick  and  slightly  convulsed.  The  pupils  were  widely  dilated  the  whole 
time.  She  did  not  recover  consciousness  until  fully  three  hours  after  the  accident 
but  then  rapidly  rallied,  and  in  the  evening  only  felt  faint  and  sick. 

•  Pn  rrhing  kei  bedroom  a  large  piece  of  cyanide  of  potassium,  and  a  penknife 
with  which  she  had  been  scraping  it  to  a  powder,  were  found.  How  she  managed 
to  convey  a  portion  of  this  powder  to  her  mouth  she  is  quite  unable  to  sav  as  she 
remembers  nothing  of  the  whole  occurrence,  although  there  must  have  been  a 

Tu™nd Try  for ' ]^2COnsclousness  after  takinS  the  Poison’  as  she  ™  able  to  rush 

A  woman  who  at  the  time  was  under  medical  treatment,  took  by  mistake  a 
eabpoonful  of  a  solution  of  cyanide  of  potassium,  containing  about  seven  grains 
of  the  salt.  Immediately  after  taking  it  she  complained  of  a  severe  burning  oain 
in  the  stomach,  and  feeling  as  if  the  bowels  were  about  to  act  She  went  to*  fh« 
water-closet,  and  her  strength  left  her.  She  was  removed  to  bed  and  sneed ^ 

IriThrdTin  LWthanZho^POThble  *° 

but  a  sudden  convulsive  action  of  the  body  took  iXce'after'ththrart^0^ 

1  Lancet,  1903,  1. 

2  Leonard  C.  Dobson,  1896,  1,  p.  17. 
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ito  quantity  taken  am^SdT^  ££?"£ 

ESS:^i~“  -  “ 

■  ,  aiKl  feeble,  and  there  was  spasmodic  closure  of  the  jaws.  Nevertheless  as  she 

th«  s  n  "T6  Gth’  thu  re  WaS  sufficient  «Pace  for  the  introduction  of  the ^ube  of 

^htrtrZuShm  fiV6  “  rfter  She  had  ‘akenthepoison^sKie0] 

Symptoms.  In  some  cases,  in  animals  at  any  rate,  no  symptoms  are 
to  be  observed,  death  supervening  with  startling  rapidity.  When  a 
patient  is  seen  within  a  minute  or  two  he  may  be  perfectly  insensible 
the  eyes  fixed  and  glistening,  the  pupils  dilated  and  unaffected  by  light, 
the  limbs  flaccid,  the  skin  cold  and  covered  with  a  clammy  perspiration  ; 
there  is  convulsive  breathing  at  long  intervals,  and  the  patient  appears 
dead  in  the  intermediate  period  ;  the  pulse  is  imperceptible,  and  involun¬ 
tary  evacuations  are  occasionally  passed.  The  respiration  is  slow,  deep, 
gasping,  and  sometimes  heaving  or  sobbing. 

W  hen  the  dose  is  large,  the  breath  commonly  exhales  a  strong  odour 
of  the  acid,  and  this  is  also  perceptible  in  the  room.  Convulsions  of  the 
limbs  and  trunk,  with  spasmodic  closure  of  the  jaws,  are  usually  met 
with  among  the  symptoms  ;  the  finger-nails  have  been  found  of  a  livid 
colour,  and  the  hands  firmly  clenched.  The  breathing  is  generally 
convulsive,  but  when  the  coma  or  insensibility  is  profound,  it  is  sometimes 
stertorous.  The  breathing  in  prussic  acid  poisoning  is  of  a  special  and 
peculiar  character.  The  intervals  between  the  respirations  are  pro¬ 
longed,  followed  by  tedious  and  spasmodic  respirations,  the  inspirations 
being  short,  and  the  expirations  very  protracted. 

A  medical  student  took  a  drachm  and  a  half  of  Scheele’s  prussic  acid.  He  was 
heard  to  call  out  once  or  twice  and  to  fall  from  the  sofa  to  the  floor,  and  when  picked 
up  was  found  to  be  already  insensible.  Hilton  Fagge  saw  him  a  little  later — 
fifteen  to  thirty  minutes  after  the  poison  was  taken.  He  was  then  lying  on  a  sofa, 
quite  insensible.  The  limbs  were  paralysed  and  lay  in  any  position  in  which  they 
were  placed  ;  and  they  were  free  from  all  rigidity.  The  jaws  were  clenched.  The 
pupils  were  normal.  There  were  no  convulsions,  nor  had  there  been  any.  The 
face  was  not  livid.  The  pulse  was  very  rapid,  the  respirations  very  infrequent. 
Cold  water  dashed  on  the  face  produced  at  each  application  deep  respiratory  efforts. 
An  attempt  to  administer  an  emetic  failed,  in  consequence  of  inability  to  swallow. 
Strong  ammonia  applied  to  the  nostrils  failed  to  produce  the  slightest  stimulation. 
After  a  time  the  breathing  became  slower — seven  in  a  minute  ;  and  it  wras  distinctly 
stertorous.  The  pulse  became  slower,  and  markedly  feebler  ;  and  now'  cold  affusion 
failed  to  produce  any  effect.  The  respirations  fell  to  fcmr  in  a  minute,  the  face 
became  blue,  and  the  pulse  imperceptible  at  the  wrist.  Breathing  ceased  in  from  an 
hour  to  an  hour  and  a  half  after  the  poison  was  swallowed.  There  was  a  marked 
odour  of  prussic  acid  in  the  room  ;  but  it  was  not  noticed  at  first  whether  the 
breath  smelt  of  the  acid.2 

When  a  small  dose  ( i.e .,  about  thirty  minims  of  a  weak  acid)  has  been 
taken,  the  individual  has  first  experienced  weight  and  pain  in  the  head, 
wfith  confusion  of  intellect,  giddiness,  nausea,  a  quick  pulse,  and  loss  ol 
muscular  power ;  these  symptoms  are,  however,  sometimes  slow  in 
appearing. 

Vomiting  has  been  occasionally  observed,  but  it  is  more  common 
to  find  foaming  or  frothing  at  the  mouth,  with  suffusion  or  a  bloated 

1  Boston  Med.  andSurg.  Jour.,  December  1 1th,  1856,  and  Brit,  and  For.  Med.  Rev.,  1857, 
vol.  19,  p.  498. 
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thi^may^^recede^^J^tet^c^pasms,  opisthotonos,  and  involuntary 
evacuations.  producing  first  a  sense  of  coldness 

„  « — “ 

theTltr°tvmntoms  which  the  cyanides  produce  are  similar  to  those 
occasioned  by  prussic  acid  :  insensibility  spasmodic  breat  ung  <-on™- 
sions  and  tetanic  stiffness  of  the  jaws  and  body.  They  appear  ™  “ 
seconds  or  minutes,  and  run  through  their  course  with  great  rapidity. 
An  acid  state  of  the  stomach,  by  liberating  prussic  acid  from  the  salt, 

th  oner  lit  to  hasten  its  effects.  .  r 

When  the  gas  is  inhaled  in  lethal  concentrations  there  is  a  sense  of 

constriction  about  the  throat,  giddiness  confusion,  throbbing  m  the 
head  palpitation  and  laboured  respiration.  Consciousness  is  rapidly 
lost,  and  if  the  victim  is  not  at  once  removed  from  the  vapour,  he  dies 
from  respiratory  failure. 

Chronic  poisoning  may  be  produced  by  the  continued  inhalation,  over 
long  periods,  of  very  low  concentrations  of  hydrocyanic  acid  vapour. 
The  symptoms  are  those  of  the  early  stages  of  fatal  poisoning,  though  m 
milder  degree.  Small  amounts  of  hydrocyanic  acid  can  apparently  be 
decomposed  in  the  animal  body — probably  to  the  non-toxic  thiocyanic  acid. 


Treatment. — The  action  of  the  poison  is  very  rapid  and  therefore  no 
time  must  be  lost  in  commencing  treatment.  In  general,  rapid  evacuation 
of  the  stomach  by  lavage  should  be  aimed  at,  using  some  substance  which 
will  destroy  any^  remaining  poison.  Permanganate  of  potash  (5  grains 
to  the  pint)  or  5  per  cent,  solution  of  sodium  thiosulphate  or  hydrogen 
peroxide  may  be  used  for  this  purpose.  Absorbed  poison  is  difficult  to 
neutralise,  but  an  attempt  may  be  made  to  combat  its  effect  by  the  use 
of  methylene  blue  intravenously  as  described  hereunder.  Stimulants 
such  as  coramine  or  cardiazol  and  digitalis  may  be  used,  and  artificial 
respiration,  with  oxygen  and  carbon  dioxide  inhalation,  may  be  of  value 
in  combating  the  failure  of  circulation  and  respiration. 

Hanzlik  and  Richardson1  have  discussed  the  value  of  various 
antidotes  such  as  sodium  nitrite,  sodium  thiosulphate  and  methylene 
blue.  Although  sodium  nitrite  and  thiosulphate  solution  are  of  more 
value  than  methylene  blue  in  animal  experiments,  they  have  other 
features  which  suggest  that  methylene  blue  is  the  antidote  of  choice  in 
human  cases.  Methsemoglobin  combines  firmly  with  cyanide  to  form 
cyanlisemoglobin  which  is  non-toxic,  therefore  any  drug  which  causes 
the  formation  of  methsemoglobin  will  act  as  an  antidote  to  cyanide.  The 
danger  arises  from  the  fact  that  methsemoglobin  does  not  act  as  an  oxygen 
carrier  and  if  a  considerable  proportion  of  haemoglobin  is  so  altered  the 
patient  may  die  of  asphyxia.  Therefore,  though  sodium  nitrite  is 
theoretically  a  valuable  antidote,  it  is  too  dangerous  to  warrant  its  use 
owing  to  the  excessive  amount  of  methsemoglobin  formed  and  the  rapid 
fall  in  blood -pressure  which  it  causes. 

They  recommend  the  immediate  intravenous  injection  of  50  c.c.  of  1  per 
cent,  solution  of  methylene  blue  containing  1-8  per  cent,  sodium  sulphate, 
repeated  if  necessary  until  a  total  of  200  c.c.  has  been  used. 

1  Hanzlik,  P.  J.,  and  Richardson,  A.  P.,  J.  A.M.  A.,  102,  1740  (1934). 
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*  -  - 

*  -  ” 

preriouslv  had  rHn^fmr  S  n 14 .".  stated  that  ai'ima>«  which  have 
1  eviously  had  a  dose  of  glucose  (by  injection  or  by  mouth)  can  breathe 

thls  toxic  atmosphere  for  more  than  an  I, our  without  ill  effects  The 

tissues6  aTIbk  to6ndbllS  ‘of  ‘‘i  neutralise  hydrocyanic  acid,  and  the 
timW.if  ,  6u  ?!  1  relatlvely  enormous  quantities.  These 

miXga’lf  ,  fi  d’  Sh,°U!d  have  a  l)ractical  application;  since  glucose 
“  ,be  ‘?ed  as  a  ProPhylactic  by  those  whose  work  brings  them  into 
,  ' ^  "!th  |he  gas  itself  e.g.,  m  cleaning  ships  of  rats— and  those  who 

na\  e  to  handle  cyanide  compounds. 

It  is  of  interest  in  connection  with  Dr.  Violle’s  experiments  to  recall 
that  an  attempt  is  alleged  to  have  been  made  on  Rasputin’s  life  on 
December  16th,  1916,  by  putting  HCN  in  some  wine  three  hours  before  he 
ciank  it.  i\o  effect  was  produced,  and  experiments  made  indicated  that 
the  sugar  m  the  wine  inhibited  the  action  of  HCN  to  a  certain  extent.3 

Antal4  has  investigated  the  action  of  cobaltum  nitricum  oxydulatum 
in  this  respect.  When  cyanides  are  present  in  the  stomach  of  an  animal, 
and  a  solution  of  this  cobalt  salt  is  introduced,  a  harmless  potassium 
cobalticyanide  (K3CoCy6)  is  formed.  That  the  cobalt  salt  can  render 
absorbed  cyanides  harmless  is  due  to  the  rapidity  of  its  absorption  and  to 
the  small  quantity  needed  to  make  large  quantities  of  cyanide  inert. 

Antal  records  a  series  of  experiments  to  show  the  antidotal  properties 
of  the  above-named  cobalt  salt.  When  rabbits  or  dogs  are  given  a  lethal 
dose  of  cyanide,  and  |  to  1  per  cent,  solution  of  the  cobalt  salt  is  intro¬ 
duced  into  the  stomach,  no  poisonous  effects  are  produced.  Experiments 
are  also  related  which  show  that  this  solution,  subcutaneously  injected, 
will  also  neutralise  the  effects  of  absorbed  cyanide.  He  concludes  that  in 
man,  to  render  inert  already  absorbed  cyanide,  \  per  cent,  solution  of 
the  above-named  salt  (10  to  30  c.c.)  should  be  injected  subcutaneously  ; 
at  the  same  time  the  same  solution  should  be  given  by  the  mouth  or, 
if  that  is  impossible,  passed  into  the  stomach  by  means  of  a  tube  to 
neutralise  any  cyanide  still  present  there.5 


Post-mortem  Appearances.  The  body  when  seen  soon  after  death 
often  exhales  the  odour  of  prussic  acid  ;  but  if  it  has  remained  exposed 
before  it  is  seen,  and  if  it  has  been  exposed  to  the  open  air  or  in  a  shower 
'of  rain,  the  odour  may  not  be  perceptible;  again,  the  odour  maybe 
concealed  by  tobacco-smoke,  peppermint,  or  other  powerful  odours. 
In  a  case  in  which  a  person  poisoned  himself  with  two  ounces  of  the  acid, 
and  his  body  was  examined  twenty-eight  hours  after  death,  the  vapour 
of  prussic  acid,  which  escaped  on  opening  the  stomach,  was  so  powerful 
that  the  inspectors  were  seized  with  dizziness.  In  cases  of  suicide  or 
accident,  the  vessel  out  of  which  the  poison  has  been  taken  will  commonly 

1  Trautman,  J.  A.,  Public  Health  Reports  48,  1443  (1933)  ;  J .  A.M.  A.,  102,  217  (1934). 

2  Lancet ,  July  10th,  1926. 

3  Presse  Medical,  Paris,  October  9th,  1926. 

4  Physiol.  Studien  aus  d.  Univ.  Budapest,  1895. 

5  Epit.,  1895,  1,  p.  44. 
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be  found  near;  but  there  is  nothing  to  preclude  *e  P-fSymptoms 
™.nll  throwing  it  from  him,  or  even  concealing  it  it  the  sympwins 

should  be  delayed.  Owing  to  the  great  volatility  of  the  poison,  ie 

vessel  if  left  uncorked,  may  not  retain  the  odoui  vhen  found. 

Externally  the  skin  often  has  a  lifelike  colour  but  is  sometimes  livid, 
or  violet  coloured  ;  the  nails  are  blue,  the  fingers  clenched,  and  the  toes 
contracted;  the  jaws  firmly  closed;  foam  or  froth  foims  about -t 
mouth  and  the  eyes  have  been  observed  to  be  wide  open,  fixed,  glassy, 
very  prominent  and  glistening,  and  the  pupils  dilated;  but  a  similar 
condition  of  the  eyes  has  been  observed  in  other  kinds  of  violent  death. 

Internally,  the  venous  system  is  gorged  with  liquid  blood  ;  in  many 
cases  the  blood  in  the  veins  is  bright  red  and  arterial  in  character,  and 
dien  the  muscles  are  incised  they  have  a  bright  red  colour  such  as  is  seen 
carbon  monoxide  poisoning,  the  smell  of  cyanide  may  be  noticed  in  the 
muscles.  The  larynx,  trachea  and  bronchi  usually  contain  fine  froth 
and  the  lungs  are  congested  and  smell  of  hydrocyanic  acid.  The  stomach 
and  intestines  may  be  in  their  natural  state  ;  but  in  several  instances 
they  have  been  found  more  or  less  congested.  The  mucous  membrane 
of  the  stomach  is  often  reddened  throughout,  and  may  present  the 
appearance  met  with  in  cases  of  arsenical  poisoning.  Areas  of  punctate 
haemorrhages  may  be  observed.  The  brain  is  usually  congested  and  a 
faint  odour  of  hydrocyanic  acid  may  be  noticed. 

In  one  case  of  poisoning  by  bitter  almond  oil,  nine  hours  after  death 
no  odour  was  perceptible  in  the  chest,  head,  heart,  nor  in  the  venous 
blood  with  which  the  system  was  gorged.  The  lungs  and  heart  were 
healthy.  The  vessels  of  the  brain  were  congested,  and  there  was  a 
general  effusion  of  serum  on  the  hemispheres.  The  lining  membrane  of 
the  stomach  was  much  congested.  On  opening  it  the  bitter-almond 
odour  was  quite  perceptible.  In  the  case  of  a  boy  who  died  in  a  quarter 
of  an  hour,  on  inspection  there  was  a  pallor  of  the  face,  with  lividity 
of  the  depending  parts  ;  the  lungs  were  congested  ;  the  odour  of  the 
poison  was  perceptible  only  in  the  abdomen,  and  very  distinctly  in  the 
contents  of  the  stomach.  The  mucous  coat  of  the  stomach  was  generally 
pale,  but  there  were  some  patches  of  ecchymosis  scattered  over  it.  The 
essential  oil  and  prussic  acid  were  detected  in  it.  In  a  case  which  proved 
fatal  in  three  hours  the  skin  was  partially  livid,  the  blood  fluid,  and  the 
membranes  of  the  brain  as  well  as  the  lungs  were  gorged.  The  contents 
of  the  stomach  had  a  strong  smell  of  the  oil,  and  the  mucous  coat  towards 

the  intestinal  opening  had  a  red  appearance.  The  other  organs  were 
healthy.1 

Analysis.  Prussic  acid  is  limpid,  like  water  ;  its  solutions  are  acid  to 
litmus,  and  its  vapour  has  a  peculiar  odour  which  is  not  always  perceptible 
at  first,  even  from  concentrated  solutions  of  the  acid.  [Inhalation  of  the 
vapour  rapidly  produces  giddiness,  insensibility,  and  other  alarming 
s\mp  oms.]  o  utions  of  cyanides  (the  common  inorganic  cyanides  are 
white  solids)  are  usually  alkaline  to  litmus,  and  have  the  same  odour  as 
solutions  of  the  free  ac,d.  Potassium  cyanide  is  deliquescent . 

dJrlt^Try.  u  “•  hydrocyanic  acid  or  cyanides  may  be 

distillation  For  e)nts  ‘?n<  ot,ie1'  organic  liquids  or  in  viscera  without 
distillation.  For  quantitative  estimation,  however,  it  is  necessary  to 

1  Lancet,  1845,  July  12th,  p.  40. 
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separate  the  hydrocyanic  acid  by  distillation.  The  cyanogenetic  gluco- 
s.des  (amygdahn,  etc  )  liberate  HCN  on  being  warmed  with  acids.  They 

from  'HPMretdeifeCter  “  t  le  fol.lowm«  procedures.  They  are  differentiated 
tioni  HCN  itself  or  from  simple  cyanides  by  odour,  etc. 

To  detect  cyanide,  the  fluid  or  minced  tissue  is  simply  placed  in  a 
wide-mouthed  bottle  closed  by  a  watch-glass  and  standing  in  warm 
\\  ater.  The  bottle  should  be  filled  to  within  about  an  inch  of  the  mouth, 
ihe  material  to  be  examined,  if  not  already  acid,  should  be  acidified 
with  tartaric  acid  (to  ensure  liberation  of  free  HCN  from  its  salts)— 
mineral  acids  are  to  be  avoided  since  they  may  produce  hydrocyanic  acid 
by  decomposition  of  the  thiocyanates  which  are  present  in  saliva.  In 
presence  of  sulphuretted  hydrogen— i.e.,  in  putrefied  material— it  is 
desirable  also  to  add  lead  carbonate.  The  underside  of  the  watch  glass 
is  wetted  with  one  or  other  of  the  reagents  used  in  testing  for  hydrocyanic 
acid  (see  below),  so  as  to  absorb  the  hydrocyanic  acid  vapour.  A  number 
of  successive  tests  may  be  performed  on  the  same  sample. 

In  using  the  distillation  method,  the  sample  is  again  acidified  slightly 
with  tartaric  acid,  and  the  flask,  connected  to  a  condenser  and  receiver, 
is  heated  in  a  boiling  brine  bath  until  sufficient  of  the  fluid  has  distilled 
over.  For  quantitative  work  it  is  advisable  to  distil  half  the  contents 
of  the  flask,  but  to  detect  hydrocyanic  acid  it  is  sufficient  to  collect  about 
a  quarter  of  this  amount.  The  receiver  may  merely  be  cooled  in  water 
or  ice,  or  may  contain  potassium  hydroxide  or  silver  nitrate  solution  to 
fix  the  hydrocyanic  acid. 


It  is  desirable  to  ascertain  that  the  relatively  non -poisonous  ferro-  and  ferri- 
cyanides  are  absent,  since  they  may  be  decomposed  during  the  distillation,  and 
yield  free  hydrocyanic  acid.  The  acidified  material  should  therefore  be  tested  with 
ferrous  sulphate  and  ferric  chloride,  which  give  deep  blue  colours  with  ferrocyanide 
and  ferrocyanide  respectively. 

Mercuric  cyanide  is  not  decomposed  by  tartaric  acid.  When  its  presence  is 
suspected  it  is  necessary  to  distil  with  hydrochloric  acid. 

Autenrieth  (Arch.  Pharm.,  1893,  231,  99)  recommends  distilling  the  material 
with  a  considerable  amount  of  sodium  hydrogen  carbonate  (instead  of  tartaric  acid) 
and  adding  hydrogen  sulphide  solution  as  well  if  mercuric  cyanide  is  suspected. 

Tests.  1.  The  Silver  Test.  Silver  nitrate,  added  to  a  solution  of 
hydrocyanic  acid  or  of  a  cyanide,  gives  a  dense  white  precipitate  which 
rapidly  flocculates  and  settles.  The  precipitate  is  characterised  by  the 
following  reactions  : 

(а)  It  is  insoluble  in  dilute  nitric  acid,  but  dissolves  in  boiling  con¬ 
centrated  nitric  acid  {i.e.,  after  pouring  off  the  clear  supernatant  fluid 
and  boiling  the  drained  precipitate  with  concentrated  nitric  acid). 

(б)  It  evolves  hydrocyanic  acid  when  digested  with  hydrochloric  acid. 

(c)  It  does  not  darken  on  exposure  to  light. 

(d)  When  dried  thoroughly  and  heated  in  a  small  reduction-tube  it 
forms  cyanogen,  which  may  be  burned  at  the  mouth  of  the  tube  and 
recognised  by  its  rose-red  flame  with  a  blue  halo. 

The  test  is  capable  of  detecting  -004  mg.  of  hydrocyanic  acid  in  10  c.c. 
of  solution.  The  watch-glass  method  gives  a  rough  idea  of  the  amount 
of  hydrocyanic  acid  present ;  moderate  amounts  give  an  immediate 
opaque  white  film  ;  smaller  amounts  give  a  slowly  produced  film  starting 
at  the  edges  of  the  nitrate  solution  and  spreading,  in  a  few  minutes,  over 
the  whole  surface  ;  very  small  amounts,  reaching  the  silver  nitrate  slow  ly 
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and  greatly  diluted  with  air, 

rrKrm^be  Se'forX^ti,^  the  vapour  of  hydrocyanic  acid  in 

111  1  The  Prussian  Blue  Test.  To  2  c.c.  of  the  liquid  to  be  tested  add 
2  or  3  drops  of  a  ferrous  sulphate  solution,  and  a  similar  amount  of  sodium 
or°  ,otS  ifvLxide  solution.  Warm  the  mixture  (in >  whrch  a  c hrty 
green  or  brownish  precipitate  has  appeared)  to  about  50  C.  fo 
minutes,  acidify,  and,  if  no  blue  colour  appears,  add  a  drop  of  feme 
chloride  solution  (this  is  only  necessary  in  the  unlikely  event  ot  the 
ferrous  sulphate  solution  being  free  from  ferric  salt)  In  the  presence 
of  hydrocyanic  acid,  the  liquid  becomes  dark  green  or  blue,  or  a  precipitate 
of  Prussian  Blue  may  appear,  according  to  the  amount  of  cyanide  presen  . 
It  is  said  (Anderson,  Z.  Anal.  Chem.,  1916,  55,  459)  that  a  coloration  is 

given  by  *04  mg.  of  HCN  in  10  c.c.  of  solution.  .  . 

In  the  watch-glass  method  the  glass  is  moistened  with  caustic  soda  or 
potash  solution,  which  absorbs  hydrocyanic  acid,  and  the  test  is  carried 

out  after  a  few'  minutes'  exposure.  , 

Silver  cyanide,  obtained  in  a  previous  test  with  silver  nitrate,  or  by 
absorbing  the  distillate  in  silver  nitrate  solution,  may  be  decomposed 
by  hydrochloric  acid,  and  the  liberated  hydrocyanic  acid  submitted  to 
the  Prussian  Blue  test  after  absorption  of  the  vapour  in  alkali. 


3.  The  Thiocyanate  Test.  A  solution  of  sodium  or  potassium  sulphide, 
or  of  yellow  ammonium  sulphide,  is  added  drop  by  drop  to  the  test 
solution  until  the  yellow  colour  persists.  The  mixture  is  evaporated  to 
dryness  on  a  water  bath  (it  becomes  colourless  on  warming),  preferably 
after  addition  of  a  few'  drops  of  caustic  soda  solution.  The  residue,  in 
the  presence  of  hydrocyanic  acid,  contains  thiocyanate.  It  is  dissolved 
in  a  little  water,  and  acidified  with  dilute  hydrochloric  acid.  A  red 
colour  produced  by  addition  of  a  drop  of  ferric  chloride  solution  then 
indicates  the  presence  of  hydrocyanic  acid  in  the  original  test  solution. 
The  reaction  is  claimed  to  be  ten  times  as  delicate  as  the  Prussian  Blue 
test — i.e.,  to  detect  -004  mg.  of  HCN  in  10  c.c.  of  solution.  It  may  be  made 
even  more  delicate  by  shaking  the  final  solution  with  ether,  which  extracts 
the  red  substance  (ferric  thiocyanate)  and  becomes  red  itself.  The  colour 
is  discharged  by  mercuric  chloride. 

In  the  watch-glass  method  the  hydrocyanic  acid  is  absorbed  by  yellow' 
ammonium  sulphide  on  the  watch  glass,  and  the  remainder  of  the  pro¬ 
cedure  carried  out  as  described. 

The  test  is  of  great  value,  performed  in  this  way,  or  for  detecting 
hydrocyanic  acid  in  air,  on  account  of  its  great  delicacy.  It  is  capable  of 
detecting  a  concentration  of  one  part  of  hydrocyanic  acid  vapour  in 
400,000  parts  of  air. 


4.  Colorimetric  Tests.  Hydrocyanic  acid  gives  an  orange-yellow' colour 
w  ith  di  \  sodium  picrate,  a  greenish-blue  colour  with  guaiacum  and  copper 
sulphate  solution,  and  a  pink  colour  with  phenolphthalein  and  copper 
sulphate  in  alkaline  solution.  The  colours  may  be  obtained  by  exposing 
test-papers  impregnated  with  the  various  reagents.  The  tests  have  been 

^rssr*^***  by  Katz  and  Longfellow  (J.  hid.  Hygiene , 
1923,  5,  97)  and  used  for  the  detection  and  estimation  of  hydrocyanic 
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mmion  “Th  The'V  ea,!ily'letCCt  the  acid  in  a  concentration  of  25  parte  per 

process  and  ofthe  ^ese  auth<?s  must  be  consulted  for  details  of  the 
piueess  ana  ol  the  preparation  of  reagents  (See  akn  Ailin’*  “  n 

mercial  Organic  Analysis,”  5th  ed„  Voh  VIII  (1930,  p  495) 

dil„teffrC/n0Mi!JJ,t  Oxh8em°globin  in  dilute  solution  (e.g.,  blood 

d  luted  with  about  twenty  times  its  volume  of  water)  is  oxidised  by  a 

kent  Trm?  ern7anil'e  t0  meth*“oglobin.  Half  of  this  solution  is 

obtainerl  inTl  0l  T*  *  ^  °T  tW°  °f  the  test  solution  («*.,  distillate 
ntht  1  V  mi?  Preliminary  procedure  outlined  above)  is  added  to  the 

f1  hfalf*  The  Presence  of  HCN  is  indicated  by  the  immediate  appear- 

ce  ot  a  bright  red  colour  readily  recognised  in  comparison  with  the 

c  ai k  brown  of  the  control  tube.  Spectroscopic  examination  of  the  tube 

containing  HCN  shows  a  broad  absorption  band  between  D  and  E.  The 

reaction  is  very  delicate  and  is  claimed  to  give  positive  results  with 

hydrocyanic  acid  in  a  concentration  of  -003  mg.  per  10  c.c.  of  solution. 


6.  Oil  of  Bittev  Almonds  (or  peach-nut  oil)  is  colourless  when  pure 
but  is  usually  yellow.  This  colour,  with  the  smell  of  bitter  almonds! 
renders  it  liable  to  be  confused,  on  mere  inspection,  with  nitrobenzene 
(oil  of  mirbane).  Oil  of  bitter  almonds  has  a  hot  burning  taste  and  a 
feebly  acid  reaction  (again  like  most  samples  of  nitrobenzene).  However, 
on  standing  for  some  time,  and  more  rapidly  on  warming  with  acid,  oil 
of  bitter  almonds  liberates  hydrocyanic  acid  which  responds  to  the  usual 
tests.  Also,  when  mixed  with  a  few  drops  of  concentrated  sulphuric 
acid,  the  oil  assumes  a  rich  crimson  colour,  which  is  changed  to  yellow 
on  dilution  with  a  large  amount  of  water.  The  impure  oil  is  rapidly 
oxidised  to  benzoic  acid,  the  pure  oil  only  very  slowly.  The  pure  oil 
has  a  sp.  gr.  of  1-043.  It  is  slightly  soluble  in  water  (about  3  per  cent.) 
and  easily  soluble  in  alcohol  and  ether. 

7.  Estimation  of  Hydrocyanic  Acid.  Hydrocyanic  acid  may  be 
estimated  by  titration  of  the  distillate  mentioned  above  with  a  solution 
of  silver  nitrate  (-01  N  AgN03  is  usually  convenient).  The  distillate  in 
this  case  should  be  well  cooled  during  collection,  and  should  contain  a 
few  drops  of  potassium  hydroxide  solution. 

A  useful  method  for  the  quantitative  estimation  of  hydrocyanic  acid 
has  recently  been  published  by  Aldridge.1  In  the  absence  of  thiocyanates 
(which  react  similarly)  it  can  be  made  on  urine  without  preliminary 
treatment  or  on  blood  plasma  after  deproteinisation  by  trichloracetic 
acid.  Since  thiocyanic  acid  is  not  volatile,  it  is  safest  to  separate  hydro¬ 
cyanic  acid  by  distillation,  using  the  distillate  for  the  following  procedure. 
To  1  ml.  of  solution  (containing  up  to  3  mg.  of  hydrocyanic  acid)  acidified 
with  acetic  or  trichloracetic  acid,  0-5  ml.  of  saturated  bromine  water  is 
added.  This,  almost  instantaneously,  produces  cyanogen  bromide. 
Excess  of  bromine  is  removed  by  addition  of  0-5  ml.  of  1*5  per  cent, 
sodium  arsenite.  To  the  solution  are  then  added  5  ml.  of  pyridine  re¬ 
agent  (25  ml.  pure  redistilled  pyridine  and  2  ml.  concentrated  hydro¬ 
chloric  acid  diluted  to  100  c.c.  with  distilled  water)  and  0'2  ml.  of  2  per 
cent,  benzidine  solution.  An  orange  colour  appears  at  once  and  changes 
rapidly  to  red.  After  10  minutes  at  room  temperature  it  is  compared 
with  the  colour  of  a  standard  solution  of  hydrocyanic  acid  similarly 
treated  (or  with  a  calibration  curve  previously  prepared  from  standards). 
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Duration  of  Hydrocyanic  Acid  in  the  Body 

1882.  p.  571)  has  detected  cyan.de  in  the body  y  four  months. 

Zillner  (  VierteljahrscMftf.gencht.Med.,  SS2  35  ^  exhumed 

Autenrieth  (Her.  Pharm.  Ges.,  1910,  20  43. )  ^0^  g  iments>  in 

Sh  bitter  almoncHvatet'  orpotassium  cyanide  was  added  to  a  putrefying 
Sure  of  blood!  stomach  anS  intestines,  he  was  able  to  recover  41 .4-63-3 
per  cent,  of  the  added  cyanide  after  sixty  days. 

Case  The  following  case  of  recovery  after  swallowing  at  least  tw ent  \ 
crain^of  potassium  cyanide  is  reported  by  T.  R.  WiglesworthA  A  miner 
was  seen  to  drink  something  from  a  bottle,  throw  the  bottle  away,  and 
fall  down  in  convulsions,  foaming  at  the  mouth. 

I  saw  him  not  less  than  fifteen  minutes  after  drinking  the  fluid.  He  was  lying 
insensible  on  his  back  on  the  floor  (where  he  had  been  placed) .  His  face  w as  grey  i  - 
blue  in  colour,  the  mouth  covered  with  foam,  and  the  jaws  tightly  clenched,  s 
much  so  that  I  broke  one  of  his  teeth  in  forcing  open  his  mouth  to  insert  the  stoinach- 
tube.  The  eyes  were  intensely  injected  and  fixed,  and  the  pupils  widely  di  a  , 
but  the  conjunctival  reflexes  were  not  entirely  absent.  The  breathing  was  pectoral, 
the  inspirations  were  jerky  and  sounded  similar  to  a  faint  hiccough.  The  pulse  was 
small  and  rapid.  The  arms  were  slightly  flexed  at  the  elbow,  the  fingers  tightly 
contracted,  and  the  thumbs  pressed  firmly  into  the  palms  ;  the  abdominal  muse  es 
were  rigid.  There  was  no  escape  of  urine  nor  of  faeces. 

As  soon  as  I  was  able  to  separate  his  teeth  sufficiently,  I  introduced  the  stomach- 
tube,  and  washed  out  his  stomach  with  clean  water,  and  then  injected  a  mixture 
of  sulphate  of  iron,  carbonate  of  potash,  and  pure  ether,  wdiich  was  retained  for 
about  five  minutes,  w’hen  he  vomited,  the  vomit  being  distinctly  stained  blue.  1 
then  poured  a  stream  of  cold  water  over  the  back  of  the  neck  and  spine,  anti  ovei 
the  region  of  the  heart.  His  pulse  and  breathing  rapidly  improved,  but  the 
muscular  contractions  remained  until  6.30  p.m.,  nor  did  he  regain  full  consciousness 
until  8.15  p.m.,  when  he  spoke  and  answered  questions  quite  rationally,  although 
he  denied  all  recollection  of  taking  the  poison.  I  then  left  him,  giving  him  a  mixture 
of  sulphate  of  iron  and  carbonate  of  ammonium  to  take  every  hour.  He  complained 
next  day  of  his  teeth  feeling  tender,  but  was  otherwise  w^ell. 

Two  cases  of  recovery  from  large  doses  of  potassium  cyanide  are  reported  by 
W.  F.  Stevenson.1 2  In  1862  a  man  swallowed  the  greater  part  of  a  solution  containing 
an  ounce  of  the  commercial  cyanide  w'hich  he  had  dissolved  for  the  purpose.  Taafe 
applied  the  stomach-pump,  and  cold  affusion  freely.  In  two  hours  the  man  vomited, 
and  from  that  time  rapidly  recovered. 

In  1876  a  patient  was  admitted  into  Guy’s  Hospital  suffering  from  the  effects 
of  a  handful  of  bitter  almonds,  which  he  had  eaten.  The  symptoms  were  those  of 
prussic  acid  poisoning,  from  which  he  recovered. 

Mr.  McCarthy  related  to  the  editor  a  curious  case  that  occurred  some  years  ago, 
in  which  a  gentleman  was  fatally  poisoned  in  Ireland  by  drinking  the  first  glassful 
out  of  a  new  bottle  of  noyeau  liqueur.  There  had  accumulated  in  the  bottle  and 
floated  to  the  top  a  sufficient  quantity  of  prussic  acid  to  kill. 

In  one  case  a  woman  swallowed  about  seventeen  drops  of  the  essential  oil  of 
bitter  almonds,  and  she  died  in  half  an  hour.  The  first  symptoms  observed  in  this 
case  wTere  strong  convulsions,  the  deceased  throwing  her  arms  about  as  if  in  pain. 
A  boy,  cet.  13,  swallowred  a  quantity  of  the  oil  ;  he  wras  found  lying  on  the  floor 
motionless  and  insensible  ;  the  face  pale,  the  eyes  opened  and  fixed,  the  pupils 
dilated,  and  he  was  rolling  about  and  panting  for  breath  ;  the  pulse  at  the  wrrist  was 
imperceptible  ;  he  died  in  a  quarter  of  an  hour  without  any  convulsions  appearing. 
A  man,  cet.  20,  sw  allowed  about  twro  ounces  of  the  oil.  A  person  present  saw  him  fall 
sue  denly  while  in  the  act  of  swallowing  :  he  made  a  loud  cry,  gave  one  deep  expira¬ 
tion,  and  died.  ^  L 

1  1897,  1,  p.  1039. 

2  Lancet,  1871,  1,  p.  806. 
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In  another  case  a  woman,  cet.  46,  who  had  been  in  the  habit 
essence  for  flavouring  confectionery,  swallowed  about  half 
ty  C  rops  of  the  oll)>  She  died  in  less  than  half  an  hour. 


of  using  the  almond 
an  oimce  (equal  to 


Poisoning  by  Ferro-  and  Ferri-cyanides 


feiTOC3Tide  (/ellow  Prussiate  of  potash)  has  generally 

follo  JITtet.ge.s""10-  ^  °f  S6Vere  P°is0nin«  or  death  hav« 


fpsen  investigated  a  case  in  which  an  old  man  poisoned  his  wife  with 
repeated  doses  of  ferrocyanide  of  potassium.  The  symptoms  came  in 
paroxysms  coincident  with  the  poison  administered  and  recovery  took 
p  ace  very  rapidly.  In  one  attack,  however,  she  died  :  the  salt  was 
easily  found  in  her  organs  by  the  Prussian  blue  test.2  [The  blue  colour  is 
produced  on  simple  addition  of  ferric  chloride  solution  ] 


Poisoning  by  Thiocyanates  (Sulphocyanides) 

Potassium  thiocyanate  has  been  fairly  extensively  tried  in  hypertension 
and  good  effects  have  been  claimed  after  several  days  but  the  drug  often 
causes  toxic  symptoms  similar  to  those  of  iodism.  There  is  often  intense 
fatigue,  cramps,  vertigo,  nausea  and  vomiting.  If  continued  a  toxic 
psychosis  may  develop. 

The  drug  is  not  converted  into  cyanide  in  the  body.  It  is  excreted 
by  the  kidney  unchanged,  but  very  slowly.  Death  has  been  reported 
in  several  cases.3  4 

It  is  a  normal  constituent  of  saliva  in  minute  quantities. 

The  following  suicidal  case  is  recorded  : — 

On  Wednesday,  February  28th,  the  borough  coroner  (Mr.  H.  Saunders  French) 
held  an  inquest  at  the  Hoop  Hotel,  Bridge  Street,  Cambridge,  on  the  body  of 
Florence  Eliza  Stearn,  aged  thirty-five,  who  had  died  after  taking  sulphocyanide 
of  ammonium.  Mr.  David  John  Rygate,  surgeon,  deposed  to  being  called  in  to 
see  the  deceased  at  9.30  p.m.  on  Sunday,  February  25th,  when  he  was  informed 
that,  about  2  p.m.,  she  had  taken  sulphocyanide  of  ammonium.  The  father  of  the 
deceased  then  told  witness  the  story  of  the  events  of  the  day.  Witness  ordered  the 
deceased  to  bed,  and  at  2.30  a.m.,  on  Monday,  he  foirnd  her  unconscious,  with 
rigidity  of  the  muscles  of  the  arms  and  jaws.  By  injections  of  ether  attempts 
were  made  to  revive  her,  but  convulsions  ensued  and  the  deceased  expired  on 
Monday  evening  at  6.30.  A  post-mortem  of  the  body  had  been  made.  He  was  of 
opinion  that  the  deceased  died  from  convulsions,  whether  caused  by  taking  poison 
or  not  he  was  not  absolutely  certain,  as  he  was  not  sufficiently  competent  to  detect 
the  small  amount  of  poison  which  had  been  taken.  The  remedies  applied  got  rid 
of  the  greater  part  of  the  compound,  and  he  had  not  much  doubt  that  the  deceased 
died  of  the  after-effects  of  the  small  quantity  which  got  into  the  system.  The  jury 
returned  a  verdict  of  “  Death  from  convulsions,  probably  caused  by  taking  a 
quantity  of  sulphocyanide  of  ammonium  whilst  of  unsound  mind.’  5 


Analysis.  Sulphocyanides  (=  thiocyanates)  give  a  red  colour,  extract- 
able  by  ether,  on  addition  of  ferric  chloride  solution.  They  are  decom¬ 
posed  by  sulphuric  acid  to  hydrocyanic  acid. 


Schliehte,  Med.  Corr.  Bl.  d.  Wurttemb. 


1  Volz,  Vrtljschr.  /.  ger.  Med.,  1877,  26,  57 
cirtzl.  Verein,  1895,65,25. 

2  “  Gerichtsarztliche  und  Polizeiarztliche  Technik,  \\  iesb.,  1914,  p.  -  lb. 
2  Garvin,  C.  F.,  J.  A.M.  A.,  112:  1 125  (1939). 

4  Goldring,  W.,  New  York  Med.  Jour.,  31 

5  Pharm.  Jour.,  March  17th,  1894,  p.  791. 
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Sub-Group  2.— Poisoning  by  Acetic  Acid 

rg"  without  injurious  consequences.  The 

concentrated  acid  is  highly  corrosive  and  causes  aoute  ‘^a  "  ghe 

rase  a  female,  aged  nineteen,  was  found  dying  on  the  highway, 
suffered  from  convulsions,  complained  of  pain  in  the  stomach,  and  die 
in  a  short  time.  On  inspection,  the  stomach  was  found  neither  softene 
nor  corroded,  but  its  mucous  membrane  near  the  pylorus  was  almost  bla  . 
The  mucous  glands  were  prominent,  and  the  vessels  were  filled  with  dark 

coagulated  blood. 

Analysis.  The  material  to  be  examined,  e.g.,  gastric  contents  or 
vomitus,  is  acidified  and  distilled  in  a  current  of  steam.  The  distillate 
containing  acetic  acid,  is  then  exactly  neutralised  with  NaOH  and 
evaporated  to  dryness.  The  residue,  containing  any  acetic  acid  as  the 
sodium  salt,  may  be  submitted  to  the  following  tests.  [  Vinegar,  which 
may  be  regarded  as  an  organic  mixture  containing  a  small  proportion  of 
acetic  acid,  may  be  examined  in  the  same  way.]  (1)  A  portion  of  the 
residue  heated  with  sulphuric  acid  gives  the  odour  of  acetic  acid.  (2)  An 
aqueous  solution  gives  a  red  colour  with  ferric  chloride,  destroyed  by 
HCl  or  H2S04.  (3)  The  residue,  boiled  with  alcohol  and  a  few  drops  of 

concentrated  H2S04,  yields  ethyl  acetate,  recognised  by  its  odour. 
(4)  A  little  of  the  residue,  heated  with  arsenious  acid  in  a  dry,  hard  glass 
tube,  gives  cacodyl,  recognisable  by  its  disagreeable  smell. 

Vinegar,  as  it  exists  in  commerce,  may  contain  a  small  quantity  of 
sulphuric  acid,  and  occasionally  traces  of  lead  and  copper.  In  genera] 
it  is  easily  recognised  by  its  odour. 

Case.  In  the  following  case  it  might  be  presumed  that  the  acetic  acid 
was  mainly  responsible,  as  red  oxide  of  mercury  is  not  a  very  active 
poison,  at  any  rate  as  a  corrosive.  On  the  other  hand,  a  mixture  of  the 
two  would  result  in  the  formation  of  mercuric  acetate,  a  soluble  mercuric 
salt,  which  no  doubt  played  an  important  part  in  determining  the  fatal 
issue. 

C.  S.,  a  well -nourished  girl,  aged  seventeen,  was  admitted  to  the  Hereford 
Infirmary  at  midday  on  November  22nd,  having  swallowed  half  an  hour  previously 
one  ounce  of  acetic  acid,  to  which  she  had  added  an  unknown  amount  of  the  red 
oxide  of  mercury.  Evidence  showed  that  the  bottle  she  brought  to  the  chemist’s 
for  the  acid  was  perfectly  clean.  Afterwards  there  was  found  on  the  bottom  of 
the  broken  bottle  a  red  deposit,  which  on  analysis  proved  to  be  red  oxide  of 
mercury.  The  inference  drawn  was  that  in  addition  to  the  ounce  of  acetic  acid, 
thirty  grains  at  least  of  the  oxide  had  been  taken,  as  it  was  proved  that  one  drachm 
of  acetic  acid  dissolved  five  grains  of  the  oxide. 

The  symptoms  were  stertorous  breathing,  vomiting  of  frothy  fluid,  no  blood  ; 
pain  in  throat  and  stomach,  and  frequent  bloody  evacuations  from  the  bowel, 
many  copious  clots  being  passed.  The  patient  was  conscious  all  through,  but  very 
collapsed  ;  there  were  no  convulsions  and  very  slight  charring  of  the  mouth.  Treat¬ 
ment  consisted  of  magnesia  suspended  in  emulsion,  lime  water,  and  olive  oil,  with 
hypodermic  injections  of  ether.  The  patient  died,  apparently  from  haemorrhage, 
at  4y>d  p.m.  next  day,  seventeen  hours  after  taking  the  poison. 

On  post-mortem  examination  eight  hours  after  death  the  oesophagus  was 
inflamed  and  congested,  and  the  stomach  intensely  so.  At  the  pyloric  end  was  a 
arge  pa  t  i,  qui  e  j  ack  and  charred,  with  the  mucous  membrane  quite  destroyed  • 

le  organ  was  empty.  I  he  duodenum  was  also  inflamed  in  patches,  but  not  ulcer- 
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Several  fatal  cases  have  occurred  through  the  incautious  use  of  the 
acid  for  domestic  purposes.2 

Poisoning  by  Tartaric  Acid 

ymptoms  and  Appearances.  Tartaric  acid  is  not  commonly  regarded 
as  a  poison  ;  but  at  least  one  case  has  occurred  in  which  there  was  no 
clou bt  that  it  acted  as  an  irritant  and  destroyed  life.  The  case  referred 
to  was  the  subject  of  a  trial  for  manslaughter.3  The  accused  gave  the 
c  eceased,  a  man,  aged  twenty-four,  one  ounce  of  tartaric  acid  instead  of 
aperient  salt.  The  deceased  swallowed  the  whole,  dissolved  in  half  a 
pint  of  warm  water  ;  he  immediately  exclaimed  that  he  was  poisoned  ; 

e  complained  of  having  a  burning  sensation  in  his  throat  and  stomach 
as  though  he  had  drunk  oil  of  vitriol,  and  stated  that  he  could  compare  it 
to  nothing  but  being  all  on  fire.  Soda  and  magnesia  were  administered 
with  diluent  drinks.  \  omiting  set  in  and  continued  until  death,  which 
took  place  nine  days  afterwards.  On  inspection,  nearly  the  whole  of  the 
alimentary  canal  was  found  highly  inflamed.  The  accused  admitted  that 
he  had  made  a  mistake,  and  tartaric  acid  was  found  in  the  dregs  of  the  cup. 
The  jury  acquitted  the  prisoner.  Another  case  of  poisoning  by  this  acid, 
with  a  report  of  the  results  of  analysis,  has  been  published  by  Devergie.4 
This  case  gave  rise  to  a  controversy  between  Orfila  and  Devergie,  the 
points  in  dispute  relating  to  the  processes  for  the  detection  of  the  acid  in 
the  stomach  and  tissues.5 


The  following  fatal  case  has  been  reported6  : — 

A  woman  aged  67  owned  to  having  taken  “  about  two  teaspoonfuls  ”  of 
tartaric  acid,  but  it  is  probable  that  a  larger  dose  may  have  been  taken.  The 
remnant  of  tartaric  acid  taken  from  the  room  was  on  examination  found  to  be 
free  from  admixture  or  impurities.  No  other  irritant  poison  was  discoverable  in  the 
house,  nor  did  any  of  the  circumstances  in  any  way  point  to  the  likelihood  of  any 
drug  other  than  tartaric  acid  being  concerned. 

The  symptoms  at  the  outset  were  acute  abdominal  pains,  vomiting  and  diarrhoea. 
Pain  and  vomiting  appear  to  have  supervened  almost  immediately  after  the 
administration,  and  diarrhoea  set  in  some  few  hours  later. 

On  the  fourth  evening  the  patient  became  delirious  and  remained  so  until  her 
death.  About  the  fourth  day  also  the  pulse  began  to  fail  markedly.  The  tem¬ 
perature  from  this  time  forward  was  subnormal.  On  the  day  before  death,  diarrhoea, 
which  had  been  checked,  recommenced.  The  urine  was  twice  tested  during  the 
illness,  and  found  to  be  strongly  acid  but  free  from  albumen  or  sugar. 

A  necropsy  was  made  fourteen  hours  after  death  ;  rigor  mortis  was  then  strongly 
present.  The  serous  surface  of  the  small  and  large  intestines  was  found  coated 
with  a  layer  of  soft,  butterlike  lymph.  The  serous  surface  of  the  stomach  appeared 
free  from  this.  There  were  some  patches  of  similar  inflammatory  product  on 
portions  of  the  peritoneum  which  lay  in  contact  with  the  inflamed  gut,  and  in 
addition  there  was  a  small  similar  patch  between  the  base  of  the  left  lung  and  the 
diaphragm.  The  surfaces  of  the  mesentery  were  free  from  lymph.  1  here  w  as  no 
free  fluid  in  the  peritoneal  cavity.  In  the  o?sophagus  there  were  a  few  shallow 
erosions.  In  the  stomach  were  found  several  patches  of  subserous  ha'inorr  lage, 
and  the  mucous  membrane  was  covered  with  a  layer  of  rather  tenacious  mucus. 
The  mucous  surface  of  the  wrhole  intestine  showed  signs  of  recent  inflamma  ion, 
but  there  was  nowhere  any  sign  of  chronic  disorder.  I  lie  transverse  and  (  esc  t  n  in0 
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1896,  1,  p.  19. 

Vide  Lancet,  1909,  1,  p.  656  ;  also  Lancet,  1905, 
R.  v.  Watkins,  C.  C.  C.,  January,  1845. 

Ann.  d'Hyg.,  1851,  2,  422. 

Ann.  d'Hyg.,  1852,  1,  199,  382  ;  and  2,  230. 
B.M.J.,  1  :  1321  (1923). 


vol.  2,  for  additional  fatal  cases. 


605 


POISONING  BY  PICRIC  ACID 

colon  appeared  perhaps  ^  fettyf'&dt he  £lee““S' 

gut.  The  lungs  were appendix,  and  pelvic  organs  were  normal. 

TOereTas  no  evSmoe  anyw^^f  ?hemfet  who  sold  the  tartaric 

acidAtotetheqp?oVuS  tartaric :  Mid  W) of^^kld  tortarfo 

and  he  further  expressed  his  opmnm  that  a  g^  ^  ^  same  artio|e  The  coroner  s 

returned  a  vlrSTnThis  case  of  ‘Accidental  poisoning  from  an  overdose  of 

tartaric  acid. 

Poisoning  by  Picric  Acid  or  Trinitrophenol  (C6H2(N02)3OH) 

_  a  Moth nd  nf  Occurrence.  Picric  acid  is  an  explosive  obtained 

1  v  one  time  largely  used  as  a  dressing 

for  burns,  and  toxic  effects  have  been  produced,  one  case  at  least  en  mg 

'token  by  the  mouth  15-30  grains  causes  acute  toxic  symptoms 
acute  gastro-e'nteritis,  haemorrhages,  nephritis  and  toxic :  ™ 

skin  and  conjunctivas  is  enlarged  yellow  mostly  due  to  the  drug  but 
partly  due  to  jaundice.  The  urine  may  be  coloured  port  wine  or  yeUowish 
green.  Headache  and  vertigo  with  nausea  and  vomiting  and  skin  lashes 
occur  after  absorption  from  the  skin. 


Symptoms.  The  following  case2  illustrates  the  effects  of  a  toxic  dose 
A  girl  aged  sixteen,  endeavoured  to  commit  suicide  by  swallowing  about 
300  grains  of  picric  acid  mixed  with  water.  Violent  pain  in  the  stomac  i 
and  repeated  vomiting  speedily  occurred  and  diarrhoea  soon  followed  ; 
the  sclera  and  the  skin  were  coloured  an  intensely  dark  yellow,  almost 
brown  ;  the  pupils  were  moderately  dilated  and  reacted  feebly  to  light  , 
the  fingers  were  spastically  stretched  and  bent  at  the  metacarpo¬ 
phalangeal  articulations.  The  urine  was  ruby-red  in  colour  ;  it  contained 
neither  albumen  nor  bile  pigment  ;  a  slight  sediment  foi  med  v  hich 
partially  consisted  of  brown-stained  epithelium  ;  the  stools  weie  fluid 
and  ruby-red  in  colour.  Both  urine  and  faeces  contained  picric  acid  in 
considerable  amount ;  six  days  after  the  ingestion  of  the  poison  traces  of 
it  were  present  in  the  urine.  In  a  few  days  the  discoloration  of  the  skin 
diminished  and  the  patient  was  quite  well  at  the  end  of  a  week.  In 
another  case  symptoms  of  poisoning  occurred  from  the  application  of 
about  six  grains  of  powdered  acid  to  the  vagina  ;  in  one  hour  the  skin 
was  discoloured  and  erythematous,  and  the  urine  was  red  ;  pain  in  the 
stomach  and  the  kidneys  with  somnolence  were  amongst  the  symptoms  ; 
recovery  took  place,  but  the  skin  was  discoloured  for  a  week,  and  the 
erythema  persisted  for  eleven  days.  A  teaspoonful  of  picric  acid  has 
been  swallowed  without  other  ill  effect  than  violent  vomiting  and 
purging. 

The  most  frequent  symptoms  of  chronic  poisoning  (in  munition  works, 
etc.)  are  yellowness  of  the  skin  and  itching  dermatitis.  The  swallowing 
of  the  dust  may  lead  to  abdominal  pains,  diarrhoea,  loss  of  appetite  and 
weight,  and  dizziness. 


Treatment.  The  stomach  should  be  evacuated  and  well  washed  out, 
and  elimination  promoted  by  diuretics  and,  if  necessary,  aperients  ; 
morphine  will  probably  be  required  to  relieve  pain  and  cramps. 

\  Alexander,  Med.  Press  and  Circular,  1912,  112. 

2  Wiener  med.  Wochenschr.,  1880.  (Dixon  Mann.) 
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Analysis.  Organic  matter  should  be  acidified  with  hydrochloric  arid 

ex  tract  TsevJn1  t  0VCT  *  Waterbath  1  after  filtration  the  aicohofc 
extiact;  is  evaporated  to  a  syrup,  taken  up  with  boiling  water  filtered 

acidified  with  sulphuric  acid,  and  shaken  out  with  ethef,  chloroform  or 

l  alcoho1  •  Dragendorff  directs  attention  to  the  fact  that  if  chloroform 

or  benzene  are  used  for  extraction,  the  solution,  though  containing  picric 

a  veilow  that  Th  i  if  ether  0r  amyl  alcoh°1  is  used  !t  acquires 

dissolved  ^wate^ndt^d.18  eVaP°rate<1  ‘°  “d  the 


An  aqueous  solution  of  picric  acid,  gently  warmed  with  a  little  con¬ 
centrated  solution  of  potassium  cyanide,  changes  to  a  deep  blood-red 
colour  Ammonia-copper  sulphate  yields  a  green  precipitate  with  picric 
acid.  Basic  lead  acetate  gives  a  yellow  precipitate.  Allow  a  solution 
of  picric  acid  to  stand  with  a  solution  of  stannous  chloride  in  HC1  and 
then  add  a  little  ferric  chloride  solution;  a  blue  colour  is  produced. 
Warm  (on  the  boiling  water-bath)  a  solution  of  picric  acid  with  an  alkaline 
solution  of  glucose  ;  the  mixture  becomes  orange-red  in  colour.  A 
piece  of  w  bite  silk  or  wool  allowed  to  remain  a  short  time  in  a  solution 
of  picric  acid  is  dyed  yellow  ;  the  colour  is  not  discharged  by  subsequent 
washing  in  water.  In  similar  circumstances  cotton  is  not  dyed. 

Picric  acid  melts  at  122-5°  C.  and  can  be  sublimed  without  decom¬ 
position. 


Cases.  Many  cases  in  which  unpleasant  effects  have  followed  the  use 
of  picric  acid  as  a  dressing  have  been  published. 

A  boy,  aged  nine  years,  was  scalded  on  September  15th,  1903, 1  on  the  left 
chest  and  flank.  The  burn  was  of  the  first  degree,  with  only  one  or  two  small 
blisters.  An  ointment  composed  of  picric  acid  and  vaseline  (half  a  drachm  to  the 
ounce)  was  applied  on  lint.  The  scalds  were  dressed  daily.  On  September  18th 
he  was  drowsy,  there  was  a  slight  icteric  tint  of  the  conjunctive,  and  the  face  and 
palms  were  a  little  yellow.  The  pulse  was  120,  but  the  temperature  was  normal. 
On  the  19th  the  drowsiness  continued,  there  was  vomiting,  and  the  temperature 
was  101-2°  F.  On  the  20th  and  21st  the  temperature  fell  to  99°  and  there  was 
mild  diarrhoea.  The  whole  of  the  skin  was  yellow,  but  especially  that  of  the  face, 
palms  and  soles.  The  hair  along  the  border  of  the  scalp  was  deep  yellow.  The 
urine  contained  albumen  and  was  of  the  colour  of  dark  port  wine,  giving  the  impres¬ 
sion  of  hemoglobinuria,  but  neither  blood  nor  bile  pigment  was  present.  The 
burns  were  dressed  with  boric  ointment.  On  the  22nd  the  vomiting  and  diarrhoea 
continued  ;  in  the  morning  the  temperature  was  103°  ;  in  the  evening  it  fell  to 
normal.  On  the  23rd  the  discoloration  of  the  skin  was  less  ;  the  burn  was  sodden- 
looking.  To  dry  it  up  gradually  a  strip  of  lint  two  and  a  half  inches  by  one  inch 
covered  with  picric  acid  ointment  was  applied  in  the  loin.  On  the  24th  there  were 
vomiting  and  headache  and  the  temperature  was  10 T 4°.  There  was  a  bright  red 
blotchy  general  eruption  which  was  here  and  there  papular.  The  urine  was  again 
deeply  coloured.  The  picric  acid  dressing  was  removed.  On  the  next  day  the 
rash  was  fading.  In  a  second  case  a  man,  aged  forty-five  years,  scalded  his  shin 
and  the  same  ointment  was  applied.  In  four  days  the  skin  and  conjunctive  were 
yellow  and  in  six  days  the  urine  w’as  like  that  in  the  previous  case.  Iheie  veie 
slight  diarrhoea  and  headache.  The  symptoms  rapidly  subsided  when  the  ointment 
was  discontinued.  Toxic  symptoms  in  these  cases  appear  to  have  been  .due  to 
using  too  strong  a  preparation  of  picric  acid.  It  has  been  extensively  used  in  1  per 
cent,  solution  without  untoward  results.2 

Another  case  is  as  follows  : — 

A  man,  aged  thirty-five,  took  what  he  at  the  time  thought  to  be  some  powdered 
sulphonal,  a  drug  he  was  in  the  habit  of  administering  to  himself,  but  which  pro\eci 

1  Scottish  Medical  and  Surgical  Journal,  December  1903. 

2  Lancet ,  1904,  1,  p.  247. 
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was  some  hours  before  he  slight  frontal  headache,  pain  over  the 

aM^°!Krr  ^  ^  ™ contain6d 

pZSSo^trglfr^he  nares,  and  sore  and  .rritabie  fauces.  The  urine 

still  contained  bile  and  blood.  thoush  still  slightly  jaundiced.  At 

no  aS  forborne  'days  contained 

both  bile  and  blood.1 

A  fatal  case  is  recorded  by  Mitchell.2 

Sub-Group  3.— (1)  Poisoning  by  Nitroglycerine  (C3H5(0-N02)3) 

Source  and  Method  of  Occurrence.  This  is  a  sweet,  oily,  powerfully 
explosive  liquid  with  a  sweet  aromatic  pungent  taste,  well  known  to 
chemists  as  a  substitution  product  of  glycerine.  It  is  much  used  in 
mining  under  the  name  of  “  blasting  oil.”  Blasting  gelatine  is  made  by 
dissolving  gun-cotton  in  nitroglycerine,  and  mixed  with  an  infusorial 
earth  it  is  known  as  dynamite.  It  is  used  in  the  manufacture  of  smokeless 
powders.  Nitroglycerine  in  the  shape  of  a  1  per  cent,  solution  (liquor 
glycerylis  trinitratis)  is  used  in  medicine  as  a  vaso-dilator,  official  dose 
i  to  2  minims  :  it  is  an  example  of  a  class  of  drugs  of  which  amyl-nitrite 
and  nitrite  of  sodium  are  the  best  known  members,  but  other  organic 
nitrites  such  as  erythrityl  or  erythrol  tetranitrate  are  in  common  use. 

Nitroglycerine  is  the  most  powerful  of  the  known  members  of  the 
group,  and  with  the  exception  of  amyl-nitrite  the  most  rapid  in  its  action. 
It  is  readily  absorbed  from  the  intact  skin  and  has  caused  death  acci¬ 
dentally  in  several  instance. 

The  vapour  of  this  liquid  acts  powerfully  as  a  poison,  and  even  when 
much  diluted  with  air  it  produces  intense  headache. 

These  drugs  all  cause  a  rapid  dilatation  of  the  small  arterioles,  which 
lasts  for  a  greater  or  less  length  of  time,  and  their  fatal  effects  are  probably 
due  to  the  consequent  fall  in  blood-pressure  and  asphyxia  from  the  con¬ 
version  of  haemoglobin  into  methsemoglobin. 

Duration.  In  fatal  cases  death  is  very  rapid  :  thus  a  man  drank 
some  glonoin  by  mistake  and  died  in  three  hours  ;  and  in  other  recorded 
cases  only  a  few  hours  intervened  between  taking  the  fatal  dose  and 
death. 


Symptoms.  An  overdose  of  nitroglycerine  causes  a  throbbing  head¬ 
ache  and  vertigo,  the  throbbing  soon  being  felt  over  the  whole  body. 
The  skin  is  cyanotic.  There  may  be  vomiting  and  diarrhoea.  The  breathing 
is  dyspnoic.  Convulsions  may  occur. 

A  man  drank  a  considerable  quantity  of  the  liquid  in  mistake  for  beer. 
An  hour  later  he  was  blue  in  the  face  and  insensible.  When  admitted 
into  hospital  he  was  delirious  and  unconscious,  and  speedily  became 
comatose.  The  hands  were  frequently  raised  to  the  head,  as  if  there  was 
headache.  The  face  was  red  and  swollen.  He  died  six  hours  after 
swallowing  the  poison. 

1  R.  Milbourne  West,  1896,  1,  p.  146. 

2  South  African  Medical  Record,  1912,  10.  276  . 
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onert  met  with  a  case  of  poisoning  by  this  substance  1  A  man 
took  a  tablespoonful  of  gunpowder  as  a  remedy  for  a  boil,  and  in  order 
to  increase  its  effect,  added  a  few  drops  of  nitroglycerine  Soon  after 

Iccordine  to  &nd  ™lent  and  rePeated  vomiting, 

bad  »  8  1 .  f"  S  °'™  account’  he  became  black  about  the  eyes 

conscto,  r^bheadaChe  ar1  glddlnes8’  ancl  several  times  became  ‘un- 
conscious  There  was  intense  vascular  disturbance,  and  perspiration 

,  7  1,1  streams  from  the  head  and  limbs.  After  some  time  the  patient 

whT%PrlySf  7  and  four  h0urs  after  the  ingestion  of  the  poison,  the 
whole  of  the  voluntary  muscles,  except  those  of  the  face  and  eyes,  were 

paralysed.  The  pulse  was  thirty-nine,  full  and  hard.  The  breathing 
became  stertorous,  and  the  extremities  icy  cold.  In  twenty  hours  the 
pulse  had  risen  to  seventy,  then  to  ninety  in  the  minute  ;  and  the  paralysis 

disappeared.  After  an  attack  of  catarrh  of  the  stomach  the  patient 
quickly  recovered. 

A  miner  swallowed  two  mouthfuls.  A  painful  feeling  in  his  throat 
made  him  aware  of  his  mistake,  and  he  drank  a  quantity  of  milk.  He  was 
not  seen  by  a  medical  man  for  an  hour  and  a  quarter.  He  was  then 
suffering  from  faintness,  difficulty  of  breathing,  and  oppression  at  the 
chest.  In  five  hours  vomiting  and  purging  set  in.  Shortly  before  death 
the  man  lay  quietly  as  if  asleep,  breathing  feebly  and  occasionally  with  a 
deep  sigh.  The  lips  were  livid  before  death. 


Treatment.  The  patient  must  be  kept  recumbent  with  the  head 
lowered.  The  stomach  should  be  washed  out  if  the  poison  was  ingested. 
Adrenalin  should  be  administered.  Inhalation  of  oxygen  and  blood 
transfusion  may  be  required  to  combat  the  methemoglobinemia. 

Post-mortem  Appearances.  These  are  not  characteristic. 


Analysis.  Nitroglycerine  is  rapidly  broken  down  in  the  body,  and 
probably,  in  a  case  of  poisoning,  could  only  be  isolated  from  stomach 
contents  or  vomitus,  if  at  all.  Even  then  the  difficulties  are  very  great 
owing  to  its  close  relationship  to  the  fats.  The  material  may  be  digested 
with  methyl  alcohol  for  about  twenty-four  hours  filtered,  the  filtrate 
evaporated  to  a  thick  syrup  and  extracted  with  ether.  This  extract  will 
suffice  for  a  preliminary  test,  but  may  be  purified  by  evaporation  to  a 
syrup,  and  extraction  with  cold  alcohol,  which  will  dissolve  the  nitro¬ 
glycerine  but  leave  most  of  the  fat.  Nitroglycerine  is  a  heavy,  oily-looking 
liquid.  It  is  slightly  soluble  in  water,  more  soluble  in  alcohol  and  ether. 
It  explodes  violently  when  struck  or  subjected  to  concussion.  Nitro¬ 
glycerine  yields  a  red  colour  when  treated  with  aniline  and  strong  sul¬ 
phuric  acid,  and  also  a  red  colour  when  treated  with  brucine  and  strong 
sulphuric  acid  (free  from  nitric  acid).2  When  heated  on  the  water-bath 
with  yellow  ammonium  sulphide  it  is  gradually  decomposed  to  glycerol 
and  ammonium  nitrite. 


(2)  Poisoning  by  Cordite 

Cordite  consists  roughly  of  about  fifty-eight  parts  of  nitroglycerine,  thirty-sev en 
parts  gun-cotton,  and  five  parts  of  mineral  jelly  ;  while  acetone  is  used  as  a  so  yen  » 
but  does  not  enter  largely  into  the  composition.  Each  cartridge  contains  six  y 
cylindrical  strands  of  cordite,  each  strand  measuring  one  and  a  quaiter  111c  les  in 

1  Deut.  Klin.,  1867,  p.  83. 

2  2  :  925  (1903). 
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„  .  ,  .  --Unftca  It  is  no  uncommon  practice 

length,  and  one-twenty-fifth  of  &  few  strands  of  cordite.  This  produces 

for  troops  to  break  a  cartridge  disorderly  action  of  the  heart  may  lead  a 

all  the  effects  of  nitrite  poisoning  d  leave.'  By  way  of  experiment  Major 

young  medical  officer  to  £rar*  .  porrmaien  after  discovering  the  existence  of 
Ln„r„gS,  during  the  ^cked  a  quarter  of  a  strand  for 

cordite-eating  among  a  certain  ^  in  its  size  after  this  time  was 

two  minutes.  He  fount  ia  .  caused  the  most  racking,  splitting  head- 

scarcely  appreciable,  but  nev^rth  1  *  ^  lasted  quite  thirty-six  hours,  and  was 

ache  he  had  ever  felt  in  his  Me, _  wn  the  earg  Its  taste  was  sweet, 

accompanied  by  hammering  and  ring  g  the  men>  its  effects  appeared  to 

pleasant,  and  pungent.  “T1*  h  taken  in  solution.  Dissolved  in  tea, 

differ  somewhat  when  sucked  a  PXhilarating  effect,  “  inciting  to  almost 

it  -  al '“If  Ifie  pTrtllTAhl  beverage  all  Segin  talking 

demoniacal  actions.  If  ma  y  inform  the  other  of  everything  that  has 

at  once  each  seemmgly  anxious  tojform  byW«  sleep  and 

happened  to  him  since  his  birtl  .  .  ,,  Quantity  taken.  To  awaken 

stupor,  lasting  five  to  twelve  hours  a  punch  or  shake  him,  and  awakening 

the  subject  it  is  oton  “ ' twitching*,  and 
,s  accompanied  by  severe,  dun  do  g  ful  awakened>  the  cordite-eater 

^“mtrSe  hounding*'  for W L7u?q^Z£, 

peacefully  disposed  individual,  and  produces 
immediate  intoxication  in  a  man  who  can  commonly ,consmne 

five  pints  of  beer  without  exhibiting  a  trace  of  having  done  so.  If  taken  m  quantity 
insufficient  to  produce  sleep  it  makes  him  not  only  quarrelsome,  but  brings  out  the 
worst  traits  in  his  character.  A  possible  clue  to  the  inception  of  this  habit  is  gi\  en 
bv  the  fact  that  a  large  number  of  the  men  seem  to  have  used  cordite  as  a  means 
of  lighting  pipes  in  default  of  matches.  When  thus  used  it  gi  ves  a  sweetish  fiav  oiir 
to  the  tobacco,  but  causes  great  dryness  of  the  throat,  followed  by  headache.  Others 
of  the  men  seem  to  have  first  tasted  the  cordite  out  of  curiosity.  Major  Jennings  s 
account  includes  notes  of  communications  made  to  him  by  various  men,  m  all  of 
which  are  found  statements  as  to  the  exceedingly  unpleasant  after-effects.  One 
of  them  said  that  he  first  became  aware  of  this  use  of  cordite  from  one  of  his 
comrades  asking  for  something  to  straighten  him  up  because  he  had  been  sucking 
it,  and  he  also  observed  that  some  of  the  men  became  very  elevated  after  taking  a 
very  small  quantity  of  beer,  though  they  could  formerly  take  a  large  quantity  of 
it  without  effect.  “  Cordite  by  itself,  said  the  man,  4‘  does  not  seem  to  make  men 
crazy,  but  only  induces  a  very  heavy  sleep  ;  but  taken  with  beer  or  spirits,  it 
brutalises  the  mildest  man  and  makes  a  temporary  maniac  of  him.”  He  also  added 
that  he  had  noticed  that  it  apparently  aged  a  man  rapidly,  and  made  him  extremely 
negligent  of  his  personal  appearance.  The  existence  of  the  vice  first  became  known 
to  Major  Jennings  from  the  suggestion  of  a  regimental  non-commissioned  officer 
that  a  certain  man  had  possibly’  been  taking  cordite  in  order  to  escape  service. 

Mende1  also  records  the  use  of  picric  acid  by  malingerers  to  simulate 
jaundice  and  avoid  military  service. 


(3)  Poisoning  by  Amyl-Nitrite 

This  is  a  volatile  liquid  substance  and  when  inhaled  produces  all  the 
effects  of  nitrite  poisoning  with  great  rapidity. 

The  following  case  of  poisoning  by  ingestion  of  the  drug  has  been 
reported  : — 2 * 

A  woman,  aged  fifty-eight,  was  under  treatment  for  angina  pectoris.  She 
had  from  six  to  twelve  attacks  in  the  twenty-four  hours.  Nitrite  of  amyl  inhaled 
(from  capsules)  quickly  relieved  the  distressing  symptoms.  Owing  to  the  costliness 
of  capsules,  a  small  quantity  of  amyl-nitrite  was  obtained,  and  this  was  given  both 
internally  and  by  inhalation,  but  had  not  the  same  effect  as  the  capsules,  so  its 
use  in  this  form  was  discontinued. 

1  Deutsch.  med.  1  Voch.,  44  :  1440  (1918). 

2  1  :  145  (1898). 
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On  November  24th  paraldehyde  {two  drachms)  in  water  (two  ounces)  had  been 
ordered  The  nurse  went  to  her  locked  cupboard  and  inadverSy measSed 
.  niU-nitnte,  the  two  bottles  (though  not  the  labels)  being  exactly  alike.  It  was 
on  y  after  she  had  given  it  to  the  patient  that  she  realised  from  the  odour  and  a 
Ctl  he  patient  what  she  had  done  ;  the  patient  vomited  within  five  minutes, 
j  1  iphine  gr.  T*n  followed  by  cocaine  gr.  £,  was  given  and  she  vomited  freely  • 

gr?onaUd  the  VOmitUlg  encouraged.  Half  an  hour  after  the  pulse 
was  weak,  about  130  per  minute,  respiration  shallow,  with  long  intervals  ;  and 
temperature  as  low  as  95°.  The  patient  was  semi-comatose,  vomiting  liquid  smelling 
strongly  of  amyl -nitrite  and  having  a  brown  colour.  The  pupils  were  contracted, 
and  she  was  bathed  in  perspiration.  Strychnine  gr.  followed  by  ergotinin  cit., 
■’?’  was  given  hypodermically,  and  whisky  (two  ounces)  was  given  per  rectum. 

lie  patient  s  breathing  gradually  became  deeper  and  more  regular,  and  in  about 
two  hours  she  was  in  her  usual  condition  after  an  anginal  attack. 


Intense  headache,1  lasting  some  hours,  as  the  result  of  inhaling  the 
fumes  of  the  drug  is  a  common  symptom  which  may  be  associated  with 
throbbing  of  the  vessels  and  dizziness. 


Analysis.  Amyl  nitrite  is  a  volatile  liquid  (B.  pt.  96°  C.)  and  may 
be  separated — e.g.,  from  stomach  contents — by  distillation.  The  distillate, 
boiled  with  sodium  hydroxide  under  a  reflux  condenser,  is  decomposed 
to  amyl  alcohol  and  sodium  nitrite  which  may  be  tested  for  separately. 


Sub-Group  4. — (1)  Poisoning  by  Coal-Naphtha 

Source  and  Method  of  Occurrence.  The  light  oily  product  of  the 
distillation  of  coal,  a  hydrocarbon  known  under  the  name  of  coal -naphtha, 
has  caused  death  in  one  or  two  cases. 


“  A  boy,  cet.  12,  swallowed  inadvertently  about  three  ounces  of  coal-naphtha. 
He  soon  appeared  as  if  intoxicated,  and  ran  about  in  a  wild  delirium.  When  seen 
in  a  short  time  by  a  medical  man,  he  was  insensible  and  collapsed,  breathing 
stertorously,  and  his  skin  was  cold  and  clammy.  He  had  already  vomited  part 
of  the  liquid,  and  the  odour  of  the  vomited  matter  at  once  showed  what  he  had 
taken.  By  the  promotion  of  vomiting,  he  was  made  to  eject  altogether  two  table¬ 
spoonfuls  of  naphtha,  and  partially  recovered.  In  spite  of  this  reaction,  however, 
in  about  two  horns  he  was  again  in  a  state  of  collapse,  insensible,  pulseless,  gasping 
for  breath,  and  frothing  at  the  mouth.  The  eyes  were  fixed  and  glassy,  and  the 
pupils  contracted.  There  was  complete  loss  of  muscular  power,  and  great  difficulty 
of  breathing,  but  no  convulsions.  He  had  lost  the  power  of  swallowing.  In  spite 
of  every  effort  to  save  him,  he  died  in  less  than  three  hours  after  swallowing  the 
liquid.  On  inspection  of  the  body  four  days  after  death  a  strong  smell  of  naphtha 
was  perceived  throughout  the  tissues.  The  blood  was  fluid.  There  was  slight 
effusion  of  serum  in  the  ventricles  of  the  brain.  The  right  side  of  the  heart  con¬ 
tained  fluid  blood,  the  left  was  empty  ;  the  lungs  were  not  congested,  but  pale. 
The  coats  of  the  stomach  were  not  inflamed  nor  materially  changed  in  appearance. 
This  organ  contained  a  pint  of  semi-fluid  matter,  of  which  four  or  five  ounces  were 
liquid.  An  ounce  of  a  dark-coloured  liquid  floated  on  the  top,  and  was  easily  skimmed 
off.  The  liquid  appeared  to  act  in  this  case  as  a  pure  narcotic.  There  were  no 
convulsions.  The  respiration  of  the  vapour  of  this  liquid  diluted  with  air  produces 
headache,  giddiness,  severe  pain  in  the  stomach,  loss  of  appetite,  and  genera 
illness.”1 


“  On  December  21st,  1900,  a  little  girl  aged  five  years,  was  taken  to  bed  by  her 
mother  as  usual  at  6  p.m.  The  mother  at  the  same  time  carried  upstairs  a  pint 
bottle  filled  with  coal-naphtha  and  placed  it  on  the  bedroom  floor  inside  the  door, 
intending  to  put  it  away  in  a  cupboard  at  a  more  convenient  opportunity.  & 
then  went  downstairs  ;  at  eight  o’clock  she  again  went  up  to  the  bedroom, 
attention  was  at  once  drawn  to  the  little  girl,  who  seemed  to  be  br^th'  Jf  l  lld 
extreme  difficulty.  Being  alarmed  at  her  condition,  she  cried  out  that  the  ctm 
was  dying.  Her  husband  immediately  ran  off  to  procure  medical  assistance.  VVhen 
I  arrived  at  the  house  I  found  my  patient  in  an  almost  comatose  condition,  breathir  g 


1  Lancet,  1850,  2,  p.  230. 
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rapidly  and  with  great  difficulty.  There twnd  n£S  h  TlioV^  w“duakyand 
in ^the  breath  which  issued  from  ‘h®  “Xmmy  and  ratLr  cold.  The  pupils  were 
somewhat  livid,  and  the  hands  were  <  >  touch  The  pulse  was  rapid  and 

dilated,  and  the  conjunctiva  was  ^hfch  contained  what  remained  of  the 

small.  On  carefully  examinmg  taken  from  between  two  to  three  ounces, 

liquid  I  concluded  that  the  child  mu  c  •  lass  Syringe  into  the  rectum  the 

After  injecting  a  small  quantity  o  ra  Y  vomited.  A  mixture  of  table-salt  and 

patient  seemed  to  revive  a  little .  and ^she  vomite^  ^  vomit  freely  three  or  four 

warm  water  was  then  adminuj >e  ,  ’  t  .  of  the  poisonous  liquid,  and  consisted 
times.  The  vomited  matter  smelt  strong  y  y  mucus  from  the  air- 

of  partially  digested  food,  t ■  ,<ret  1  .er  w.t  .  »  ^  immersed  in  a  foot-bath 

paiages.  The  lower  extremities  of  the  chUd  beuig  ne^^  ^  thrown_  j  flioke(1 

of  hot  water,  into  which  a  small  quain  y^  regular  intervals  dashed 

the  face  with  a  ter mi  dippedm odd  wa*£,  also  and  when 

cold  water  into  her  face-  Artifac  1  extent  the  body  was  inverted  for 

the  livid  discoloration  had  diminished  to  «» i  ex^t  to  bo  ^ 

a  few  minutes  in  the  hope  of  exertmg  i Characteristic  odour 

degree  have  been  ascribed  to  the  same  cause.  After  the  expiration  of  one  ai 
haff  hours  of  continued  and  persistent  application  of  restorative  treatment,  the 
child  regained  consciousness  and  began  to  cry.  A  teaspoonful  of  brandy  n 
sweetened  hot  water  was  then  administered,  and  I  left  the  house.  Latei  1 
evening  I  learnt  that  she  appeared  to  be  going  on  all  right  and  seemed  somewhat 
inclined  to  sleep.  On  the  23rd,  about  8  p.m.,  both  parents  called  at  my  house  and 
informed  me  that  they  thought  the  child  had  a  touch  of  bronchitis.  I  examine 
the  patient  the  following  day  and  found  her  to  be  suffering  from  acute  general 
inflammation  of  the  air-passages.  The  mouth  and  throat  were  likewise  slight  y 
inflamed,  and  an  eruption— resembling  herpes — had  now  broken  out  on  the  lips. 
The  bowels  being  constipated,  a  dose  of  two  teaspoonfuls  of  castor  oil  was  prescribed. 
The  chest  was  regularly  poulticed  ;  demulcent  drinks,  such  as  milk  and  barley- 
water,  etc.,  were  ordered  and  brandy  in  teaspoonful  doses  every  four  hours  was 
prescribed.  The  patient,  however,  gradually  succumbed  to  the  acute  bronchitis 
dying  at  1.15  a.m.  on  January  1st,  1901.  An  inquest  followed  in  due  course.’'1 


Analysis.  The  peculiar  odour  as  well  as  inflammability  of  the  liquid, 
and  the  fact  that  it  burns  with  a  bright  yellow  smoky  flame,  would  be 
sufficient  to  identify  coal-naphtha.  Its  lightness  and  insolubility  in 
water  would  allow  of  its  being  readily  separated  from  the  aqueous  contents 
of  the  stomach. 


(2)  Poisoning  by  Benzene  (Benzol,  C6H6) 

Source  and  Method  of  Occurrence.  Benzene  is  a  characteristically 
smelling  liquid  boiling  at  80-5°  C.,  and  is  obtained  in  enormous  quantities 
from  coal  tar  by  fractional  distillation,  coming  over  first  among  the  “  light 
oils  ”  up  to  170°  C. 

Crude  commercial  benzene,  70°-140°C.,  contains,  in  addition  to  ben¬ 
zene  proper,  toluene  (methylbenzene),  xylene  (dimethylbenzene),  pseudo - 
cumene  (trimethylbenzene),  and  other  aromatic  bodies.  “  Ninety  per  cent, 
benzene,’  so-called  because  in  the  distillation  90  per  cent,  comes  over 
up  to  100  C.,  contains  80—85  per  cent,  benzene,  13—15  per  cent,  toluene, 
and  2-3  per  cent,  xylene,  and  is  used  on  a  large  scale  in  connection  with  the 
manufacture  of  dyes,  synthetic  pharmaceutical  preparations,  paints,  etc. 

There  are  many  cases  recorded  of  industrial  poisoning  bv  “  benzene,” 
especially  in  connection  with  the  cleansing  of  the  stills,  and'in  the  rubber 

1  Lancet ,  1901,  1,  p.  245. 
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occur*  —'“w  an£  Sl,icic|al  Poisoning  are  also  known.  Death  usually 
sv2«Z7  F  •'''  fV  s^ort  illness,  in  which  vertigo  is  a  prominent 
n?,’p  n--  Expe“a'  y  irambousek  showed  that  a  concentration  of 
•050  -o.,;  per  ,000  pure  benzene  in  air  causes  almost  instant  symptoms 
in  rabbits  m  the  form  of  twitching  of  the  muscles,  convulsions  in  eight 

minutes,  and  coma  within  half  an  hour.  Chloral  hydrate  checks  the 
convulsions. 


Toxicity  and  Fatal  Dose.  It  acts  as  a  narcotic  and  convulsant  and  causes 
<  es  ructive  effects  on  the  red  cells  and  blood-forming  tissues.  The  minimal 
lethal  dose  of  benzene  per  os  in  man  is  not  known  accurately.  In  children 
It.  15  grains  has  proved  fatal  in  minutes  or  hours.  Spurr  saw  a  girl  of 
twenty  die  in  fifty  hours  after  ingestion  of  30  grammes. 

Symptoms.  "YY  hen  the  vapour  is  inhaled  there  is  a  feeling  of  dizziness 
and  confusion,  and  consciousness  is  rapidly  lost.  Cyanosis  and  dyspnoea 
are  usually  pronounced.  Exertion  increases  the  severity  of  the  poisoning, 
for  in  many  cases  the  rescuer  dies  while  the  original  victim  recovers, 
although  he  may  have  inhaled  the  vapour  for  a  much  longer  period. 
Concentrations  of  5  parts  per  1,000  will  produce  toxic  symptoms  in  a 
few  hours.1  Air  analyses  in  factories  where  cases  of  poisoning  have  occurred 
have  given  concentrations  ranging  from  1  in  5000  (0-7  mg.  per  litre)  to 
1  in  200  (17-5  mg.  per  litre).2 

Chronic  ill  health  may  result  from  regular  inhalation  of  benzene. 
The  main  effects  are  anaemia,  the  destruction  involving  both  red  and  white 
cells  so  that  the  white  count  may  fall  below  1,000,  and  damage  to  the 
liver.  There  also  appears  to  be  a  loss  of  certain  substances  necessar}’’  in 
coagulation  of  blood,  so  that  haemorrhages  are  common.  The  principal 
change  found  after  death  appears  to  be  extensive  haemorrhages  in  the 
pleura  and  lungs,  a  change  which  has  also  been  found  in  experimental 
benzene  poisoning  in  animals. 

In  one  of  the  cases  reported  by  Jaffe  a  child  of  1|  years  swallowed 
some  benzene  while  he  was  unattended.  Almost  at  once  he  was  seized 
with  cyanosis,  collapse,  and  vomiting  of  blood-stained  slime,  and  died 
within  2|  hours.  The  post-mcrtem  shows  especially  abundant  haemorrhages 
in  both  lungs,  the  haemorrhages  reaching  up  to  the  pleura.  Microscopically 
the  affected  areas  showed  great  dilatation  of  the  capillaries  and  haemor¬ 
rhage  into  the  alveoli.  Gull  obseived  a  case  of  recovery  from  this  poison. 

In  the  Lancet,  1900,  2,  p.  338,  an  inquest  is  reported  on  a  boy  who  swallowed 
some  ounces  of  benzoline.  He  speedily  became  unconscious,  and  died  within  thirty 
minutes.  The  case  occurred  at  Burnham,  Somerset. 

A  fatal  case  is  also  recorded  by  Dr.  Spurr.3 


Analysis.  The  odour,  volatility,  and  inflammability  of  the  liquid, 
as  well  as  its  insolubility  in  water,  are  sufficient  to  identify  it,  and  to 
allow  of  its  separation  from  organic  liquids.  The  boiling  point  (80  C.) 
distinguishes  it  from  its  homologue,  toluene  (11  lc  C.).  By  treatment  with 
a  mixture  in  equal  volumes  of  strong  sulphuric  and  nitric  acids  benzene 
is  converted  into  nitrobenzene  ( q.v .,  p.  622),  which  may  be  distinguishe 
by  its  odour,  resembling  that  of  bitter  almonds,  and  by  various  reactions. 


1 

2 
3 


3reenburg,  Public  Heath  Reports, Washington,  1926,  5,  4R  1357-75,  1410-31 ''  ^gj}' 
Methods  for  Detection  of  Toxic  Gases  in  Industry  No.  4.  H.M.  Stationery  Office,  1339. 

Lancet,  1899,  1,  p.  1488. 
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POISONING  BY  NAPHTHALENE 

i  ^  .w^ted  and  estimated  by  bubbling  a  measured 
Benzene  m  air  may  be of  concentrated  sulphuric 

volume  of  air^throi  ^  formaidehyde.  An  orange-brown  colour  is 

produced.  Toluene  gives  the  same  colour,  as  do  coal-tar  naphthas  Naph¬ 
thalene  vapour  produces  a  black  film  on  the  surface  of  the  reagent.* 
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(3)  Poisoning  by  Naphthalene  (Naphthalin,  C10H8) 

Source.  This  substance  is  a  solid  obtained  from  the  middle  fraction 
in  coal-tar  distillation.  It  occurs  in  shining  white  crystalline  plates 
with  a  characteristic  odour.  It  is  much  used  for  disinfecting  urinals, 
in  “  moth  balls  ”  and  in  the  dye  industry,  etc.  When  moulded  into 
blocks  it  is  sold  under  several  names — alabastrine,  camphylene,  albo- 
carbon,  etc. 


Toxicity.  Toxic  symptoms  have  been  produced  by  inhalation  of  the 
drug  from  sleeping  under  bed-clothes  heavily  dusted  with  the  powder  and 
also  from  ingestion  of  moth  balls  by  children. 

Such  symptoms  include  nausea,  vomiting,  headache,  profuse  per¬ 
spiration,  jaundice  and  strictures  hsematurea.  Experimental  animals 
show  inco-ordination,  atoxia  and  partial  paralysis.  Cataract  and  other 
eye  lesions  may  occur. 


Evers2  records  the  case  of  some  chronic  illness  with  loss  of  appetite,  headache 
and  eczema  over  both  legs,  which  was  proved  to  be  due  to  naphthalin  poisoning* 
In  this  case  the  drug  was  used  as  moth  powder,  and  was  sprinkled  over  some 
bedding.  The  symptoms  subsided  directly  the  patient  was  removed  from  this 
particular  room,  but  reappeared  when  the  same  apartment  was  reinhabited.  No 
other  cause  for  the  illness  could  be  discovered.  Evers  had  the  naphthalin  examined 
and  no  impurity  was  detected.  A  case  of  typhoid  is  reported  by  Gotze  in  which 
naphthalin  was  administered.3  The  patient  was  given  six  grams  during  the  first 
three  days  ;  after  this  the  dose  was  increased  to  seven  grams.  On  the  evening  of 
the  sixth  day  the  patient  began  to  be  restless,  and  on  the  following  evening  he  was 
delirious.  The  next  day  the  patient  was  drowsy.  The  respiration  was  laboured 
and  irregular.  Lips  and  face  cyanotic.  Slight  twitching  in  all  the  muscles  of  the 
body.  Pulse  regular,  ninety-two  per  minute.  The  temperature  had  fallen  to 
normal.  I  lie  urine  was  dark  brown,  and  after  standing  for  some  time  became  black 
When  naphthalin  was  discontinued  the  symptoms  vanished  in  four  da  vs.  Fmn 
muller  saw  three  cases  m  which  poisonous  symptoms  had  followed  the  application 

of  naphthahn  to  wounds.  The  symptoms  began  with  a  sudden  onset1  of  feter 
headache,  and  loss  of  appetite.  lever, 

1939  Meth°dS  f°r  Detection  of  Toxic  Gases  in  Industry,  No.  4.  H.M.  Stationery  Office  , 

2  Bert.  klin.  Woch.,  1884,  p.  593. 

3  Ibid.,  1884,  42. 

4  Memorabilien,  1883,  5,  257. 
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AbovnSedt^lv«W^h  \CaSe  °f  naphthalin  poisoning  in  his  clinic  at  Marburg, 
oy,  aged  twelve,  came  home  one  evening  with  symptoms  which  closely  resembled 

"d,unkC'’PTrn,nS,-  !'h6  fa,h6r  "a8  -Mainly  of  opinion  tha(“SZd™ 
ihe  patl®nt  was  semi-conscious,  his  gait  resembled  that  of  a  dnmken 
\  answer  questions.  The  history  of  the  case  showed  that  no 
‘  .  had  been  taken,  but  that  a  school  friend  had  given  him  two  “  bonbons  ” 

which  subsequently  proved  to  be  the  cause  of  his  illness.  An  emetic  was  given  by 
the  parents,  which  acted  promptly.  The  next  morning  the  author  was  called  to  see 
tiie  oo\  ,  who  appeared  to  be  in  a  drowsy  condition  but  was  quite  conscious  ;  there 
was  no  vomiting,  and  the  appetite  had  partly  returned.  The  pulse  was  regular  and 
tuil,  tae  reflexes  were  lively,  and  there  was  no  sign  of  paralysis  nor  incontinence  of 
a  80  no  discoloration  of  urine.  The  vomiting  had  so  successfully  cleared  the 
t  nid  s  stomach  that  it  was  thought  unnecessary  to  give  any  medicine.  The 
drowsy  condition  continued  during  the  next  four  days,  and  then  complete  recovery 
took  place.  Another  boy  had  taken  one  “  bonbon,”  and  had  suffered  from  very 
similar  symptoms,  only  in  a  less  severe  form.  The  offending  sugar -plums  were 
called  naphthalin  camphor  tablets  ”  ;  they  wrere  white  in  appearance,  resembling 
lumps  of  sugar.  They  wrere  sold  as  moth  destroyers. 


Analysis.  The  odour  is  characteristic.  Naphthalene  may  be  isolated 
by  steam  distillation  and  extraction  of  the  distillate  with  ether.  It 
crystallises  in  glistening  plates  which  melt  at  80°  C. 

Chlorinated  naphthalines  are  much  used  in  industry  as  solvents  for 
resins,  waxes,  etc.  They  produce  varying  degrees  of  acne  and  appear 
to  have  a  toxic  effect  on  the  liver,  and  cause  various  systematic  effects 
similar  to  naphthalene.  Two  fatal  cases  in  workers  have  recently  been 
described1 2  in  both  of  which  extensive  necrosis  of  the  liver  was  found. 
Naphthol  acts  as  a  kidney  irritant  and  nephritis  may  result  from  its  ab¬ 
sorption  from  the  skin.  Lesions  of  the  lens  and  retina  have  been 
described. 
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(4)  Poisoning  by  Naphthol 

Source  and  Method  of  Occurrence.  From  naphthalene,  alpha- 
naphthol  and  beta-naphtliol  are  prepared.  When  beta-naphthol  is  rubbed 
up  with  camphor  it  forms  a  viscid  liquid  known  as  naphthol  camphor, 
described  as  a  powerful  non-toxic  antiseptic  for  wounds. 

Notwithstanding  its  non-toxic  properties,  at  a  meeting  of  the  Surgical  Society, 
M.  Guinard  reported  the  circumstances  of  a  death  which  had  occurred  in  Ins 
hospital  practice  very  soon  after  an  injection  of  twenty-five  cubic  centimetres  of 
naphthol  camphor.  The  patient  was  a  man,  twenty-eight  years  of  age,  who 
suffered  from  a  chronic  abscess  in  the  right  subclavian  region.  The  puncture  and 
injection  were  made  in  the  usual  manner  and  presented  no  special  feature.  1  e 
injection  had  scarcely  been  given  when  the  patient  had  a  sudden  epileptic  a  ac  ' 
(epilepsie  generalisee).  Believing  the  symptoms  to  be  of  toxic  origin,  M.  Guinard 
immediately  made  an  incision  and  allowed  the  fluid  to  escape,  but  ie  pa  len 
nevertheless  had  two  epileptic  attacks  and  died  in  three-quarters  of  an  hour. 
In  addition  to  this  case  M.  Guinard  mentioned  five  others,  of  which  two  were 
unpublished  and  three  have  been  published  by  M.  Netter,  M.  enarc  °  ’ 

and  M.  Estor  of  Montpellier,  making  a  total  of  six  deaths  for  w  Inc  i  nap  i  1  1  h 

was  responsible.  He  also  mentioned  fourteen  cases  attended  by  symptoms  of  3^^ 
severity  that  a  fatal  issue  was  apprehended.  The  pathogenesis  o  i  quality 

was  very  obscure.  No  objection  could  be  raised  either  on  t  ie  gro 

1  Therap.  Monats.,  February,  1899.  / 

2  B.M.J.,  1  :  691  (1942)  ;  Lancet,  1  :  72  (1943). 
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of  the  liquid,  or  the  dose,  or -the agetf  the  tCmixture  of 

M  WKnd  >™  rs^d"  ethoar  ten 

“u&lTt^to'a  Sti?;  adult  or  child  might  cause  death  m  a  few  mmu  «, 

Analysis.  Beta-naphthol  is  exited 
curonic  acid  (as  also  is  camphor).  h  distillate  with  ether, 

urine  with  hydrochloric  acid  and  ^Ihe  “a te^bath  for  a  few  minutes. 
Dissolved  in  chloral,  and  warm  ,  vellow  by  HC1.  Warmed 

Sffl SE  *»*"■  “ 

green  and  finally  to  brown.  (See  also  camphoi ) . 


(5)  Poisoning  by  Iodoform  (CHI3) 

Source  and  Method  of  Occurrence.  This  substance  (in  the  form  of 
yellowish  crystals  or  powder)  which  has  been  used  as  an  antiseptic  m 
Lmen  is  without  dJubt  a  poison.  As  an  antiseptic  it  »  ‘"efficient^ 
depending  apparently,  upon  slow  decomposition  with  liberation  of  fiee 
iodTne  andTt  is  now  seldom  used.  Schede,  Kocher,  and  others  have 
published  cases  where  severe  and  even  fatal  symptoms  ha\e  followed 
its  external  application.  Boyd  has  reported  four  cases  where  toxic 
symptoms  were  developed  after  its  use  as  a  surgical  dressing, 
symptoms  were,  in  two  cases,  drowsiness  and  stupor  ;  in  one  those  ot 
meningitis  ;  and  delirium  in  a  fourth  case,  which  terminated  fatally.  - 
Arbuthnot  Lane  has  met  with  a  case  of  poisoning  by  its  local  application 

to  a  wound. 


Symptoms  and  Appearances.  The  symptoms  usually  observed  after 
poisonous  doses  are— faintness,  headache,  giddiness,  confusion  of  ideas, 
burning  pain  in  the  stomach,  delirium,  convulsions,  insensibility,  general 
paralysis,  a  small  pulse,  sometimes  quickened  and  sometimes  slowed, 
and  the  skin  cold,  livid,  and  bathed  in  perspiration. 

A  patient  swallowed  a  quantity  of  iodoform  that  had  been  ordered  for  external 
application.  Twenty -four  hours  afterwards  he  was  attacked  with  violent  headache, 
colic  and  diarrhoea  which  lasted  through  the  following  day.  On  the  third  day  the 
pains  disappeared,  though  the  irritation  remained.  The  breath,  too,  smelt  of 
iodoform  for  several  days,  and  a  disagreeable  taste  remained  in  the  mouth  for  a 
long  time.3 

Tuttle  records  the  case  of  a  woman  who,  twenty-four  hours  after  using  iodoform 
in  her  capacity  of  nurse,  developed  symptoms  of  poisoning  by  it.  At  first  a  very 
fine  eruption  of  macules,  papules  and  vesicles  came  out  on  the  face,  neck,  hands  and 
wrists  ;  then  followed  a  diffuse  redness  with  oedema  of  the  eyelids  and  backs  of  the 
hands  ;  the  conjunctive  were  intensely  congested.  The  eruption  appeared  sub¬ 
sequently  in  all  the  parts  exposed,  but  was  most  severe  on  the  hands  and  between 
the  fingers,  where  the  vesicles  became  confluent,  and,  the  epithelium  having 
separated,  a  red  oozing  surface  was  left.  On  the  fifth  day  there  was  some  headache, 
itching  was  a  prominent  symptom,  and  desquamation  took  place  on  the  backs  of 
the  hands. 


Failure  of  vision  (Brailey)  is  a  common  symptom  of  chronic  iodoform 
poisoning. 


Analysis.  Iodoform  may  be  separated  from  the  material  under 
examination  by  making  alkaline  with  caustic  soda,  distilling  in  a  current 

1  Lancet,  1904,  1,  1617. 
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Tin  ^  tJB  making  the  distillate  alkaline,  and  extracting  it  with  ether 
temperature  “  aU<>Wed  to  «v.po«»te  spontaneously  at  a  low 


smeTl  *  m„lt  Vernon-coloured  hexagonal  crystals,  with  characteristic 
f  *S  i*11,.1 19  .  (2)  Heated  with  a  drop  of  aniline  and  a  few 

c  c  of  an  alcoholic  solution  of  KOH,  it  gives  phenylisonitrile,  recognised 
b\  ds  characteristic  offensive  smell.  (3)  An  alcoholic  solution,  warmed 
vit h  an  aqueous  solution  of  sodium  phenate  (phenol  and  sodium 
Hydroxide)  gives  a  red  precipitate  which  dissolves  in  alcohol,  giving  a 
red  solution  decolorised  by  acid.  This  test  and  the  preceding  one  Ire 
also  given  by  chloroform.  (4)  Iodine  can  be  liberated  from  iodoform 
}  nitnc  acid  or  by  fusion  with  NaOH,  and  extracted  by  carbon  disul¬ 
phide,  which  acquires  a  rose  or  violet-red  colour. 


Case;  A  ™an’  aged  thirty-five  years,  was  admitted  to  the  Swansea  General 
Hospital,  on  March  5th,  1903,  with  a  large  non -tuberculous  abscess  on  the  calf  and 
the  thigh  of  the  left  leg.  The  temperature  was  102°  F.,  the  pulse  was  100,  and  the 
general  condition  was  fair.  On  the  6th  the  temperature  ranged  from  98°  to  99°. 
On  the  morning  of  the  7th  the  abscess  was  opened,  the  cavity  irrigated,  and  a 
drainage-tube  inserted.  Whilst  an  assistant  was  putting  in  iodoform,  quite  half  an 
ounce  or  more  dropped  accidentally  into  the  large  cavity.  For  twenty -four  hours 
the  temperature  remained  normal.  At  8  p.m.  on  the  8th  the  patient  had  a  rigor, 
when  the  temperature  rose  to  102°,  and  two  hours  afterwards  it  was  104°,  the  pulse 
being  140  and  weak  and  thready  and  the  respirations  being  24  and  normal  in  char¬ 
acter.  The  patient,  who  now  became  restless  and  delirious  but  remained  conscious, 
vomited  three  or  four  times.  Nothing  noteworthy  regarding  the  pupils,  the  urine, 
etc.,  was  observed.  Quinine  and  brandy  were  now  administered,  and  at  12  mid¬ 
night,  when  the  temperature  was  103°,  the  cavity  was  washed  and  swabbed  out,  the 
iodoform  forming  quite  a  coat.  In  twelve  hours  the  temperature,  which  had  come 
down  gradually,  was  normal,  the  pulse  was  120  and  fair,  and  the  patient  was  quiet 
and  sensible.  This  condition  was  maintained,  the  temperature  remaining  normal, 
the  pulse  being  80  and  good,  and  the  respirations  being  24. 1 
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(6)  Poisoning  by  Resorcin  (Resorcinol) 

Source  and  Method  of  Occurrence.  Resorcin,  or  meta-dihydroxy- 
benzene,  is  closely  related  to  carbolic  acid.  It  crystallises  in  colourless 
crystals,  which  are  readily  soluble  in  water,  ether,  or  alcohol.  Applied 
in"  the  form  of  crystals,  it  acts  as  a  powerful  caustic  to  the  skin.  The 
commercial  resorcin,  which  is  obtained  as  a  by-product  in  the  manufacture 
of  a  pigment  known  as  eosin,  has  a  red  colour,  and  a  powerful  odour 
resembling  that  of  carbolic  acid.  It  has  occasionally  been  used  internally 
as  a  medicine,  but  is  more  frequently  employed  as  an  application  for  the 
sake  of  its  antiseptic  qualities. 

Of  its  toxicity  and  fatal  dose  but  little  is  known  from  a  medico-legal 
point  of  view.  Resorcinol  acts  in  much  the  same  way  as  phenol,  but 
appears  tohaveamore  convulsive  action.  It  acts  as  a  protein  precipitant  as 
does  phenol,  and  has  a  similar  caustic  action  on  the  skin.  On  one  occasion 

i  Lancet,  1903,  1,  960. 
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in  which  an  overdose  of  two  drachms  was  given  to  »  >ou mg 
produced  insensibility,  profuse  perspiration,  blanched  Ip  ,  1 

pupils,  lowness  of  body  temperature,  imperceptible  pulse  and  aim 
imperceptible  breathing.  The  urine  was  olive-green  in  colour. 

patient  recovered.1  A. 

Analysis.  Ferric  chloride  produces  a  violet  colour;  sulphov anaclic 
acid,  blue  and  then  violet.  If  a  crystal  of  sodium  nitrite  is  mixed  with 
a  drop  or  two  of  concentrated  sulphuric  acid  and  a  little  resorcin  is  added, 
a  violet  colour,  which  changes  to  blue  and  then  brown  is  produced 
If  a  fragment  of  resorcin  is  fused  with  phthahc  anhydride  a 
dissolved  in  dilute  caustic  soda  a  yellowish  green  fluorescent  odour  is 

produced.  x  .  .  ,, 

Case.  Schwabe  reports  a  case  of  poisoning  by  resorcin.  A  girl,  aged  m  e 
years,  was  ordered  an  intestinal  irrigation  of  100  grams  of  a  4  per  cent,  solution  of 
resorcin  for  gastro-enteritis.  By  mistake  200  grams  were  used  one  gramme  ot 
resorcin).  A  few  minutes  afterwards  the  child  became  pale,  with  clammy  perspira¬ 
tion,  retraction  of  the  head,  and  muscular  stiffness.  She  soon  became  unconscious 
and  pulseless  in  fifteen  minutes.  Medioal  aid  was  at  once  obtained,  and  ether 
administered  subcutaneously  ;  the  colon  was  washed  out  with  sulphate  of  soda 
solution.  After  ten  minutes  consciousness  was  regained,  and  the  pulse  returned. 
Stimulant  treatment  was  continued,  and  the  child  gradually  recovered,  but  was  very 
weak.  The  urine  was  dark  green  and  albuminous.  The  child  recovered  within  a  week. 
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(7)  Poisoning  by  Formaldehyde 

Source  and  Method  of  Occurrence.  Formaldehyde  itself  is  a  colourless 
gas,  with  a  powerful  irritating  odour.  It  is  generally  used  as  a  40  per 
cent,  solution  in  water  ;  it  is  then  termed  formalin,  and  is  used  extensively 
as  a  preservative  in  pathological  museums.  It  is  largely  used  in  industry 
in  the  manufacture  of  “  bakelite  ”  and  other  plastics,  artificial  horn, 
etc.,  in  the  hardening  of  celluloid,  and  as  a  reducing  agent.  Formalin 
at  ordinary  temperatures  gives  off  a  vapour  of  the  aldehyde,  which  is 
most  irritating  to  the  eyes,  mouth,  and  bronchial  tubes,  and  may  cause 
bronchitis  and  pneumonia.  It  causes  most  unpleasant  effects  upon  the 
hands  when  these  come  in  contact  with  the  material. 

If  it  is  swallowed  it  causes  acute  gastric  irritation  with  severe  immedi¬ 
ate  abdominal  pain,  prostration,  loss  of  consciousness  and  death  within 
24  to  48  hours. 

In  most  fatal  cases  the  kidneys  are  damaged,  and  after  a  period  of 
anuria  there  may  be  blood  and  casts  in  the  urine.  Diarrhoea  may  occur. 

Treatment.  Gastric  lavage  with  administration  of  sodium  bicarbonate 
or  sodium  phosphate. 


Case.  Not  many  cases  have  been  recorded  of  fatal  poisoning  by  it, 
but  the  following  is  taken  from  the  Pharm.  Journ.,  September  3rd,  1899  : 

A  young  man  drank  about  two  ounces  of  a  4  per  cent,  formaldehyde  solution 
which  was  used  for  treating  seed  potatoes.  The  immediate  effect  was  to  cause 
"  na;t6r  C°+u  f  tr*?es  of  blood,  and  death  occurred  about  twenty -nine 

that  flip  *'vaic  as  ie  result  of  heart  failure.  A  post-mortem  examination  showed 
the  stomach^  ia8l'S  8  lgllt  y  mflammed,  and  escharotic  changes  tvere  visible  in 


2  TYmes  and  Gaz->  1881>  2,  p.  487. 

Vide  also  B.M.J.,  Epit.,  1901,  1,  p.  72. 
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*n  ^.he  BMJ\  Epit.,  1901,  1,  Nos.  42  and  300,  will  be  found  other 
cases  of  poisoning  by  this  substance. 

Analysis.  Apart  from  the  characteristic  odour,  formaldehyde  may 
be  detected  in  very  dilute  aqueous  solution  by  the  usual  aldehyde  tests 
it  reduces  ammoniacal  silver  nitrate.  It  restores  the  colour  of  Schiff’s 
reagent.  With  alcohol  and  a  few  drops  of  diphenylene  dihydrazine 
it  gi\es,  on  warming,  a  yellow  solution  which  deposits  a  yellow  crystalline 
precipitate  after  standing  for  some  time.  (See  also  ' methyl  alcohol  ) 
Uwmg  to  its  volatility  an  aqueous  distillate  suitable  for  the  application 
o  t  le  tests  is  readily  obtained  from  neutral  or  slightly  acid  organic 
fluids.  The  urine  may  contain  formic  acid. 
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Sub-Group  5.— (1)  Poisoning  by  Aniline  (C6H5NH2) 

Source  and  Method  of  Occurrence.  Aniline  (phenylamine),  or  aniline 
oil  is  a  derivative  of  coal  tar.  It  is  an  almost  colourless  liquid,  mobile 
and  oily,  with  a  faint  vinous  odour  and  aromatic  burning  taste.  It  is 
prepared  in  enormous  quantities  for  use  in  industry.  Commercial 
“  aniline  oil  ”  usually  contains  a  number  of  impurities  in  small  amount — 
e.g.,  toluidine,  nitrobenzene,  etc. 

It  is  occasionally  used  for  suicidal  purposes,  accidents  frequently 
occur  among  those  working  with  it,  but  it  is  rarely  if  ever  used  for 
homicidal  purposes. 

Cases  of  poisoning  from  the  cutaneous  absorption  of  aniline  are  the 
most  common. 

Muehlberger  1 2  has  described  several  cases  of  poisoning  from  shoe  dyes 
in  which  the  solvent  used  was  aniline.  The  shoes  were  worn  before  the 
dye  was  quite  dry,  but  no  staining  of  the  feet  took  place.  Intense 
cyanosis,  headache,  vertigo,  and  weakness  were  the  main  symptoms 
observed  in  printers  and  rubber  workers. 

Cases  have  arisen  in  painters  using  aniline-containing  paint ;  from 
the  use  of  hair  dyes  ;  from  the  absorption  of  marking  ink,  etc. 


Toxicity  and  Fatal  Dose.  Death  has  followed  the  ingestion  of  25  c.c. 
of  aniline  ;  on  the  other  hand,  a  dose  of  75  c.c.  has  been  survived. 

Turnbull  gave  half  a  drachm  of  the  sulphate  to  a  dog.  In  two  hours  and  a  half 
the  animal  vomited,  and  an  hour  later  it  was  purged.  It  became  dull,  weak,  and 
tremulous  ;  the  pulse  was  rapid,  and  the  breathing  laboured.  The  feet  were  cold, 
the  hind  legs  paralysed,  and  the  tongue  was  of  a  blue  colour.  ^  In  five  hours  the 
symptoms  abated,  and  the  next  day  the  animal  had  recovered. - 

Letheby  found  that  aniline  given  to  dogs  and  cats,  in  doses  of  from  twenty  to 
sixty  drops,  caused  a  rapid  loss  of  voluntary  power.  The  animal  staggered  and  fell 
upon  its  side  powerless,  the  head  was  drawn  back,  the  pupils  were  dilate  ,  t  e 
breathing  was  difficult,  and  the  action  of  the  heart  tumultuous  ;  there  were  slight 
twitchings  or  spasms  of  the  muscles,  and  the  animal  quickly  passed  into  a  s  a  e 
of  coma,  from  which  it  did  not  recover,  death  taking  place  in  from  half  an  hour 
to  thirty-two  hours.  On  inspection,  the  brain  and  its  membranes  were  congested, 
the  cavities  of  the  heart  were  nearly  full  of  blood,  and  the  lungs  bu  s  'g  1  - 
congested.  The  blood  all  over  the  body  was  black  and  coagulated. 


1  Jour.  Amer.  Med.  Assoc.,  June  27th,  1925. 

2  Lancet,  1861,  2,  p.  469. 
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Duration.  Recorded  cases  seem  to  show  that  there  is  usually  some 
delay  in  the  onset  of  symptoms. 

c  ntnn15  These  are  commonly  of  a  narcotising  type,  like  those 

and  respiration  ra  ,.  future  is  the  cyanosis  which  is  caused 

bv  theabsorotion int/the  blood  of  aniline  ;  tin's  is  most  marked  about 
Die  1  ps  and  finger  nails,  and  in  fatal  cases  can  be  recognised  in  the  blood 
as  a  bluish  discoloration.  The  colour  of  the  skin  and  blood  which  is 
such  a  prominent  sign  of  aniline  poisoning,  is  often  stated  to  be  due  to 
met  hemoglobin  produced  by  the  destructive  action  of  the  drug  on  the 
red  cells.  This  is  denied  by  many  investigators  ;  others,  however,  clam 
to  have  detected  the  methaemoglobin  spectroscopically,  and  in  one 
case  its  gradual  disappearance  with  repeated  blood  transfusion  is 
described  It  is  quite  possible  that  the  pigmentation  may  be  partly 
due  to  oxidation  products  of  aniline.  Jaundice  has  also  been  described 
in  more  prolonged  cases.  In  treatment,  oxygen  inhalations  appear  to 
be  of  little  use,  and  as  a  rule  a  long  period  elapses  before  the  normal 
colour  returns.  The  colour  is  lilac  or  bluish  in  light  poisoning,  but  in 
severe  cases  it  changes  to  a  deep  blue  or  sometimes  a  slaty  grey. 

Rehn  has  drawn  attention  to  the  occurrence  of  tumours  of  the  bladder 
in  aniline  workers,  and  Bachfeld  saw  sixteen  bladdei  affections  among 
sixty-three  cases  of  aniline  poisoning.  Observations  in  eighteen  aniline 
factories  showed  thirty-eight  cases  of  tumours  of  the  bladder,  of  which 
eighteen  terminated' fatally.  Curschmann,  in  1920,  gave  a  list  of  177 
cases.1 


Kreuser  has  noticed  among  the  workers  in  aniline  that  they  have 
suffered  from  intense  bronchitis,  with  a  violent  dry  spasmodic  cough, 
accompanied  by  ulcerations  on  the  scrotum  and  extremities.  Anaemia, 
various  nervous  symptoms  and  skin  eruptions,  have  also  been  described. 

A  workman  accidentally  broke  a  carboy  containing  a  large  quantity  of  this 
liquid  ;  the  aniline  fell  over  him,  but  none  entered  his  mouth.  In  his  anxiety  to 
wipe  up  the  aniline,  he  respired  the  vapour  for  some  time,  felt  giddy,  and  complained 
of  his  head  and  chest.  When  seen  some  hours  after  the  accident,  his  face  and  body 
were  of  a  livid  leaden  hue,  the  lips,  gums,  tongue  and  eyes  of  a  corpse-like  bluish 
pallor  ;  his  breathing  was  gasping,  and  he  appeared  at  the  point  of  death.  There 
was  no  convulsion  ;  he  was  sensible  and  able  to  give  an  account  of  his  feelings. 
His  pulse  was  small  and  irregular.  Under  active  treatment  he  recovered.2 


A  boy,  cet.  16,  was  brought  into  the  London  Hospital  in  a  semi-comatose  con¬ 
dition.  In  scrubbing  out  an  aniline  vat  he  had  breathed  the  vapour  ;  and  although 
he  did  not  suffer  pain  or  discomfort  at  the  time,  he  was  suddenly  seized  with 
giddiness  and  insensibility.  When  brought  to  the  hospital  he  looked  like  a  person 
in  the  last  stage  of  intoxication  ;  the  face  and  surface  of  the  body  were  cold  and  the 
pulse  was  slow  and  almost  imperceptible,  the  action  of  the  heart  was  feeble,'  and  the 
breathing  heavy  and  laborious.  After  rallying  a  little,  he  complained  of  pain  in 
his  head  and  giddiness.  His  face  had  a  purple  hue,  and  his  lips,  the  lining  mem¬ 
brane  of  his  mouth,  as  well  as  his  nails,  had  a  similar  purple  tint.  On  the  next 
day  the  narcotic  symptoms  had  passed  away,  but  he  was  remarkably  blue,  and  looked 
like  a  patient  in  the  last  stage  of  Asiatic  cholera.3 


1  Z.  Gewebehyg.,  1920,  8,  145,  169. 

"i  Phalm-Jour-’  July  1 862,  p.  42  ;  Med.  Times  and  Gaz.i  1862  1  p  583 
3  Med.  Times  and  Gaz.,  1862,  1,  p.  239. 
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These  cases  appear  to  show  that  aniline  vanm.r  1 

**  *• 

irrita^on^and^n^^m^^i^eczem^b^contact^itlfthe 

Treatment.  Empty  the  stomach  as  quickly  as  possible  with  a  solution 

tried'TuTXv81'  P'Tte  ;  giV®  stimuljmts  J  o^gen  inhalations  may  be 
tried,  but  they  larely  prove  serviceable.  Artificial  respiration  mav  be 

immediately  ®  *  '**"  SpUt  °n  the  skin>  H  be  washed  off 

Post-mortem  Appearances.  The  peculiar  colour  of  the  blood  is 
\  ery  characteristic  ;  beyond  this  there  is  nothing  to  see. 

Analysis.  Commercial  aniline  is  an  oily  liquid  of  a  reddish-brown 
colour,  with  a  peculiar  tarry  odour.  It  produces  a  volatile  greasy  stain 
on  paper.  It  is  volatile  and  combustible,  burning  with  a  thick,  "smoky 
liame.  It  falls  to  the  bottom  of  water  and  does  not  readily  dissolve  in 
it.  It  is  soluble  in  alcohol  and  ether,  but  only  sparingly  in  chloroform  : 
in  the  latter  property  it  differs  from  nitrobenzene.'  Sulphuric  acid 
combines  with  it  to  produce  a  white  sulphate,  soluble  in  water.  A  solution 
of  chlorinated  lime  added  to  the  acid  watery  liquid  produces  a  blue  colour 
passing  into  various  shades  of  purple  and  brown.  If  a  few  drops  onlv 
of  a  ^  ery  dilute  solution  of  aniline  or  its  salts  be  warmed  in  a  test-tube 
with  alcohol,  caustic  potash  and  a  drop  or  two  of  chloroform,  the  un¬ 
pleasant  odour  of  phenyl  isonitrile  is  evolved.  A  trace  of  aniline, 
dissolved  in  concentrated  sulphuric  acid  and  treated  with  a  little 
potassium  bichromatic  solution,  gives  a  blue  colour  which  develops 
slowly,  persists  for  some  time  and  then  fades  without  changing  to  purple 
and  red  (c/.  strychnine).  If  more  water  is  present,  the  colour  may  be 
green. 

The  solution  of  sulphate  of  aniline  is  not  precipitated  either  by  tannic 
acid  or  by  chlor-iodide  of  mercury  and  potassium  ;  but  aniline  itself,  in 
the  small  quantity  in  which  it  is  dissolved  by  water,  yields,  like  the 
alkalies,  a  yellow  precipitate  with  arsenio -nitrate  of  silver.  It  also 
reduces  completely  a  solution  of  auric  chloride — precipitating  metallic 
gold.  When  pure  aniline  is  heated  with  powdered  corrosive  sublimate, 
it  produces  a  rich  crimson  dye.  When  present Jn  organic  liquids,  aniline 
may  be  separated  by  distillation  from  an  alkaline  medium  in  a  current 
of  steam . 

Dr.  St.  Clair  Thomson1  read  a  paper  before  the  Clinical  Society  on  a  case  of 
"  Poisoning  from  the  External  Use  of  Aniline  Oil.”  Equal  parts  of  aniline  oil  and 
rectified  spirits  having  been  recommended  as  a  vehicle  for  cocaine  in  order  to  produce 
local  anaesthesia  in  the  ear,  Dr.  Thomson  prescribed  a  10  per  cent,  solution  of 
cocaine  in  this  menstruum  for  a  colleague  suffering  from  furunculosis.  A  small 
pledget  of  cotton-wool  moistened  with  this  solution  was  used  at  bedtime,  and  the 
patient  slept  well.  Next  morning,  as  the  pain  threatened  to  return,  he  again 
made  use  of  the  drops  about  5  a.m.  At  7.30  a.m.,  while  still  in  bed,  he  quite  acci¬ 
dentally  noticed  a  peculiar  blueness  of  his  finger  nails,  and  his  wife  remarked  that 
his  face  was  also  blue.  The  face  and  hands  were  foimd  to  be  of  a  decided  dark  blue 
colour,  and  this  was  noticeable  in  the  skin  under  the  finger  nails  and  on  the  lips 
and  tongue.  There  was  no  fever  nor  mental  disturbance.  The  pupils  were  normal. 
The  respiration  was  quiet  and  easy.  The  pulse  was  small  and  somewhat  -ncreased 
in  frequency.  Recovery  soon  followed  on  discontinuing  the  remedy. 

Lancet,  1  :  1143  (1901). 
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Reference  was  made  to  » 

in  July  last  by  M.  Landouzy  an  •  u  ,,  Ki  blueness  soon  after  wearing 
children  who  were  seized  w,th  prostration s  pat 'o^.^^^ound  to  contain 

yellow  shoes  which  had  ^g^bstance  was  applied  to  the  shaven  surface  of 

90  per  cent,  ofamhne.  ^henth  ^  b  ^  asph^iated  in  from  twenty-four  to 

the  skin  of  guinea-i  8  ,  ^Dr.  Kelynack  described  similar  symptoms 

P^XtSlatSand  an^ia  in  chronic  cases,  among  those 

employed  in  aniline  works. 

Dr.  John  Inkster  has  recorded  the  following  non-fatal  case  : 

4  lesson  in  distillation  was  being  given  to  a  chemistry  class,  aniline  being  the 
substance  used  to  demonstrate  this  process.  As  the  aniline  was  to  be  returned  o 
stock  after  distillation,  the  master  told  the  boys  to  be  careful  that  no  water  \\as 
mixed  with  it.  One  boy  «*.  12)  distilled  his  portion  into  a  wet  flask  and  when 
he  handed  it  to  the  master,  the  latter  said,  in  a  jocular  manner,  I  his  is  a  nice  mess. 
It  is  not  fit  to  be  returned  to  the  bottle.  You  might  as  well  drink  it.  ihis  the 
bov  proceeded  to  do.  The  master  immediately  dashed  the  fla.sk  from  the  bov  s 
hand  and  made  him  wash  out  his  mouth.  The  flask  contained  less  than  2  c.cm. 
of  a  mixture  of  aniline  and  water,  and  the  master  was  under  the  impression  that  the 
bov  had  not  swallowed  any  of  it. 

The  boy  carried  on  at  school  from  9.45  a.m.,  the  time  of  the  incident,  and  made 
no  complaint  nor  did  anyone  notice  anything  amiss.  At  12.20  he  took  train  to  his 
home  and  arrived  at  his  station  without  mishap  but  collapsed  outside  at  about 
12.45,  and  was  carried  home.  He  was  then  unconscious,  the  finger-tips  were  blue 
and  the  lips  almost  black.  Oxygen  was  administered  continuously  through  a 
funnel  from  about  1  o’clock  and  coffee  and  whisky  given  frequently  from  then 
until  4  o’clock.  He  vomited  repeatedly  from  2.30  onwards  and  at  3  o’clock  was 
roused  enough  to  say  that  he  had  taken  aniline  but  immediately  relapsed  into 
unconsc  iousness . 

Seen  at  10  p.m.  he  was  lying  peacefully  in  bed  with  his  eyes  shut.  He  was  very 
drowsy  but  could  be  roused  with  difficulty  when  he  would  open  his  eyes,  but  would 
not  answer  questions.  The  skin  was  a  pale  lilac  colour  all  over  except  that  the  lips, 
ears,  tongue,  and  the  nails  of  the  fingers  and  toes  were  of  a  deep  leaden  blue.  The 
respirations  were  slow  and  very  shallow.  There  was  no  apparent  respiratory  dis¬ 
tress.  The  pulse-rate  was  120  and  the  pulse  regular  and  small.  There  was  no 
dilatation  of  the  heart  and  no  abnormal  signs  were  detected  in  the  lungs.  The  pupils 
were  widely  dilated  and  reacted  very  sluggishly  to  light.  There  was  no  injection  of  the 
conjunctive.  There  was  no  paralysis.  The  tendon  reflexes  were  somewhat  diminished. 

As  it  was  so  long  since  the  ingestion  of  the  poison  and  he  had  vomited  repeatedly, 
there  seemed  to  be  no  point  in  washing  out  the  stomach.  Oxygen  was  given  through 
a  nitrous  oxide  bag  for  five  minutes  at  a  time  with  intervals  of  15  minutes  instead 
of  constantly  through  a  funnel.  Very  soon  there  was  improvement.  The  patient 
became  less  drowsy  and  began  to  resist  the  application  of  the  face-piece  of  the  gas¬ 
bag  until  consciousness  was  restored  sufficiently  for  him  to  be  reasoned  with,  after 
which  he  took  the  oxygen  well.  After  about  three-quarters  of  an  hour  he  had 
recovered  sufficiently  to  sit  up  and  take  some  tea,  the  dilatation  of  the  pupils  had 
become^  much  less  and  the  colour  had  improved  greatly.  He  was  then  given  mag. 
sulph.  /)ii  with  tr.  belladonna;  mv  and  water  to  (^ii.  Oxygen  inhalations  were  con¬ 
tinued  until  noon  the  following  day  when  they  were  no  longer  necessary.  The  mag. 
sulph.  mixture  was  repeated  twice  on  successive  days. 

Progress  was  uneventful.  He  felt  no  ill-effects  except  headache,  which  persisted 
for  three  days.  The  blueness  gradually  cleared  off,  and  was  completely  gone  after 
X  Iir00  (la\  s« 

Three  weeks  later  he  felt  quite  well  and  showed  no  sign  of  any  ill  effects.  He 
stated  that  he  had  less  than  a  teaspoonful  of  the  mixture  of  aniline  and  water  in  his 
mouth,  and  thought  that  he  swallowed  some  of  it  but  was  not  sure  how  much.  After 
taung  it  he  noticed  a  burning  sensation  in  his  mouth  and  immediately  began  to 

S  1  ?iZZrSS  mcrrased  bu*  he  was  able  to  go  on  with  his  work  Just 

before  he  got  on  the  train  on  his  way  home,  two  and  a  half  hours  after  taking  the 

mucWors£°tlCed  ^  ^  ^  W6re  becoming  weak  and  that  the  dizziness”  was 


1  Lancet,  October  9th,  1926. 
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(2)  Poisoning  by  Nitrobenzene,  or  Nitrobenzol,  Oil  of  Mirbane 

(CgHgNC^) 

f°Uff  an<!  Method  of  Occurrence.  This  liquid  has  a  smell  resembling 
that  of  benzaldehyde  (or  oil  of  bitter  almonds  sine  acido-hydrocyanicof 
but  the  two  are  very  different  in  other  respects,  and  must  not  be  com 
founded  with  one  another,  though  nitrobenzol  is  used  as  a  substitute 
j  1  henzaldehyde  in  cheap  perfumery  and  soaps.  It  is  also  used  very 
largely  in  the  production  of  the  aniline  colours,  as  it  is  converted  into 
an, hne  by  reduction— e.g.,  with  hydrochloric  acid  and  iron  filings 
Grandhomme,  who  studied  the  health  of  the  workers  at  the  great  factory 
at  Hochst,  could  find  no  case  of  poisoning  among  twenty-one  men 
employed  in  making  nitrobenzene,  although  some  had  been  working 
from  ten  to  twenty  years.  Acute  and  chronic  poisoning,  however,  may 
occur  from  accident  or  carelessness. 


A  good  many  cases  of  poisoning  have  occurred  from  the  use  of  shoe 
dyes  in  which  nitrobenzol  or  aniline  were  used  as  dye  solvents.  Muehlberger 
has  listed  forty-se\  en  such  cases  1,  and  Stipel  has  described  seventeen 
cases  which  occurred  in  soldiers  who  had  their  shoes  dyed  to  match  their 
puttees.2 

It  does  not  appear  to  have  been  used  homicidally,  possibly  on  account 
of  its  nauseous  taste  and  extremely  persistent  smell,  but  accident  and 
suicide  account  for  a  number  of  cases  ;  five  cases  published  by  Von 
Buschow  w'ere  due  to  drinking  brandy  with  an  uncertain  admixture  of 
it,3  two  fatal  and  three  ending  in  recovery.  In  the  Franco -Prussian 
War  (1870-71)  Helbig  observed  an  epidemic  of  eighteen  cases  with  three 
deaths  in  soldiers  from  drinking  nitrobenzol  under  the  impression  it  was 
a  liqueur. 


Toxicity  and  Fatal  Dose.  The  liquid  is  very  poisonous  ;  twenty 
drops  have  been  known  to  cause  death,  but  recovery  has  taken  place 
after  much  larger  doses. 

It  is  absorbed  through  the  skin  with  great  ease  and  rapidity,  and 
gives  rise  to  severe  intoxication. 

In  performing  some  experiments  on  animals,  Letheby  found  that  the  local 
action  on  the  stomach  was  slight  ;  there  was  rarely  any  vomiting,  and  there  was 
either  rapid  coma,  or  a  slow  setting-in  of  paralysis  and  coma,  after  a  long  period  of 
inaction.  There  was  a  complete  loss  of  voluntary  power,  a  spasmodic  fixing  of 
the  muscles  of  the  back,  with  violent  struggles,  a  look  of  distress,  and  occasionally 
a  kind  of  epileptic  fit.  The  pupils  were  widely  dilated,  the  action  of  the  heart  was 
irregular,  and  the  breathing  difficult. 

Duration.  When  the  poison  is  taken  by  the  mouth,  the  onset  of 
symptoms  is  often  delayed  for  an  hour  or  more,  and  death  rarely  takes 
place  for  several  hours.  Tn  these  respects  it  strongly  contrasts  with 
hydrocyanic  acid,  which  its  smell  suggests.  Recovery  is  very  slow  ( vide 
infra).  The  time  of  death  in  animal  experiments  varied  from  twenty-five 
minutes  to  twelve  hours  after  the  administration  of  the  poison.  In 
other  experiments,  in  which  smaller  doses  were  given,  the  time  that 
elapsed  between  the  administration  of  the  poison  and  the  onset  of 
symptoms  (an  epileptic  fit)  varied  from  nineteen  to  seventy-two  hours  ; 

1  Jour.  Amer.  Mecl.  Ass.,  84  :  1987  (1925). 

2  J.A.M.A.,  72  :  395  (1919). 

3  Berl.  klin.  Woch.,  March  4th,  1895. 
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in  most  cases  it  was  about  two  toys, 

to  nine  days.  In  man  death  has  occurred  as  late^as  i  ^  gymptoms 

appe^much6 ^oT ra^idty Tn/de^h  may  take  place  within  an  hour. 

^  .  fllv  succeeded  o"r  precede(  i  by  faintness  and  unconsciousness  ; 
vomiting,  rapidly  succeeded  or  p  unsteady  ^ait  are  sometimes 

«•  -MS? 

msjz 1  "sSt isss  -S  :  stu-A. 

but  there  is  considerable  doubt  whether  this  is  the  main  pigment  produced 
According  to  Young  and  others/  the  brownish  drscoloratuon  of  h 
blood  and  urine  is  due  to  the  presence  of  p-aminophenol.  The  red  ce 
undergo  rapid  destruction  and  the  urine  contains  various  hsemoglo  i 
derivatives,  albumen  and  casts.  The  motory  cells  of  the  cutex  are 
probably  directly  affected  and  convulsions  followed  by  coma  and  dea 
within  a  few  hours  may  occur.  The  following  cases  illustrate  the  above 
statements  ;  they  tend  to  show  that  the  vapour  is  much  more  potent 
than  the  liquid. 


Nicholson,2  in  referring  to  a  fatal  case  of  poisoning  by  the  liquid  states  that 
he  has  known  several  instances  in  which  the  vapour,  as  it  is  evolved  from  almond 
glvcerine  soap,  has  seriously  affected  persons.  A  friend  of  his  who  used  a  cake 
of  the  soap  in  taking  a  warm  bath  fainted  from  the  effects  of  the  vapour  of  nitro¬ 
benzene  set  free,  and  was  ill  for  some  time  afterwards.  In  1863,  a  case  of  poisoning 
bv  this  compound  occurred,  in  which  the  symptoms  so  closely  resembled  those 
of  essential  oil  of  bitter  almonds  that  it  was  at  first  supposed  this  oil  had  been 
taken.  A  woman,  cet.  30,  tasted  a  liquid  which  had  been  used  for  flavouring  pastry, 
and  perceiving  that  it  was  very  acrid  on  her  tongue  and  lips,  spat  it  out  immediately 
and  washed  her  mouth  with  water.  She  thought  she  could  not  have  swallowed 
more  than  a  drop,  but  in  replacing  the  bottle  she  spilled  about  a  tablespoonful  on 
the  table  and  did  not  immediately  wipe  it  up.  The  vapour  strongly  impregnated 
the  small  room  in  which  she  was,  and  produced  a  feeling  of  sickness  in  another 
servant.  The  burning  taste  in  the  mouth  was  immediately  followed  by  a  sensation 
of  numbness  and  tingling  in  the  tongue  and  lips,  and  a  strange  feeling  for  the  next 
hour.  The  woman  became  worse,  and  Fotherby  saw  her  in  an  hour  and  three- 
quarters  after  the  occurrence.  Her  aspect  wras  then  quite  like  that  of  prussic 
acid  poisoning  :  the  eyes  were  bright  and  glassy,  the  features  pale  and  ghastly, 
the  lips  and  nails  purple,  as  if  stained  by  blackberries  ;  the  skin  was  clammy  and 
the  pulse  feeble.  Her  mind  wras  then  clear,  and  she  described  how  the  accident  had 
occurred,  and  what  her  sensations  were.  She  was  able  to  swallow  a  mustard  emetic, 
after  w'hich  she  became  rapidly  worse,  consciousness  was  lost,  the  teeth  became  set, 
the  hands  clenched  and  blue,  the  muscles  rigid  and  convulsed.  She  vomited  freely 
a  pale  fluid  matter,  which  had  the  odour  of  nitrobenzene.  The  stomach-pump  was 
used,  but  the  fluid  washed  out  of  the  organ  had  hardly  any  odour.  The  breathing 
became  much  reduced,  and  the  pulse  could  scarcely  be  felt.  In  about  eleven  hours 
there  was  reaction,  consciousness  returned,  and  she  was  able  to  swallow.  At  the 
end  of  seventeen  hours  she  was  much  better  ;  but  she  then  complained  of  distorted 
vision,  with  flashes  of  light  and  strange  colours  before  her  eyes.  For  some  weeks 
she  continued  weak.  It  was  at  first  supposed  the  woman  had  swallowed  a  larger 
quantity  of  the  liquid  than  she  had  imagined  ;  but  it  is  obvious,  from  the  entire 
absence  of  the  odour  in  the  fluid  drawn  off  by  the  stomach-pump,  within  about 
two  hours,  that  but  little  could  have  passed  into  the  stomach.  There  is  no  doubt, 
from  what  has  been  observed  in  other  cases,  that  these  severe  symptoms  were 
chiefly  due  to  the  breathing  of  the  vapour  in  a  concentrated  form.  A  fellow  servant 


*  Jour.  Pharm.  and  Exp.  Thera]).,  Baltimore,  March  27th,  1926. 
2  Lancet,  1862,  1,  p.  135. 
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W  a,*°  “  the  inhala- 

oil  of  almonds.  4  t0  be  mtrobenzene  unmixed  with  essential 

of  fhave  been  fifteen, 

Stimulants  restored  consciousness  hut  tw  '  6  anc  became  insensible, 

day.'  A  boy,  <*.  l7.^”r^off^„Zb^rbV<,;<!, heb“'e“  **?,  next 

a  portion  of  the  liquid.  There  were  nn  r  *.  ene  ‘  a  syPbon>  swallowed 

sleepy  and  when  at  dinner  ate  but  little,  and  said he  SS’  were  drunk^Thh 

stupor  JhTh  became  d^r  3  dllpe^uS  ShT^'T  H«  » 

or  convulsions,  twelve  hoirs  after tS^iltftL  pt^f'  W,th°U‘  V°mitin« 
A  case  is  reported  of  a  man  who  took  a  dose  of  furniture  cream  by  accident 
whereby  he  ingested  approximately  15  minims  of  nitrobenzene.  Beyond  slight 
vomiting  no  symptoms  occurred  for  several  hours.  He  then  became  drowsv  and 


Treatment.  Removal  of  the  source  of  the  poison  is  the  first  essential 
whether  it  is  being  absorbed  from  the  skin,  the  air,  or  from  the  alimentary 
canal.  The  stomach  must  be  emptied  by  the  stomach-tube  or  emetics 
as  rapidly  as  possible,  and  thoroughly  washed  out  with  magnesium 
sulphate.  Cold  douches  and  other  stimulants  may  be  employed  to 
rouse  the  patient  and  prevent  stupor.  Artificial  respiration  should  be 
tried.  Bleeding  and  transfusion  may  be  useful  in  bad  cases. 

Post-mortem  Appearances.  Nitrobenzol  seems  to  be  partially  con¬ 
verted  into  aniline  in  the  body,  and  this  latter  body  has  a  peculiar  power 
of  turning  the  blood  a  bluish  colour.  In  addition  there  is  usually  a 
moderate  amount  of  jaundice  and  the  destruction  of  red  blood  corpuscles 
may  be  intense.  The  discoloration  and  the  powerful  smell  are  the  most 
characteristic  features  observed  on  post-mortem  examination.  There 
may,  however,  be  degenerative  changes  in  the  heart  muscle,  the  liver  and 
kidney  and  hsemorrhages  into  the  serous  membranes.  Sometimes  the 
liver  suggests  acute  atrophy.  When  death  had  taken  place  within 
twenty -four  hours,  the  odour  of  the  nitrobenzene  was  clearly  perceptible 
in  the  stomach,  brain,  and  lungs  ;  and  aniline  (from  the  chemical  con¬ 
version  of  nitrobenzene)  was  found  in  the  organs.  In  the  slower  fatal 
cases  the  odour  had  often  entirely  disappeared  ;  but  traces  of  aniline 
could  be  detected  in  the  brain  and  urine,  and  sometimes  in  the  stomach 
and  liver.  Occasionally  no  trace  of  the  substance  was  found,  although 
death  had  taken  place  from  the  poison.  Para-aminophenol  may  be 
found  in  the  urine  (for  test,  vide  p.  585),  and  methsemoglobin  may  be 
detected  spectroscopically  in  the  blood. 

Analysis.  Nitrobenzene,  or  “  essence  of  mirbane,”  is  a  pale  lemon- 
coloured  liquid,  with  a  strong  odour  resembling  that  of  bitter  almonds. 
It  has  a  pungent,  hot,  disagreeable  taste.  It  gives  to  confectionery  the 
smell,  but  not  the  pleasant  taste,  of  oil  of  bitter  almonds.  It  gives  a 
greasy  stain  to  paper,  leaving  a  yellow  mark  when  the  stain  disappears. 
It  sinks  in  water,  and  is  slightly  dissolved,  giving  a  yellowish  solution. 
It  is  soluble  in  alcohol,  ether,  and  chloroform  ;  but  when  these  are 
agitated  with  water,  it  is  in  great  part  separated  from  its  ethereal  and 

1  Phnrm.  Jour.,  December,  1862,  p.  283. 

2  Med.  Times  and  Gaz.,  1862,  1,  p.  239. 

3  B.M.J. .  1  :  557  11945). 
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chloroform  solutions.  It  has  no  basic  mercury  and 

,  ysrs  -ijctSTS&rs  wistk 

'  .  i  „  drL  of  sulphuric  acid,  it  yields  a  violet  coloration.  In  order  to 

separate  it  from  organic  liquids  they  may  be  acidl£^ '  "A*1,  0f™ 

and  submitted  to  distillation  m  a  current  of  steam.  It  any  ot  it 
exists  in  a  free  state  its  odour  will  be  sufficient  for  detecting  its  presence 
It  is  converted  into  aniline  by  acting  upon  it  with  hydrochloric  acid 
and  zinc  dust.  After  the  liquid  has  been  made  alkaline  with  sodium 
hydroxide  the  aniline  may  be  subsequently  distilled  over  with  steam 
or  extracted  with  ether  and  identified  in  the  aqueous  distillate  or  the 
ethereal  extract  by  the  tests  for  aniline  (q.v.,  p.  620). 


Poisoning  by  Roburite  and  Bellite 

Roburite  and  Bellite  both  contain  dinitrobenzene  and  ammonium 
nitrate.  They  are  present  in  safety  explosives,  and  have  often  caused 
poisoning.  In  the  Witten  roburite  factory  from  1 890-7  there  was  a  high 
incidence  of  illness  among  the  workers,  the  majority  of  whom  showed 
pallor,  blue  lips  and  yellowish  conjunctive.1 

Analysis.  Dinitrobenzenes  are  reduced  to  phenylenediamines  by 
reduction  (tin  or  zinc  and  hydrochloric  acid).  After  separation  from 
organic  matter  by  steam  distillation,  this  reduction  may  be  carried  out 
on  the  distillate.  The  liquid  may  then  be  made  alkaline  and  extracted 
with  ether,  which  dissolves  out  the  metaphenylene  diamine.  Tests  for 
this  substance  are  given  on  p.  628. 


Poisoning  by  Phenylenediamine 

Two  phenylenediamines  (meta  and  para)  are  important  dye  inter¬ 
mediates,  and  they  or  certain  of  their  oxidation  products  have  a  definitely 
toxic  effect  on  the  skin  causing  a  persistent  dermatitis.  After  absorption, 
these  substances  cause  tremors  and  other  nervous  disturbances,  dizziness 
and  headache.  There  may  be  marked  muscular  weakness,  and  in  severe 
cases  convulsions,  coma  and  death. 

Inhalation  of  the  drug  sometimes  causes  an  acute  attack  of  asthma 
or  bronchitis,  with  sneezing  and  great  depression. 

The  substances  are  used  not  only  in  dyeing  furs,  but  also  for  hair- 
dyes,  and  the  practitioner  should  be  on  his  guard  when  confronted  with 
cases  of  dermatitis  with  or  without  general  symptoms,  which  have  arisen 
without  apparent  cause. 


1  Schroder  und  Strassmann,  Vierteljahrsschr.  f.  ger.  Med.,  1891,  Sunni  138-  Brnt 
^ke  rned.  Woch.,  1901  No. .19/20.  Also  1895,  1.  p.  39,  a  fatalt  of  poisoning 

by  bellite  ,  and  Lancet,  1901,  2,  p.  1613,  one  by  roburite  used  as  an  insect  powder. 
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an  oxidE18,^  Wth<?n  eiKhf  °f  the  Ph«“ylenediamineS  is  treated  with 
an  oxidising  agent,  two  substances  are  formed,  one  of  which  is  soluble 

and  irritating,  the  other  insoluble  and  harmless.  The  fur  after  dveing 
must  be  thoroughly  washed  to  get  rid  of  the  former  product,  otherwise 
on  wearing  the  articles,  dermatitis  is  produced 

The  Ministry  of  Health  has  issued  a  report  on  this  matter.! 

•Jacoby2  records  the  following  case  of  fur  dermatitis 

a*°''  twenty-njne,  who  had  no  previous  skin  trouble  purchased  a 
coat  with  a  fur  collar  late  in  1923.  Almost  immediately  after  wearing  it  for  the 
f  *  tin\e  sh®  felt  an  itching  sensation,  and  an  intensely  pruritic  rfddish  rash 
appeared  on  the  left  side  of  her  neck.  The  eruption  subsidedm  a  few  davs  during 
which  the  coat  was  not  worn.  Four  days  later  she  began  to  wear  the  coat  daily8 
and  the  skin  lesions  became  aggravated  and  spread  to  the  chest,  arms  forehead 
brows,  and  lips  Seven  weeks  later  there  was  an  erythematous  eruption  which 
involved  the  entire  neck  and  extended  slightly  above  the  hair  line  ;  YLolved 
also  the  chin,  face,  and  chest  and  the  flexor  aspect  of  the  forearms  ;  many  vesicles 
and  crusts  were  present.  She  ceased  to  wear  the  coat,  and  the  lesions  disappeared 
almost  completely  after  three  weeks.  A  few  weeks  later  the  coat  was  again  used 
and  even  more  severe  lesions  of  an  eczematoid  character  appeared  in  the  same 
situations.  Paraphenylenediamine  was  found  in  the  fur  ;  no  arsenic  was  present, 

Nott  recoids  the  following  case  of  poisoning  from  phenylenediamine 
hair  dye. 


The  proprietor  of  a  hairdressing  saloon,  of  middle  age,  looking  apparently  well 
and  who  presented  no  physical  signs  of  disease,  came  for  examination  on  account 
of  serious  and  unaccountable  illness,  which  as  a  rule  came  on  suddenly.  On  one 
occasions  when  he  was  preparing  for  bed  an  attack  came  so  suddenly  and  with 
such  tumultuous  action  of  the  heart  that  he  fell  on  the  bed  helpless,  certain  he  was 
dj  i*ig,  and  lapsed  into  unconsciousness,  from  which  he  must  have  passed  into 
natural  sleep,  for  he  awoke  next  morning  perfectly  well,  to  find  himself  lying  across 
the  bed  half  dressed. 

A  week  later  he  telephoned  at  9  a.m.  saying  he  had  gone  to  bed  perfectly  well 
the  night  before  and  had  wakened  that  morning  to  find  himself  in  for  another 
attack.  W  hen  seen  at  3  p.m.  the  same  day  he  at  first  sight  gave  the  impression 
of  one  who  might  have  had  several  nights’  drunken  debauch,  but  his  breath  was 
perfectly  healthy.  His  face  was  grey,  cyanosed,  and  blotchy.  His  eyes  were  watery, 
the  conjunctivae  injected,  and  the  eyelids  swollen.  The  lips  and  ears  were  violet, 
the  tongue  was  swollen  and  covered  with  a  thick  jrellow  and  brown  fur.  The  gums 
were  very  swollen,  standing  away  from  the  teeth,  and  purple.  Some  of  his  fingers 
■were  stained,  apparently  with  iodine.  The  pulse  was  105,  regular,  and  fairly 
strong  ;  the  temperature  was  normal. 

He  was  nauseated,  and  had  taken  no  food  all  day.  He  complained  of  pain, 
chiefly  in  the  epigastric  and  hypochondriac  regions,  and  between  the  shoulders. 
There  was  slight  palpitation,  and  he  looked  anxious  and  strained.  He  described 
some  difficulty  in  swallowing,  with  a  burning  sensation  in  the  throat  and  behind 
the  sternum.  When  he  took  a  deep  inspiration  he  felt  severe  pain  in  the  chest, 
and  a  choking  sensation.  As  the  previous  day,  Sunday,  had  been  spent  in  the 
house,  and  as  all  food  taken  had  been  prepared  at  home,  it  was  impossible  to  resist 
thoughts  of  secret  poisoning  by  arsenic,  for  he  somewhat  resembled  a  series  of 
cases  seen  here  twenty  years  ago  when  arsenic  accidentally  contaminated  the  beer 
from  several  breweries  in  the  north  of  England. 

When  it  was  explained  that  his  symptoms  resembled  some  forms  of  poisoning, 
and  when  he  began  to  think  of  the  possibility  of  some  chance  method  of  poisoning, 
he  supplied  the  clue  himself  by  asking  if  hair  dye  could  do  it,  for  it  was  about  three 
years  ago  when  he  first  used  it.  He  often  worked  in  the  fumes  of  it,  and  occasionally 
applied  the  dye  to  his  customers  without  wearing  gloves  which  accounted  for  the 
stains  on  his  fingers — the  last  occasion  being  about  forty-eight  hours  before  this 
interview. 


1  See  Lancet,  September  6th,  1924. 

2  Boston  Med.  and  Surg.  Jour.,  April  1925,  p.  852. 

3  B.M.J.,  March  8th,  1924. 
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-  two  —  Of 

hair  dye  which  you  hauded  to  us.  metaphenylenediamme  and  para- 

efrec* 

on  iof  this  compound  are  attributed  to  the 

diamine  itself  anil  to  its  oxidation  prove  s  „0jSOnous  properties,  its  physio- 

••  Metaphenylenediamme  P°^^comaineg  ^ d  ptomaines.  An  authority  states 

st szstfpz  *»  body  weight 

^^^"f  tatense  influenza  were  also  produced  in  addition  to 

derivatives  are  used  in  the  production  of  dyes  for  furs, 
and  are  commonly  used  in  the  preparation  of  browmdyes^  avoiding 

.^JETS  K  A.  ill— 

The  case  adds  further  evidence  of  the  peculiarly  selectn  e  action  of 
phenylenediamine,  and  seems  to  suggest  the  existence  of  a  class  of  people 
who  are  extremely  susceptible  to  its  ill  effects  and  who  ne^  "ot  "ec®f  a"'J 
show  any  lesions  of  the  skin.  This  is  important,  for  bottles  of  this  dye 
are  issued  in  boxes  containing  notices  warning  people  to  test  its  effect 
on  a  small  area  of  skin  before  using  it,  and  are  advised  not  to  use  it  it  a 
reddening  of  the  skin  results  some  hours  after  the  experiment  is  made. 

The  action  of  the  dye  as  a  systematic  poison  may  be  delayed,  for  in 
the  above  case  a  day  and  a  half  intervened  between  the  last  exposure 
and  the  onset  of  symptoms  ;  as  it  was  due  to  this  delayed  action  that 
the  patient  had  never  associated  his  symptoms  with  his  occupation,  the 
question  arises  whether  others  may  not  be  upsetting  their  health  to  a 

greater  or  less  extent  by  dyeing  their  hair. 

It  would  appear  from  the  literature1  on  the  subject  of  fur  dermatitis 
that  the  toxic  phenylenediamine  becomes  non-toxic  when  oxidised  by 
hydrogen  peroxide  ;  Bandrowski’s  base,  which  is  formed,  is  an  insoluble 
colouring  matter  which  can  be  eaten  by  experimental  animals  without 
ill  effects,  but  apparently  the  phenylenediamine  is  not  always  completely 
oxidised,  and  to  prevent  the  furs  remaining  toxic  they  are  washed  for 
from  seven  to  eight  hours  ;  it  is  only  when  the  washing  has  been  scamped 
that  the  furs  are  toxic  and  cause  dermatitis. 

A  similar  process  is  used  in  hair  dyeing  ;  the  hydrogen  peroxide  and 
the  phenylenediamine  are  mixed,  and  the  resulting  solution  is  applied 
to  the  hair,  but  unfortunately,  a  temptation  exists  not  to  wash  too 
thoroughly,  as  the  washing  may  spoil  the  colour.  Worse  still,  some  who 
dye  themselves  apply  the  solutions  separately,  by  which  means  they 
obtain  a  finer  and  more  lasting  colour,  but  attended  probably  by  greater 
risk  of  a  toxic  result. 

If  careless  men  dye  heavy  moustaches  in  this  manner,  and  women 
with  similarly  d\red  hair  hold  tresses  of  it  between  their  lips  whilst 
dressing,  the  possibility  of  poisoning  is  increased.  So  long,  therefore, 
as  people  are  willing  to  use  this  dye  in  quantity,  elderly-looking  people 
with  suspiciously  dark  brown  hair  may  occasionally  be  met  with  whose 
paroxysmal  tachycardia  or  indigestion,  whose  palpitation  or  liverishness, 

1  Epitome,  January  19th,  1924. 
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Analysis.  The  phenylenediamines  are  readily  soluble  in  ether  and 
sodiunT  hydroxide  *  ^  “  *"»  *  ^ 

^thloA^t^mine’  dT‘Ved  in  di‘Ute  sulPlu,ric  acid  “d  treated 

(Bismark  Brown)  ^  a  " 5"'  Varymg  fr0m  »*»  t0  red  b™" 

J?idT‘bCrnr,[lr'|18[f  by  the  action  of  sodium  nitrite  on  a 
cooled  solution  of  aniline  in  dilute  sulphuric  acid),  m-phenylenediamine 
gives  a  red  colour. 

Para-phenylenediamine,  warmed  with  a  solution  of  ferric  chloride  in 
presence  of  hydrogen  sulphide,  gives  a  blue  colour  ;  mixed  with  phenol 
and  oxidised  (e.g.,  by  boiling  with  manganese  dioxide  and  sulphuric 
acid)  it  gives  a  dark  blue  colour;  oxidised  at  ordinary  temperatures 
{e.g.,  by  hydrogen  peroxide)  in  presence  of  aniline,  it  gives  a  blue  colour. 


Poisoning  by  Phenylhydroxylamine 

The  following  case  was  described  by  Drs.  Hirsch  and  Edel,  physicians  to  the 
Municipal  Hospital  of  Charlottenburg,  Berlin.  A  student  of  the  technical  academy, 
while  working  in  the  chemical  laboratory,  broke  a  bottle  containing  an  alcoholic 
solution  of  phenylhydroxylamine  (C6H5NHOH),  which  saturated  his  clothes  and 
flowed  over  his  abdomen  and  the  inner  side  of  his  thigh.  He  felt  at  once  an  intense 
burning  of  the  skin,  and  retired  to  the  lavatory  to  apply  a  cold-water  bandage. 
About  fifteen  minutes  afterwards  he  was  found  there  in  an  almost  helpless  condition, 
being  comatose  and  pulseless,  with  stertorous  respiration  and  no  reflexes  of  the 
corneae  or  pupils.  When  he  was  brought  to  the  hospital  the  physicians  believed 
him  at  first  to  be  moribund.  The  alteration  in  the  colour  of  the  skin  was  verv 
singular.  The  lips  and  mucous  membrane  of  the  mouth  were  greyish-blue,  and  the 
skin  of  the  extremities  was  an  intense  blue  colour,  which  contrasted  peculiarly  with 
the  cadaverous  aspect  of  the  other  regions.  There  were  also  numerous  reddish- 
brown  spots  on  the  hands,  thighs  and  abdomen,  which  did  not  disappear  on  pressure 
with  the  finger.  Respiration  was  deep  and  regular,  but  the  cardiac  action  was 
extremely  weak.  Injections  of  camphor,  a  hot  bath,  and  other  excitants  having 
no  visible  effect,  venesection  was  performed,  and  300  c.c.  of  dark-brown,  chocolate¬ 
like  blood  were  drawn  off.  An  intravenous  injection  of  one  litre  of  a  solution  con¬ 
taining  0- 3  per  cent,  chloride  of  potassium  and  0'4  per  cent,  bicarbonate  of  potassium 
was  given  immediately  afterwards,  whereupon  the  pulse  and  respiration  rapidly 
improved  and  the  patient  in  course  of  time  regained  consciousness.  He  vomited  a 
large  quantity  of  brown -coloured  mucous  fluid.  During  the  first  hours  no  urine 
was  passed,  and  the  catheter  had  to  be  used ;  the  urine  thus  evacuated  contained 
much  albumen  and  a  rather  large  quantity  of  casts.  During  the  first  day  the  skin 
retained  its  peculiar  colour.  The  patient  passed  a  comfortable  night,  and  on  the 
following  day,  though  still  very  weak,  he  felt  otherwise  well.  The  pulse  became 
better,  the  urine  was  voided  spontaneously,  and  the  albumen  and  casts  disappeared 
on  the  following  day.  The  lips  were  now  of  a  pale  rose  colour,  the  skin  was  very 
pale,  and  on  the  third  day  the  normal  aspect  was  restored.  The  patient  soon 
recovered  and  was  able  to  leave  the  hospital.  Microscopical  examination  of  the 
blood  proved  that  the  form  of  the  red  blood  corpuscles  was  not  changed,  but  that 
the  haemoglobin  had  almost  completely  left  them,  and  the  spectroscope  showed 
that  the  haemoglobin  was  altered  into  methaemoglobin,  to  which  was  due  the 
brown  colour  alike  of  the  blood,  the  vomited  matter,  and  the  little  spots  on  the 
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skin.  The  case  is  very  like  £“^3  tL'cclo^arechlrMto-istic  of  both 

s^rSob^rtve^L;.huS|y - 

benzol  poisoning  hitherto  descnbed .the  full  toxic  acuo^  #  state  in  fifteen 

or  two  hours  ;  but  in  the  present  case  P<  d  t  by  the  stomach, 

minutes,  the  poison  absent.  Fhenylhydro- 

^^"orra  ££  "which  rapid, y  acts  on  the  b,ood.  the  heart, 

and  the  kidneys.1 
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Poisoning  by  Dinitro-phenol  and  Dinitro-cresol 

Dinitro-phenol  caused  numerous  cases  of  poisoning  among  trench 
munition  workers  during  the  war  of  1914-18,  when  it  was  used  as  an 
intermediate  in  the  manufacture  of  explosives.  The  symptoms  consisted 
of  headache,  dizziness,  vomiting,  profuse  sweating,  and  high  lever. 
A  number  of  deaths  occurred.  The  sweating  and  hyperthermia  are 
apparently  due  to  the  fact  that  dinitro-phenol  marked  y  increases  the 
metabolic  rate.  It  was  at  one  time2  recommended  in  the  treatment  ol 
obesity,  and  although  all  investigators  agree  that  its  use  should  be  care- 
fullv  controlled  by  physicians,  it  was  marketed  in  America  as  “  Aox- 
Ben-ol.”  Dinitro-cresol,  with  similar  therapeutic  and  toxic  effects, 
but  more  active  (so  that  a  smaller  dose  suffices)  has  been  studied  m  this 
country3  and  sold  here  under  the  name  Dekrysil.  Although  their 
use  has  been  abandoned  by  physicians  these  substances  still  appear  in 
nostrums  and  isolated  cases  of  poisoning  still  occur. 

The  recommended  therapeutic  dose  was  1-5  mgrm.  per  kilo  body- 
weight  in  the  case  of  dinitro-phenol,  and  1-2  mgrm.  per  kilo  body-weight 
in  the  case  of  dinitro-cresol,  the  drug,  in  both  cases,  being  given  by  mouth. 
These  amounts  were  given  daily  for  some  weeks.  In  various  animals 
the  toxic  dose  is  10  mgrm.  per  kilo  body  weight.  Koelsch4  reported 
tolerance  of  doses  of  20-30  mgrm.  per  kilo,  but  death  after  50  mgrm. 
per  kilo.  Chronic  rheumatism,  alcoholism,  tuberculosis,  and  liver  or 
kidney  inefficiency  cause  lessened  resistance  to  the  drug.5 

Even  with  therapeutic  doses  of  the  drug,  unpleasant  symptoms 
have  been  observed  in  a  number  of  cases.  Among  113  obese  persons 
treated  with  dinitro-phenol,2  sixteen  suffered  from  unpleasant  reactions— 
cystitis  in  one  case,  derangement  of  the  taste  sense  (inability  to  distinguish 
between  sweet  and  salt  tastes)  in  six,  gastro -enteritis  (possibly  merely 
intercurrent)  in  one,  and  dermatitis  in  eight.  The  skin  rash  was  urticarial 
and  accompanied  by  intense  itching.  It  disappeared,  with  soothing 
treatment,  in  two  to  five  days,  after  the  drug  was  stopped.  Some 
patients  became  slightly  jaundiced  in  appearance,  and  the  serum  was 
yellow.  This,  however,  was  probably  due  directly  to  the  drug  (which  is 
yellow  in  neutral  or  alkaline  solution)  and  if  its  colour  was  discharged  by 
addition  of  HC1,  the  serum  gave  normal  values  for  the  icteric  index. 

1  Lancet,  1895,  2,  1261. 

2  Cutting  et  al.,J.  Amer.  Med.  Assoc.,  1933,  101,  193,  1472,  2099. 

3  Dodds  and  Robertson,  Lancet,  1933,  125,  1137,  1197. 

4  Zenitr.  Gewebehyg.,  1927,  4,  261  ;  Ghem.  Abs.,  1928,  22,  4656. 

5  Perkins,  Pub.  Health.  Rep.,  1919,  34,  2335. 
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,  Anderson  Reed,  and  Emerson1  report  the  following  case  of  poisoning 

the  ddn^°’Phtin0Vn  ^erape,Uti0  doses  (thirteen  other  patients^ceived 
Ported8™  to  «  ,l^°Ward  effe°tS)-  A  death  fern  overdosage  was 

nP°h“V?  1th  han  Franclsco  daily  press  on  August  28th,  1933,  and 
another  fatal  case  was  reported  by  Tainter  and  Wood.2 

increase  the  cat White>  married’  complained  of  overweight,  an 
increase  in  the  past  year  of  4o  kgrm. ;  present  weight,  79*5  kgrm. ;  height  1714  cm 

(0-075  L-r'uris'of  the  sT  ^  fourteen  of  a-dmithro-phenol  therapy 

a  a"llUm  “h-  three  times  a  day  by  mouth)  the  patient  com. 

Wl  lha  Z  pruritus  confined  to  both  elbows,  a  small  area  in  the  centre  of  her 

the  ij  ,0al  regl°n  JUSt  below  her  «"*•  over  both  knees.  At  6  a.m. 

•  OW;n§  mb>rnmg  a  macnlopapular  erythematous  eruption  appeared  in  the 
regions  noted  with  a  slight  swelling  of  the  soft  tissues.  She  was  given,  orally,  four 
lines  a  day  for  four  days  a  powder  containing  calcium  gluconate,  1  gram,  and 
ephedrine  sulphate,  0- 0.35  gramme.  Calamine  lotion  was  applied  to  the  affected  areas. 

uring  ie  c  ay  the  pruritus,  eruption,  and  oedema  became  more  severe  and  more 
extensive.  Lassar’s  paste  without  acid  was  applied  locally,  and  codeine  phosphate 
vas  given  by  mouth  in  0’033  gramme  doses.  Twenty-four  hours  after  the  onset  the 
whole  body,  except  face  and  scalp,  was  involved,  with  oedema  of  both  arms,  left 
shoulder,  neck,  and  lobes  of  both  ears,  and  erythematous  lesions  were  found  on  the 
back,  chest  and  abdomen,  and  all  four  limbs,  especiallv  over  the  joints.  There  was 
no  nausea,  diarrhoea,  dyspnoea,  dysuria,  frequency,  or  discoloured  urine.  The  skin 
manifestations  were  most  acute  from  forty-eight  to  seventy-two  hours  after  the 
onset,  when,  in  addition  to  the  pruritus,  pain  developed  on  movement  of  the 
fingers  and  all  large  joints,  as  well  as  in  the  palms  of  the  hands  and  soles  of  the 
feet.  On  the  fourth  and  fifth  days  the  skin  lesions,  oedema,  pruritus  and  pains 
subsided,  and  the  only  symptoms  complained  of  were  stiffness  on  movement  of  the 
large  joints.  Since  then  the  patient  has  had  severe  pain  in  one  or  more  of  the  joints 
without  swelling  of  the  soft  tissues.  Temperature,  pulse,  and  respiration  rate  were 
normal  throughout.  The  patient  had  previously  suffered  from  chronic  hyper¬ 
trophic  arthritis. 

A  fatality  clue  to  the  use  of  dekrysil  for  “  slimming  ”  occurred  in 
London  and  was  reported  in  the  daily  press  (April  1934). 


Analysis.  In  fatal  cases  dinitro-phenol  may  be  recovered  from  blood 
and  viscera,  whence,  in  the  Stas-Otto  process,  it  is  extracted  by  ether 
from  the  acid  solution.  It  is  a  yellow  crystalline  solid,  melting  at  114°  C. 
The  sodium  salt  melts  at  297°  C.  The  yellow  colour  is  almost  discharged 
by  hydrochloric  acid. 

Derrien’s  test  for  urine  containing  end-products  of  dinitro-phenol 
metabolism.  To  10  c.c.  of  urine  add  1  c.c.  of  10  per  cent,  sulphuric 
acid  and  1  c.c.  of  0-5  per  cent,  sodium  nitrite.  Shake,  and  keep  in  the 
dark  for  five  minutes.  In  another  tube  prepare  2  c.c.  of  a  0-5  per  cent, 
solution  of  beta-naphthol  in  dilute  ammonia,  add  the  urine,  shake,  allow 
to  stand  at  least  a  minute,  and  add  10  c.c.  of  sulphuric  ether.  Shake, 
and  allow  the  liquid  to  separate  into  two  layers.  The  presence  of 
dinitro-phenol  end-products  is  indicated  by  a  coloration  of  the  ethereal 
layer  ranging  from  violet  to  wine-red.  A  yellow  colour  is  to  be  ignored. 


Poisoning  by  Trinitro-toluene  (T.N.T.) 

Source  and  Method  of  Occurrence.  Trinitro-toluene,  C6H2(N02)3- 
CH3,  is  a  high  explosive  obtained  by  nitrating  toluene.  At  ordinary 
temperatures  it  is  a  yellow  solid  and  melts  at  about  80°  C.  W  hen  nnx® 
with  40  to  60  per  cent,  ammonium  nitrate  it  is  known  as  “  amato  , 

1  J.  Amer.  Med.  Assoc.,  1933,  100,  1053. 

2  J.  Amer.  Med.  Assoc.  1934,  102,  1147. 
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and  with  20  per  cent.  effectfof  this^stance.  Since  that 

little  was  known  of  the  P01“"°“  an  ‘losive  has  led  to  careful  obser- 

va^rrm’wHch ^ tt "appears  that  it  caused  a  considerable  amount  of 

noisoning  in  munition  workers. 

Mortality  Fatal  Do... 

-u™  - *'» 

for  five  to  sixteen  weeks. 

Symptoms.  T,„ 

t  Lnnon,  and  are  usually  of  ^ 

matous  character,  ^riintus^s  intense,^  and^^the^rash^enc^  ^  &  ^ 

oT the  face  and  an  ashen-grey  colour  of  the  lips.  •I-nchce  often  occurs 
ouite  suddenly  and  may  be  associated  with  rapid  dimmutio 
liver,  dullness,  albuminuria,  coma  and  death  in  about  three  weeks  from  tl 
onset  of  the  symptoms. 

Treatment.  Prevention  and  treatment  are  based  on  the  fact  that 
the  main  channel  of  absorption  has  been  shown  by  Moore  to  be  throug [ 
the  skin,  and  include  the  control  of  the  workers,  adequate  median  c 
protection  of  the  exposed  parts  of  the  body  and  efficient  cleansing  o 
the  skin.  The  prognosis  of  the  jaundice  is  grave. 


Post-mortem  Appearances.  The  chief  'post-mortem  lesion  is  a  great 
destruction  of  liver  substance  which  may  be  reduced  to  half  its  usual 
amount.  The  outer  surface  is  smooth,  reddish  in  colour,  with  slightly 
elevated  yellow  areas.  On  section  the  normal  lobule  pattern  is  obliter¬ 
ated.  Microscopically  a  large  part  of  the  liver  tissue  is  found  to  have 
undergone  complete  "destruction,  accompanied  by  a  proliferation  of 
fibrous  tissue.  The  kidneys  show  cloudy  swelling  and  fatty  changes  in 
the  tubules.  Certain  persons  seem  more  predisposed  to  poisoning  than 
others. 


Webster’s  Test  for  Trinitro-toluene  in  Urine.  Although  T.N.T.  and 
also  the  modifications  formed  from  it  in  the  body  are  easily  soluble  in 
ether,  yet,  if  the  urine  containing  the  excreted  compound  be  shaken  up 
with  ether,  and  the  ether  be  separated  and  tested  with  alkaline  alcohol, 
no  coloration  results,  showing  that  the  ether  has  failed  to  remove  it. 
But  if  the  urine  be  mixed  with  an  equal  volume  of  20  per  cent,  sulphuric 
acid  solution,1  and  again  shaken  out  with  ether,  the  ether  separated  and 
washed  free  of  acid  with  water,  and  then  tested  with  alcohol  made 
alkaline  with  potash  the  pink  colour  characteristic  both  of  T.N.T.  and  a 
reduction  derivative  of  it  formed  in  the  body  appears. 

When  the  amount  of  T.N.T.  in  a  sample  is  large,  giving  rise  to  a 
suspicion  of  contamination  of  the  urine  by  contact  with  skin,  hair  or 
clothing,  the  urine  should  be  extracted  first  with  ether  without  adding 
any  acid  ;  if  a  pink  colour  then  appears  on  adding  alkaline  alcohol,  it 
is  due  to  T.N.T.  of  contamination  :  all  that  is  necessary  now,  to  disclose 

1  By  volume. 
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a^cUrertS'above^'shak^ou^with^ether1^^!!  ^parate^h*8 

test  with  alcoholic  potash  8  ’  1  ate  the  cther  and 

tesUsU°!luert°o  TaNT  ft?  (U  T'  ^  is  treatad  as  in  Webster's 
from  it  ti  . '  '  1  >l'  >utto  a  substance  (or  substances)  formed 

2  B  diniL  4  n  °f  °ne  °  the  uitro -groups.  This  substance  is 

2  .  b  dimtro-4.  hydroxylammo-toluene.  It  is  excreted  in  the  urine 

ment  wHh  amU  glyCU!'°niC  a°k1’  from  which  14  is  liberated  by  the  treat- 


Test  for  Trin.tro-toluene  in  Air.  Kay  *  has  described  a  very  sensitive 

throimh"lwCh  I'N;T'  '!  absorbed  by  drawing  a  measured  volume  of  air 
through  Jot)  ml.  of  acetone,  and,  after  concentration  by  evaporation  at 

a  temperature  well  below  82°  C.,  an  aliquot  sample  of  the  solution  is 
reated  with  one-tenth  of  its  volume  of  aqueous  20  per  cent,  (w/w)  sodium 
hydroxide.  Trimtro-toluene  gives  a  red  colour,  developing  within  ten 
minutes  at  room  temperature  and  remaining  stable  for  thirty  minutes. 
Quantitative  estimation  is  made  by  comparison  with  standard  acetone 
solutions  of  trimtro-toluene  similarly  treated,  the  best  range  being  from 
0-0004  to  0-004  mg.  per  ml.  of  solution. 


See  also  “  Trinitro-toluene  Poisoning  ”  (officially  communicated  by 
the  Ministry  of  Munitions),  Lancet ,  1916,  2,  1026,  and  Special  Report, 
No.  11,  Med.  Research  Committee,  1918. 


Sub-Group  6.— Poisoning  by  Petroleum  or  Paraffin 

Source  and  Method  of  Occurrence.  Under  the  term  petroleum,  or 
rock  oil,  are  included  various  oils  used  for  illuminating  purposes,  of 
peculiar  odour,  which  spring  from  the  ground  in  various  parts  of  the 
globe,  and  consist  of  mixtures  of  various  hydrocarbons  and  inflammable 
products. 

American  petroleum  consists  mainly  of  aliphatic  hydrocarbons 
(paraffins)  ;  that  from  Eastern  Asia  is  made  up  chiefly  of  a-romatic 
hydrocarbons  ;  while  that  from  Russia,  Galicia,  etc.,  is  a  mixture  of  the 
two  kinds.  The  crude  oil  is  subjected  to  fractional  distillation  and  split 
up  into  fractions  (1)  low  boiling  oil  (boiling  point  up  to  150°  C.)  known  as 
raw  benzine  or  naphtha  ;  (2)  lighting  oil,  variously  known  as  kerosene, 
coal  oil,  paraffin  oil,  lamp  oil,  etc.  (boiling  point  150°  to  300°  C.)  ;  and 
(3)  a  residuum  with  boiling  point  above  300°  C.  In  America  this  residuum 
yields  lubricating  oils,  semi-solid  paraffin  (vaseline)  and  paraffin  wax. 
The  low-boiling  “  benzine  ”  fractions  are  further  separated  into  various 
fractions,  e.g.  (1)  petroleum  ether  or  rhigoline,  boiling  between  40°  C. 
and  60°  or  70°  C. ;  (2)  petrol  of  various  grades,  boiling  between  70°  C. 
and  about  120°  C.,  and  used  as  motor  spirit,  as  a  cleaning  agent  (some¬ 
times  under  the  name  of  benzine  or  purified  benzine),  and  as  a  solvent ;  (it 
consists  primarily  of  pentane,  hexane  and  heptane.  Aero  spirit  contains 
varying  quantities  of  octane);  (3)  ligroine  (120°  to  135° C.),  used  as  an 
illuminant  ;  (4)  residual  oil  (above  135°  C.),  which  is  used  for  dissolving 
lubricant  oil,  lacquers,  varnishes,  oil  colours,  etc.  Terapin,  a  solvent 
oil,  containing  a  considerable  amount  of  aromatic  hydrocarbons,  includ¬ 
ing  naphthalene,  is  obtained  by  distillation  of  oriental  petroleum.  In 
its  poisonous  effects  it  resembles  benzene  rather  than  petrol.  The 

1  Canad.  J.  Res.,  1941,  19  [B],  86,  89. 


POISONING  BY  PETROLEUM  OR  PARAFFIN 


633 


production  of  these  various 

to-day,  and  the  majong  storage  in  the 

with  the  recovery  of  P  from  the  inhalation  of  petrol  fumes 

steamers,  the  refining  process  ,  internal  combustion  engines,  m 

isariS  zsslu  *.  *A> 

numerous  skin  sffectmim  rony  occr  m  the  form  of 
eczema,  papillomata,  etc. 

Toxicitv  and  Fatal  Dose.  In  general  the  poisonous  properties  of 
petroleum V cannot  be  rated  very  high;  but  many  varieties  of  cm  e 
petroleum  are  much  more  poisonous  than  others  and  than  the  residual 
petroleums.  In  adults  a  wineglassful  may  not  kill,  and  in  one  ca 
five  fluid  ounces  did  not  cause  death.  Even  in  the  case  of  children 
fatal  dose  is  a  very  large  one  ;  and  in  the  event  of  death  supervening, 
it  is  in  most  cases  due  rather  to  the  secondary  result  of  local  action  ot 
the  poison  on  the  stomach  and  intestines  than  to  the  result  of  the 
absorption  of  hydrocarbons.  In  children,  10-15  grammes  of  petrol  are 
said  to  have  caused  death  ;  an  adult  died  after  30  grammes,  but  an¬ 
other  recovered  from  250  c.c. 

Cases  of  poisoning  from  the  inhalation  of  petrol  fumes  are  common  m 
industry,  since  if  the  concentration  is  high,  mild  intoxication  will  mean 
low  concentration.  One  part  per  1,000  is  said  to  produce  drowsiness  in 
15  minutes  and  vertigo  and  ataxia  in  an  hour,  and  7  parts  per  1,000 
intoxication  in  five  minutes.  In  dogs  10  parts  per  1,000  caused  con¬ 
vulsions,  25  parts  per  1,000  caused  death.1  2  3 

Mild  symptoms  are  similar  to  those  of  alcohol  or  ether,  there  may  be 
excitement,  irritability  and  loss  of  control.  With  higher  concentrations 
there  may  be  drowsiness,  ataxia,  headache  and  vertigo.  The  vision  may 
be  blurred  and  there  may  be  contractions  and  notching  of  the  muscles.3 

With  still  higher  concentrations  there  may  be  disorientation,  hallu¬ 
cinations,  severe  disorders  of  conduct,  convulsions  and  coma.  Serious 
headache  is  common. 

The  patient  is  cyanosed,  the  breathing  stertorous  and  the  skin  cold 
and  clammy.  The  reflexes  may  be  diminished  or  absent  in  coma  but 
may  be  exaggerated  in  convulsive  states  ;  there  may  be  clonus  and 
Kernigs  sign  may  be  present.  The  pupils  are  dilated  and  unequal. 
The  urine  may  contain  traces  of  albumin  and  sugar. 


Post-mortem.  The  smell  of  petrol  may  be  obvious  when  the  body  is 
opened.  The  lungs  are  oedematous  ;  petechial  haemorrhages  and  larger 
haemorrhages  into  the  mucous  membranes  and  subserous  tissues  may  be 
found  in  the  trachea  gastrointestinal  tract,  bladder  and  brain.  Cloudy 
swelling  and  fatty  degeneration  of  the  liver  and  of  the  proximal  con¬ 
voluted  tubules  of  the  kidney  may  be  observed.  Degeneration  and 
chromatolysis  of  the  nerve  cells  of  the  brain  and  spinal  cord  are  described.2 

Sequelae,  headache,  sleeplessness  and  anorexia  are  common,  but  there 
ma\  be  les>  frequently  definite  organic  change  in  the  central  nervous 
system.  Symptoms  may  occur  several  months  after  the  accident. 

I  Haggard,  H.  W.,  Jour.  Pharmacal.,  16,  401  (1921). 

-  Machle,  W J.  Amer.  Med.  4ss..  117  :  1965  (1941) 

Rudd,  T.  N.,  Jour.  R.  A.M.C.,  82  :  271  (1944) 
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•  o  reatment-  If  the  petrol  has  been  ingested  immediate  gastric  lavage 
s  essential.  In  inhalation  cases  artificial  respiration  with  inhalation  of 

yffT^rd  Wlth.5  vPei  °unt'  Carb°n  di°xide  is  usua%  necessary, 
washed  theS  aiG  sPlashed  they  must  be  at  once  removed  and  the  skin 

Sedatives  may  be  required  and  the  patient  must  be  kept  under  careful 
supervision  for  several  days  in  view  of  the  liability  to  pulmonarv 
complications  and  circulatory  failures. 


Analysis.  The  detection  of  petroleum,  either  in  the  vomited  matters 
or  in  the  contents  of  the  stomach,  is  effected  by  distilling  the  suspected 
matters  and  determining  the  physical  and  chemical  properties  of  the 
distillate.  Since,  even  with  petrol,  some  of  the  hydrocarbons  boil  at 
120  C.,  and  in  the  case  of  kerosene  the  boiling  range  extends  to  300°  C., 
an  oil  bath  is  desirable,  and  a  water-cooled  condenser  should  be  used 
only  during  the  earlier  stages  of  the  distillation.  The  notable  features 
are  the  peculiar  unpleasant  odour  and  the  inflammability  of  the  distillate. 
Petroleum  is  insoluble  in  water,  but  is  soluble  in  "absolute  alcohol, 
glycerine,  ether,  and  ethereal  and  fatty  oils. 

Case.  A  child,  aged  fourteen  months,  whilst  playing,  swallowed  some  paraffin 
oil.  She  coughed  and  became  unconscious.  Four  fits,  each  lasting  about  three 
minutes  occurred.  They  were  characterised  by  rigidity  of  the  limbs,  turning 
up  of  the  eyes,  and  blueness  of  the  face.  Between  the  fits  the  rigidity  passed  off, 
but  the  unconsciousness  remained.  There  was  no  vomiting.  When  admitted  to 
the  Manchester  Infirmary  the  child  was  much  collapsed  and  was  unconscious  ; 
the  respirations  were  slow  (ten),  deep,  and  sighing  ;  the  pulse  was  fairly  good  and 
not  much  increased  in  frequency  ;  there  was  no  cyanosis  ;  the  pupils  were  medium 
sized  and  equal  ;  there  was  an  odour  of  paraffin  oil  from  the  mouth.  An  attempt 
to  wash  out  the  stomach  failed,  as  the  eye  of  the  catheter  repeatedly  became  blocked 
with  mucus.  Respiration  then  ceased,  and  cyanosis  occurred.  Artificial  respiration 
was  carried  out,  and  the  cyanosis  passed  off,  leaving  the  child  very  pale.  The  pulse 
ceased,  death  taking  place  one  hour  and  fifty  minutes  after  the  swallowing  of  the 
paraffin  oil.  The  amount  swallowed  is  stated  to  have  been  about  an  ounce  and  a 
quarter.  At  the  necropsy  the  lungs  had  the  odour  of  paraffin  oil,  the  oesophagus 
was  slightly  congested,  and  the  stomach  was  very  pale  and  contained  much  stringy 
mucus  and  globules  of  paraffin  oil.  The  noteworthy  points  in  this  case  are  the 
convulsions  and  the  absence  of  the  usual  irritant  symptoms.  The  former  are  to 
be  explained,  no  doubt,  by  the  proclivity  to  convulsions  which  exists  in  infancy.1 
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Poisoning  by  Pyridine  (C5H5N) 

Source  and  Method  of  Occurrence.  Pyridine  is  a  base  forming  salts 
with  acids,  obtained  from  bone  oil  and  many  organic  substances  b\  di  \ 
distillation.  It  is  one  of  the  nuclei  of  nicotine  and  is  contained  in  the 
fumes  of  tobacco  smoke.  Pyridine  is  a  strongly  alkaline,  irritant  poison, 
as  well  as  a  drug  possessing  a  profoundly  deleterious  effect  on  the  medulla, 
and  especially  on  the  respiratory  and  cardiac  centres  situated  therein. 
It  diminishes  reflex  irritability,  producing  slowing  of  respiration  and  fall 
of  blood-pressure,  with  nausea,  diarrhoea,  and  profuse  sweating.  Ihe 
drug  rapidly  appears  in  the  breath  and  the  urine. 

1  Lancet,  1,  1013  (1898). 
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A  fatal  case  of  poisoning  is  reported.  •  e  a  str0ng  muscular  man, 

On  August  29th,  at  10.30  p.m-,  T-  ■  aS®  admitted  into  hospital.  He  stated  in 
employed  as  a  stillman  at  some  tar  wor  *  cupful  ”  of  pyridine  bases  at 

thick  guttural  speech  that  he  had  hours  had  been  at  home 

3  p.m  on  the  same  day,  and  during  ' the  mtevvenmgse^  of  pyridine. 

and  vomited  five  times,  the  vomi  ra i  yanosed  lips  and  a  dry  white  tongue, 

On  admission  he  was  paie  w,thsbgh  Y  the  pulse  128,  weak  and 

and  was  perspiring  freely.  Ihe  temperat  due  coars6  mucous  rales, 

intermittent,  respiration  40.  The  breatft  g  £  sensation,  pain  down  the 

He  complained  of  tightness ^t5j^hC.h°^ul0ents  were  ordered  and 
centre  of  the  chest,  and  pam  being  unable  to  swallow  more  ;  mustard 

given  in  3j  doses,  owing  to  the  patient  being  ^  front  of  the  chest,  and  an 

S  toe’the^ct"  was  white  anAothy  and  had  the  odour  of  pyridine, 
as  also  had  his  Ibmath.  temperature  was  104°,  but  gradually  subsided 

continued  wildly  delirious,  with  a  temperature  varying  from  104  to  105  8  all 
night  until  8  a.m.  on  August  31st,  when  he  became  quieter  and  died  at  10.15  a.m. 
forty -three  hours  after  the  accident.  During  the  twenty-four  hours  3ix  of  urine 
were  passed  and  the  bowels  acted  six  times,  the  motions  havmg  similar  characters 

to  those  of  the  previous  day.  ,  ..  , 

At  the  post-mortem,  examination,  made  twenty-nine  hours  after  death,  the 

epiglottis  was  found  congested  on  its  under-surface.  Ihe  larynx  and  trachea 
were  lined  by  a  friable  yellow  membrane,  the  large  bronchi  contamed  purulent 
matter,  and  were  lined  by  a  similar  membrane.  The  lungs  were  congested  and 
oedematous.  Nothing  was  observed  about  the  mouth,  tongue,  or  fauces,  but  the 
oesophagus  and  cardiac  end  of  the  stomach  were  greatly  congested,  the  pyloric 
end  and  the  commencement  of  the  duodenum  being  slightly  congested.  J  he  only 
changes  found  throughout  the  intestines  were  a  few  small  petechiae  in  the  small 
intestine.  The  liver  was  of  normal  size,  and  showed  a  few  small  fatty  patches  on 
its  upper  surface.  No  changes  were  detected  in  the  heart,  kidneys,  or  spleen,  and 
no  odour  of  pyridine  was  observed  throughout  the  examination. 

At  the  inquest  it  transpired  that  the  man  had  filled  a  cask  too  full 
of  commercial  pyridine,  and  to  reduce  the  amount,  he  obtained  a  bent 
piece  of  iron  tube  about  three  feet  in  length  and  one  inch  bore,  one  end 
of  which  he  inserted  into  the  cask,  and  to  the  other  end,  in  order  to  start 
the  syphon  action,  he  applied  his  mouth  and  unfortunately  drew  in  the 
fluid. 
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Group  7.— POISONS  OF  VEGETABLE  ORIGIN 

Of  all  the  groups  of  poisons  this  is  the  most  artificial  from  the  point 
of  view  of  action,  for  it  includes  illustrations  of  almost  every  action  of 
which  poisons  are  capable.  Opium  acting  on  the  brain,  strychnine  on 
the  cord,  ergot  on  the  vessels,  coniine  on  peripheral  nerves,  primula  on 
the  skin,  are  illustrations  that  occur  to  the  mind  on  a  most  cursory  survey. 
However,  the  grouping  has  some  convenience  for  reference,  and  is  here 
adopted  in  deference  to  this  convenience. 
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POISONING  BY  JEQU1R1TY 


Poisoning  by  Abrus  Precatorius  (Jequirity-Abrin) 

%:r;zn  *$»• 

who  nl^r  mf  mediC]ne  after  its  ‘^action  in  18^2 ‘by  de  cker 

the°treatment  of  ?™°h  f°‘7roducin«  conjunctivitis  in  con'necti"  “wth 

unle‘rCa“  is  used  InTx^T  if"""8-  14  produces  a  ™lent  reaction 

mess  care  is  used.  In  1891  Hellin  separated  out  the  poisonous  nrincinle 

spedficaantfabrinC  S?t  ^  whi^:  b?  rise  to  a  true 

specinc  anti-abrm.  It  is  an  exceedingly  violent  poison  which  produces 

symptoms  similar  to  those  of  Ricin  (which  see.)  The  preparation  of 

1  “oOOoTn  bf  El5rllch>  k.iUed  »lice  >»  a  dose  of  1  :  100.000,  and  even 
1  .  800  000  produced  great  loss  of  hair.  Very  dilute  solutions  produced 

laiked  conjunctivitis  both  m  animals  and  man.  In  at  least  one  case  an 
experimenter  suffered  severely  in  this  respect.  The  lesions  in  guinea- 
pigs  are  practically  identical  with  those  produced  by  ricin  with  the 
exception  of  the  fact  that  abrin  produces  a  severe  local  reaction. 

The  powdered  seeds  are  commonly  used  in  India  for  killing  cattle 
and  sometimes  for  homicide.  On  injection  under  the  skin  death  is  pro¬ 
duced  within  about  24  hours  with  symptoms  similar  to  those  of  snake 
poisoning. 
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Poisoning  by  Aconitum  Napellus  (and  other  species) 

Source  and  Method  of  Occurrence.  Aconitum  napellus  is  not  a 
native  of  Britain,  but  is  often  grown  in  gardens  for  its  showy  flowers. 
There  are  several  other  species  of  aconite,  all  containing  different  aconi¬ 
tines,  which,  however,  are  closely  related.1  Japaconitine  appears  to 
be  more  poisonous  than  aconitine,  and  pseudaconitine  (from  A.  ferox — 
A.  Balfourii)  appears  to  be  the  most  poisonous  of  all. 

All  parts  of  the  common  aconite  ( Aconitum  napellus)  are  highly 
poisonous.  The  plant  is  commonly  known  by  the  names  of  monkshood, 
wolfsbane,  or  blue  rocket. 

In  most  cases  it  is  the  tincture,  liniment,  or  other  preparation  which 
is  taken  in  poisonous  dose  by  misadventure.2  Still  more  rarely  the 
active  alkaloid,  aconitine,  has  been  administered.  This  is  one  of  the 
most  deadly  known  poisons,  one-sixteenth  of  a  grain  having  proved 
fatal,  and  one-fiftieth  of  a  grain  is  believed  by  some  to  be  a  fatal  dose. 
The  roots,  seeds,  and  leaves  of  the  plant,  when  masticated,  produce  a 
tingling  followed  by  a  numb  sensation,  affecting  the  lips,  tongue  and 
interior  of  the  mouth  generally.  At  first  the  root  appears  to  be  almost 
tasteless,  as  the  effects  are  only  manifested  after  the  lapse  of  a  brief 
interval.  The  sensation,  once  produced,  lasts  for  several  hours. 

1  See  Evers,  “  Chemistry  of  Drugs,”  1926,  p.  115,  and  Henry,  “  Plant  Alkaloids. 

2  The  liniment  is  now  the  only  official  preparation. 
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POISONING  BY  ACONITE 

The  roots  of  A  conitum  ferox  (A.  ^ ^  erf ,  are 

bisch,  and  those  of  Japanese  than  the  ordinary 

tZX.  °0^~ s^onite,  however,  contain  non-poisonous 

alkaloids.  .  .  ,  1  fVr.  brvrtspradish  to  which  it  bears 

a  n  r Wn^inisW  for  ho-WUI 

P“  A^Ttake  of  this  kind  led  to  fatal  results  in  three  hou«  in 

at  Lambeth  ;  and  another  set  of  cases  occ  %  d  with  the  root 

sauce.  They 

were  healthy  adults;  and  all  died  within  three  and  a  half  hot  . 

Such  mistakes  show  deplorable  ignorance,  but  there  “ 

risk  of  their  occurrence  when  horseradish  and  aconite  <  g 

each  other  in  a  garden,  at  that  season  of  the  year  when  the  leaves  have 
fallen.  A  trial  for  murder  by  poisoning  with  the  root  of  1 11s  p  an 
place  at  the  Monaghan  Lent  Assizes  in  1841. 1 

The  deceased  had  eaten  for  his  dinner  some  greens  dressed  for  him  by  the 
prisoner  ;  he  complained  of  their  having  a  sharp  taste,  and  this  was  perceived  also 
bv  another  person  present  who  tasted  them.  It  was  ascertained  that  soon  after 
the  meal  the  deceased  had  vomited  some  greemsh  matter  and  suffered  fro 
purging,  restlessness,  incoherence,  lock-jaw,  and  clenching  of  the  hands.  He  die 
in  about  three  hours  after  having  eaten  the  greens,  but  was  not  seen  by  a  medic 
man  while  living.  The  accused  was  convicted  of  murder,  and  confessed  before 
her  execution  that  the  powdered  root  of  aconite  had  been  mixed  with  pepper  and 
sprinkled  over  the  greens.2 

The  use  of  aconite  root  for  homicidal  purposes  though  rare  in  Europe 
is  common  in  the  East. 

A  liquid  sold  for  external  use  under  the  name  of  neuraline  appears  to 
be  a  preparation  of  tincture  of  aconite  mixed  with  chloroform  and  rose¬ 
water.  Nervine  is  also  a  preparation  of  aconite. 

The  case  of  Lamson,  C.  C.  C.,  March  1882,  is  the  only  known  case 
of  the  homicidal  use  of  the  alkaloid  in  England. 

Alarming  results  have  been  known  to  ensue  after  the  administration 
of  pills,  each  containing  2iofb  °f  a  grain  of  aconitine,  four  times  a  day. 
The  symptoms  were  developed  on  the  second  day.3 


Toxicity  and  Fatal  Dose.  The  poisonous  effects  of  all  preparations 
are  due  to  the  alkaloid,  aconitine.  Aconitine  decomposes  readily,  and 
therefore  commercial  preparations  vary  widely  in  strength,  some  being 
at  least  a  hundred  times  more  active  than  others.  The  medicinal  dose 
BPC  is  1/640  grain,  and  it  appears  to  be  dangerous  in  doses  as  low  as 
si) th  grain  ;  death  has  occurred  from  f&th  grain. 

Of  the  root  sixty  grains  have  proved  fatal  ;  but  it  is  probable  that 
this  is  much  in  excess  of  the  minimum  fatal  dose.  Of  the  old  (unofficial) 
pharmacopoeial  tincture  two  or  three  drachms  might  probably  be  fatal. 
Of  Fleming’s  tincture  twenty-five  minims  have  killed  an  adult.  Four 
grains  of  alcoholic  extract  have  proved  fatal.  Of  the  old  (unofficial, 
non-alcoholic)  extract  two  grains  have  proved  fatal.  It  is  very  uncertain 
in  its  action  ;  but  is  much  less  active  than  the  alcoholic  extract.  The 

*  R.  v.  McConkey. 

2  Dub.  Med.  Jour.,  vol.  19,  p.  403. 

3  Lancet ,  1880,  2,  p.  40. 
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minims 


Uniment  is  stronger  than  even  Fleming’s  tincture,  and  twenty 
would  probably  form  a  fatal  dose.  ' 

The  tincture  of  the  root  operates  powerfully  in  small  doses  Dr  MaIp 

f;°m*hde  “  °v,ot  r re, than  ^ d “  “i: 

ten  dronVi  p  f-f<  !  C  T’  the  largest  quantity  taken  at  once  being 

limbs  nrodnPPrT611?  hfdkrlown  tingHng  and  general  numbness  of  the 
imbs  pioduced  in  hysterical  women  by  a  dose  of  only  five  minims  of  a 

carefully  prepared  tincture.  Topham  has  published  an  account  of  the 
a-oidtemS  pr°duCed  by  fifteen  minims  of  the  tincture  of  the  root  of 

Immediately  after  taking  the  poison  in  a  mixture  into  which  it  was  nut  bv 

Sa^effithnPatVent  (awoman>  (M-  27 )  felt  a  sensation  of  numbness  in  the  tonguj 
ft  J  dlfficuIty  of  swallowing.  There  were  convulsive  twitchings  of  the  muscles 

nLl16  fpeA  and  +She  lo,s\the  P°wer  of  walking.  There  was  complete  unconscious- 
noss,  \v  hich  continued  for  two  hours,  when  she  began  to  recover.  The  pupils 
were  observed  to  be  slightly  contracted.  The  intensity  of  the  symptoms  varied 
at  intervals  and  came  on  in  paroxysms.  They  indicated  great  disorder  of  the 

nervous  system.  The  next  day  she  had  numbness  in  both  arms,  but  she  recovered 
rapidly  and  perfectly. 

Duration.  The  symptoms  appear  rapidly  and  death  usually  occurs 
in  two  to  six  hours.  With  very  large  doses  death  may  occur  almost 
instantly. 

Symptoms.  Aconite  acts  powerfully  upon  nerve  terminals  and  peri¬ 
pheral  nerves,  and  death  takes  place  from  its  effect  upon  the  cardiac 
and  respiratory  centres. 

The  symptoms  met  with  seem  to  be  practically  uniform.  In  from 
three  to  five  minutes  after  chewing  aconite  root,  or  after  contact  of  any 
of  its  preparations  wdth  the  tongue,  a  hot,  tingling  sensation  followed 
by  numbness  is  experienced  on  the  tongue,  extending  to  the  fauces  and 
to  the  lips,  especially  the  lower.  The  sensation  soon  becomes  very 
severe,  and  is  accompanied  by  salivation,  and  a  sensation  of  swelling  of 
the  fauces,  and  there  may  be  difficulty  in  swallowing.  Later  the  feeling 
is  one  as  if  the  tongue  had  been  seared  with  a  hot  iron,  and  there  may  be 
complete  paralysis  of  that  organ.  Vomiting  usually  sets  in  in  an  hour 
or  two  at  the  latest,  and  is  usually  severe  and  spasmodic.  The  patient 
feels  cold,  especially  in  the  extremities,  and  the  skin  is  cold,  clammy, 
and  perspiring.  There  may  be  a  feeling  of  tingling  and  numbness 
extending  over  the  whole  body,  or  a  sensation  of  impending  paralysis. 
The  patient  is  restless,  and  there  may  be  twitching  of  the  muscles,  and 
great  muscular  weakness  is  complained  of.  Convulsions  are  common. 
Respiration  is  slow  and  laboured,  the  pulse  slow  and  feeble  at  first  ; 
later  it  becomes  irregular  and  rapid.  The  pupil  is  at  first  contracted 
but  dilates  towards  the  end.  Death  takes  place  from  respiratory  para¬ 
lysis  before  the  heart  goes  into  fibrillation  as  a  rule,  although  the  drug 
acts  strongly  on  the  heart. 

The  svmptoms  suffered  by  a  man  who  had  accidentally  taken  aconite 
root  were  very  characteristic.  In  two  minutes  he  felt  a  burning  heat  in 
the  mouth,  throat,  gullet,  and  stomach  ;  then  a  sensation  of  swelling  in 
the  face,  with  a  general  feeling  of  numbness  and  creeping  of  the  skin. 
Restlessness,  dimness  of  sight,  and  stupor  almost  amounting  to  insensi¬ 
bility,  followed  ;  and  in  about  an  hour  after  the  meal  he  was  found  speech¬ 
less/  frothing  at  the  nose  and  mouth,  the  hands  and  jaws  clenched, 

1  Prov.  Med.  and  Surg.  Jour.,  August  20th,  1845,  p.  535. 
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appearing  occasionally  as  if  dead 

entnel\  ieco\  out  the  stomach,  leaving  in  a  suspension 

Treatment.  Emptj  ana  found  of  great  value  in  alle- 

of  animal  charcoal.  Atropine  ^  reSpiration.  It  also  improves 

viating  the  symptoms andm  J  8^  ter^inal  fibrillation.  Digitalin 

the  irregularity  of  the  lieai  t  a  supporting  the  heart. 

injected  hypodermica^y  may  d  and  persisted  in  if  the  respiration 

JSftbffl  oxygen  with  6  per  cent,  of  carbon  dioxide  may  be 

used  to  stimulate  the  respiratory  centre. 

Post-mortem  Appearances.  A  slight  brown  staining  of  parts  of  the 
stomach  has  been  observed  ;  otherwise,  there  is  nothing  to  be  expected 
or  looked  for  except  pieces  of  the  plant. 

Analysis.  The  botanical  characters  of  the  root  and  leaves,  when 
any  portions  can  be  obtained,  will  enable  a  medica  witness  to  identify 
this  vegetable  poison.  The  root  has  been  frequently,  and  fatally,  mis¬ 
taken  for  horseradish,  but  there  are  these  striking  differences 

1.  Aconite-root  is  very  short,  conical,  and  tapers  rapidly  to  a  point 
2  It  is  externally  of  an  earthy-brown  colour— internally  white,  and  ol 
an  earthy  smell— the  cut  surface  is  rapidly  reddened  by  exposure  to  air 
It  has  numerous  long  thin  fibres  proceeding  from  it.  3.  It  has  at  first 
a  bitter  taste,  but  after  a  few  minutes  it  produces  a  disagreeable  sense  ot 
tingling  and  numbness  on  the  lips  and  tongue.  1.  Horseradish  root  is 
long  cylindrical  or  nearly  so,  and  of  the  same  thickness  for  many  inches. 

2.  It  is  externally  whitish-yellow,  and  has  a  pungent  odour  when  scraped. 

3.  Its  taste  is  sometimes  bitter,  but  it  produces  an  immediate  hot  or 
pungent  sensation. 

The  leaves  of  aconite  or  monkshood  are  of  a  dark -green  colour,  thick, 
and  of  a  peculiar  shape.  When  masticated,  the  leaves  slowly  produce 
on  the  lips  and  tongue  the  persistent  sensation  of  tingling  and  numbness, 
with  the  sense  of  coolness.  They  are  less  powerful  than  the  root  and 
seeds.  The  seeds  differ  in  appearance  from  those  of  other  poisonous 
plants.  In  any  suspected  case  of  poisoning  by  aconite,  the  vomited 
matters,  or  the  stomach  and  intestines  after  death,  should  be  carefully 
examined  for  portions  of  vegetable  matter  which  may  be  compared  with 
the  structure  of  the  undoubted  aconite  plant. 

Aconitine  may  be  extracted  from  organic  liquids  by  the  Stas-Otto 
process  for  the  separation  of  the  alkaloids.  In  this  way  and  by  applying 
the  test  of  taste  and  that  of  physiological  action  on  animals  (mice  or 
frogs),  a  very  minute  trace  of  aconitine  may  be  detected.  No  other 
alkaloid  produces  the  same  persistent  sensation  upon  the  tongue  as  the 
alkaloid,  or  mixture  of  alkaloids,  known  as  aconitine.  (Veratrine 
produces  a  somewhat  similar  though  much  weaker  effect.)  Aconitine 
yields  the  general  reactions  of  the  alkaloids,  and  various  colour  tests 
have  been  described,  but  are  of  very  doubtful  value.  The  response  to 
the  general  alkaloid  reagents  is  as  follows  :  Iodine  solution  gives  a 
reddish-brown  precipitate  ;  mercury  potassium  iodide  a  yellowish -white 
precipitate,  gold  chloride  and  picric  acid  yellow  precipitates,  phospho- 
molybdic  and  phosphotungstic  acid  white  precipitates,  while  mercuric 
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chloride,  platinic  chloride,  potassium  ferrocyanide  and  ferricyanide  trive 
no  precipitate  except  from  very  concentrated  solutions  From  a  solution 
of  aconitine,  made  faintly  acid  with  acetic  acid,  potassium  permanlnlte 
precipitates  microscopic  red  crystals.  These  tests  are  all  successful  with 
a  solution  containing  0-25  mgrm.  of  aconitine  per  cubic  centimetre  and 
some  of  them  with  still  more  dilute  solutions.  ’ 

tbi«Nrrth^SS’  physiological  tests  are  of  more  value  than  chemical  in 
s  case.  The  peculiar  effect  on  the  tongue,  already  described,  is  notice- 
abie  with  a  solution  containing  1  mgrm.  in  500  c.c.  The  poisonous 
effect  upon  mice  or  frogs  may  be  compared  with  that  of  pure  aconitine 
Fuhner  {Arch  Exp.  Path.  Pharm.,  1911,  66,  178)  describes  a  test 
depending  on  the  action  of  aconitine  on  the  isolated  heart  of  the  frog. 
These  effects  consist  of  a  preliminary  slowing,  sudden  acceleration  then 
mco-ordination.  Extra  ventricular  systoles  occur  and  the  rate  of  beating 
of  the  \entricles  increases  above  that  of  the  auricles  until  there  is  complete 
inco -ordination  with  “  peristalsis  ”  of  the  heart  muscles.  Finally  the 
irregularity  passes  off,  the  heart  beats  more  regularly  but  weakly  and 
slowly— the  ventricle  then  stops  followed  by  the  auricle. 


Aconitine  readily  decomposes  when  in  alkaline  solution  ;  and  hence 
it  speedily  disappears  from  liquids  which  remain  alkaline,  and  can  no 
longer  be  detected.  8>ir  Thos.  Stevenson  found  that  its  presence  could 
no  longer  be  detected  in  viscera  where  it  was  known  to  exist,  should  these 
become  and  remain  alkaline  for  some  time  from  putrefactive  decompo¬ 
sition.  The  active  alkaloids,  aconitine  and  isaconitine,  seem  readily  to 
undergo  hydrolysis,  especially  in  alkaline  media.  Thus  aconitine  in 
,  ammoniacal  mixture  speedily  splits  up  into  another  base  aconine,  and 
benzoic  acid.  It  follows  that  in  the  Stas-Otto  extraction  method  care 
must  be  taken  to  prevent  hydrolysis — e.g.,  by  avoiding  alkalinity  of  the 
fluid  as  much  as  possible,  and  by  keeping  the  temperature  low. 


In  the  Lamson  case,  from  a  portion  of  the  first  ejected  vomit,  from 
the  urine  drawn  off  from  the  bladder  after  death,  and  from  the  stomach, 
stomach  contents,  liver,  spleen,  and  one  kidney,  taken  together, 
Sir  Thos.  Stevenson  and  Dupre  extracted  aconitine  by  a  modification  of 
Stas’s  process.  The  existence  of  this  was  proved  by  its  general  reactions 
as  an  alkaloid,  b}^  the  peculiar  sensation  which  it  excited  upon  the 
tongue,  and  by  comparison  of  its  fatal  effects  upon  mice  with  those 
produced  by  Morson’s  aconitine.  One  two-thousandth  part  of  a  grain 
of  English  aconitine  may  be  recognised  by  the  taste-test,  and  the  same 
quantity  will  kill  a  mouse  within  a  few  minutes. 

Cases.  A  case  of  poisoning  by  German  aconitine  (Merck’s)  is  thus  recorded. 
An  analytical  chemist  took  eight  grains  of  aconitine  after  dinner,  with  suicidal 
intent.  Half  an  hour  later  the  first  violent  symptoms  appeared.  A  burning 
sensation  in  the  mouth  and  throat  first  made  itself  felt,  and  this  became  more 
intense  every  minute  ;  intense  pains  in  the  stomach  ensued  after  thirty  minutes, 
and  these  became  so  violent  in  a  few  seconds  that  the  patient  writhed,  shrieking 
in  the  most  dreadful  convulsions,  and  trying  to  strike  the  wall  with  his  head. 
Very  soon  he  became  incapable  of  swallowing  ;  he  was  seized  with  spasmodic 
cough,  and  wanted  to  vomit.  In  spite  of  emetics,  he  could  not  vomit,  however, 
till  an  hour  after  taking  the  poison,  and  then  with  great  exertion  a  dark -greenish 
fluid  was  ejected  ;  but  this  afforded  no  relief  to  the  pain  in  the  stomach,  and  the 
burning  sensation  in  the  throat,  which  rendered  swallowing  difficult.  1  he  app  ica 
tion  of  the  stomach-pump  afforded  no  relief.  Exhaustion  ensued  after  violent 
convulsions,  and  the  symptoms  reappeared  with  renewed  force.  At  the  beginning 
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of  the  third  hour,  the  pain  and  convulsions  attained  such  violence  that  death  was 
expected  every  instant  In  the  fourth  hour,  after  repeated  injections  of  morphine, 
the  patient  seemed  somewhat  better.  Previous  to  this  he  indicated  that  his  skin 
was  greatly  irritated.  This  irritation  of  the  skm,  as  of  ants  crawling,  continued 
apparently  the  whole  time,  and  whenever  the  intensity  of  the  pains  somewhat 
remitted,  he  scratched  the  skin  of  the  face  and  breast  in  a  convulsive  manner  till 
these  were  sore.  His  eyes  glared  wildly,  sometimes  resting  with  a  fixed  stare  on 
one  point.  The  convulsions  were  repeated  at  almost  regular  intervals,  and  the 
inclination  to  vomit  continued,  although  vomiting  did  not  continue  after  the  second 
hour.  At  intervals  of  about  forty  minutes  the  patient  seemed  to  lose  consciousness, 
but  only  for  a  few  minutes,  and  then  the  convulsions  and  other  symptoms  re¬ 
appeared  with  undiminished  violence.  Three  hours  after  the  onset  of  the  symptoms 
he  became  incapable  of  intelligible  utterance,  but  indicated  that  he  felt  giddiness  ; 
soon  after  he  appeared  to  lose  sight.  He  threw  himself  wildly  about  on  the  couch, 
screamed  and  uttered  fearful  groans.  Exhaustion  and  apparent  coma  ensued, 
and  then  renewed  attacks  of  the  most  violent  description.  Difficulty  of  breathing 
set  in,  and  he  appeared  to  suffocate.  The  pulse  and  body  temperature  fell  consider¬ 
ably,  and  before  death,  which  occurred  at  the  end  of  twelve  hours,  exhaustion  and 
unconsciousness  set  in,  cold  perspirations,  and  death-like  pallor.  Though  death 
from  asphyxia  was  all  along  expected,  it  occurred  from  syncope.  The  post-mortem 
appearances  showed  nothing  unusual.  The  pupils  were  dilated,  the  interior  of  the 
mouth  was  pale,  the  brain  and  lungs  were  congested,  heart  normal,  the  liver  and 
kidneys  were  congested.  There  was  inflammation  of  the  stomach,  and  its  mucous 
membrane  was  congested  (sic).  The  alkaloid  was  found  by  chemical  analysis 
in  the  contents  of  the  stomach  ;  but,  very  remarkably,  none  was  found  in  the  urine 
of  the  deceased.1 

On  December  3rd,  1881,  Lamson,  a  medical  practitioner,  visited  his  brother- 
in-law,  cet.  19,  who  was  at  a  school  in  Wimbledon.  John,  though  a  cripple,  and 
paralysed  below  the  pelvic  region,  was  at  that  time  in  good  health.  In  the  presence 
of  the  master,  Lamson  gave  to  J ohn  a  gelatine  capsule,  which  he  pretended  to 
fill  with  powdered  sugar,  but  into  which  he  no  doubt  introduced  a  fatal  dose  of 
aconitone — perhaps  the  whole  of  two  grains  which  he  had  purchased  a  few  days 
previously.  This  was  done  under  the  pretence  of  showing  the  youth  how  to  use 
the  capsules  for  taking  nauseous  medicines.  Lamson  then  left/  Twenty  minutes 
or  half  an  hour  afterwards  the  victim  was  seized  with  pain  in  the  stomach,  which 
he  at  first  called  heartburn,  and  which  he  compared  to  pain  which  he  had  experi¬ 
enced  on  a  former  occasion  when  Lamson  had  given  what  professed  to  be  a  quinine 
pill  or  powder.  In  a  box  belonging  to  John  there  was  found,  after  his  death  a 
packet  of  quinine  powders,  some  of  which  were  mixed  with  aconitine,  whilst  others 
were  free  from  that  poison  ;  and  also  pills  containing  quinine  and  aconitone.  There 
is  no  doubt  that  attempts  had  been  made  on  John’s  life  on  two  previous  occasions 
by  the  administration  of  these  articles  furnished  to  his  brother-in-law  by  Lamson. 
V1®  k°y  was  taken  upstairs  and  he  vomited,  and  was  in  great  pain.  He  said  his 
skin  felt  all  drawn  up,  and  that  his  throat  burned.  When  first  seen  by  Berrv  one 
hour  and  forty  minutes  after  the  administration  of  the  poison,  he  was  iying  on  the 
bed,  with  great  pain  in  the  stomach.  He  complained  of  the  skin  of  his  fafe  bein® 
,a  Sei,lsef.of  constriction  in  the  throat,  and  of  being  unable  to  swallow 
He  retched  violently  and  vomited  a  small  quantity  of  dark  brown  fluid  Half  an’ 

increased  severity.  At  one  time  he  was  with  Vfr  *  symptoms  returned  with 

united  force  of  two  men  An  liter  The JSS?*7  doWn  b>*  th° 

one-sixth  of  a  grain  being  used  Twenty  •  .  bl?e,  inJCction  was  repeated — 

conscious  almost  to  the  last!  Death  occurred  /’nUt,es  Jater  died»  having  been 
administration  of  the  capsule  and  not  unite  f  ^  bours  and  five  minutes  after  the 
Of  symptoms.  At  the  pZ'lrZt  6x1^0^^  *2"  *,he  “^"cement 
appearances  were — redness  and  inflammation  of  +1  b>r  Bond»  the  only  unusual 
which  had  a  blistered  appearance  •  5  thorcard,ac  end  of  the  stomach, 

intestine  (duodenum),  and  patches  of  cL-estfon^  °+uh°  firSt  portlon  of  the  small 
m  a  lesser  degree.  The  brain  wasliypframfic  Th^  p0i;tlons  of  the  intestine 
cord  were  congested.  The  lungs  were^uch 
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blood"p‘gme„tTt3'  Th6  h6art  WM  VOTy  HftCCid  antl  03  if  socUel1  “d  stained  with 

The  case  of  the  man  Hunt,  who,  in  1863,  destroyed  his  wife  and  children  bv 
prussic  acid,  presents  some  features  of  interest  in  reference  to  the  symptoms  and 
appearances  produced  by  tincture  of  aconite.  The  quantity  of  tincture  taken  bv 
um  waJ.  not  determined  ;  but  the  man  was  soon  afterwards  seized  with  violent 
spasmodic  retching  the  face  was  pale,  the  skin  cold  and  clammy,  the  pulse  small 
andhardly  perceptible,  and  the  action  of  the  heart  feeble.  The  pupils  were  much 
dilated  and  the  eyes  brilliant  and  sparkling,  the  breathing  quiet  and  regular,  except 
during  the  fits.  He  complamed  of  pain  in  lus  heart.  In  attempting  to  walk,  he 
staggered  and  had  no  power  to  raise  his  arms.  He  was  perfectly  conscious,  called 
or  wiitmg  materials,  and  wrote  a  few  lines.  He  then  became  suddenly  worse, 
anti  a  quarter  of  an  hour  before  his  death  he  lost  all  power  and  sensation  in  his 
limbs,  the  sharpest  pinches  producing  no  impression.  The  pulse  was  imperceptible 
There  were  no  convulsions,  but  complete  relaxation  of  the  limbs  at  death,  which 
appeared  to  arise  from  syncope  three-quarters  of  an  hour  after  he  had  taken  the 
poison.  On  inspection  forty-two  hours  after  death,  there  was  great  rigidity  of  the 
muscles.  Ihe  substance  of  the  brain  was  firm  and  healthy  ;  the  vessels  on  the 
surface  were  filled  with  blood.  The  heart  was  healthy  ;  the  right  side  was  greatly 
distended  with  dark  fluid  blood  ;  the  left  side  contracted  and  quite  empty.  The 
lungs  were  healthy.  In  the  abdomen  the  viscera  were  healthy,  with  the  exception 
of  the  stomach  and  duodenum.  The  mucous  membrane  of  the  stomach  had  a 
bright  red  colour  at  the  larger  end.  There  were  marks  of  irritation,  with  softening 
and  separation  of  the  mucous  lining,  the  whole  of  the  membrane  being  in  a  highly 
corrugated  condition.  Traces  of  aconite  were  found  in  the  contents  of  the  stomach. 
The  deceased  had  provided  himself  with  an  ounce  of  the  tincture  of  aconite,  and  had 
swallowed  the  greater  part  of  this  mixed  with  water. 

The  following  note  on  a  case  is  taken  from  the  Epit.,  1897  : — 

Robinson2  reports  the  case  of  a  soldier  who,  after  a  debauch,  took  about  two 
drachms  of  tincture  of  aconite.  He  was  seen  an  hour  later,  when  he  was  recumbent, 
tossing  his  limbs  about  and  complaining  of  numbness  and  cramps  in  the  arms 
and  hands  ;  his  radial  pulse  was  imperceptible,  carotid  119,  respirations  19,  pupils 
slightly  dilated  but  sensitive,  nose  pinched,  extremities  cold,  face  bedewed  with 
cold  sweat  ;  at  times  he  lapsed  into  unconsciousness.  Between  one-tenth  and  one- 
fifth  grain  of  apomorphine  hypodermically  produced  vomiting,  and  the  stomach 
was  thoroughly  washed  out  by  means  of  a  tube.  At  intervals  in  the  course  of  four 
hours — by  which  time  he  was  out  of  danger — he  was  given  hypodermic  injections, 
amounting  in  all  to  twenty-five  minims  of  tincture  of  digitalis,  forty-five  minims 
of  aromatic  spirits  of  ammonia,  and  two  drachms  of  brandy.  Robinson  considers 
that  digitalis  is  far  superior  to  atropine  or  strychnine  as  an  antidote  to  aconite, 
but  that  stimulants  must  also  be  used  to  gain  time  for  the  digitalis  to  act. 

The  following  is  one  more  illustration  of  the  folly  of  keeping  liniments, 
etc.,  in  ordinary  bottles  alongside  medicine  for  internal  use  : — 

On  December  12th  Mr.  T.  T.  T.,  aged  seventy -five,  about  10.50  p.m.,  went 
from  his  bedroom  into  an  adjoining  room  with  the  intention  of  taking  a  bronchial 
mixture,  but  by  mistake  took  hold  of  a  three-ounce  bottle  containing  equal  parts 
of  lin  aconiti,  lin,  belladon,  and  lin.  chloroform,  of  which  he  swallowed  twelve 
drachms  before  he  discovered  his  mistake.  A  relative  at  once  administered  an 

emetic  of  mustard  and  water.  , 

At  1 1  p.m.  he  was  found  sitting  supported  on  the  side  of  the  bed,  retcinn0 

violently  Only  slight  emesis  had  occurred.  His  face,  which  had  an  expression 
of  extreme  anxiety,  was  covered  with  a  clammy  perspiration,  and  was  drawn  and 
pallid.  The  pulse  was  full  and  regular.  He  complained  of  a  burning  sensation 

in  the  epigastric  region  and  extreme  suffocation.  _  , 

Apomorphine  one-tenth  grain  injected  hypodermically,  followed  by  one  ounce 

of  brandy  with  water  by  the  mouth,  produced  emesis  in  twenty  seconds  (very  shg  )• 

as  violent  retching  continued  without  further  emesis,  another  hypodermic 
As  violent  retcn  g  ce  vomiti  His  speech  now  became  lost,  and  the 

Sand  hands  were  in  a  state  of  clonic  spasm.  They  rapidly  became  fixed  ton, rally 


1  1913,  2,  1306. 

2  Best.  Med.  and  Surg.  Jour.,  August  Lath. 
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flip  thisrhs  and  the  thighs  on  the  abdomen.  . 

A  hypodermic  injection  of  digitalin,  one-fiftieth  grain  was  now  given  and  a 
sinapismPapplied  to  the  cardiac  region,  but  nevertheless  the  pulse  became  feeble 
and  irregular  and  the  heart’s  action  weak.  He  now  became  unconscious  the 
pupils  were  dilated  and  did  not  react  to  light,  and  there  was  no  corneal  reflex. 
The  lips  were  blue  and  the  face  livid,  with  frothing  at  the  mouth.  At  this  time, 
twenty-five  minutes  after  the  swallowing  of  the  mixture,  the  radial  pulse  became 
imperceptible  and  the  heart’s  action  very  irregular.  The  body  and  extremities 
were  cold  and  clammy,  and  the  urine  escaped  involuntarily. 

A  hypodermic  injection  of  twenty  minims  of  ether  was  administered  and 
artificial  respiration  commenced,  but  at  11.30  p.m.  the  patient  expired.1 

In  1880  three  eases  of  poisoning  by  crystallised  nitrate  of  aconitine 
occurred  in  Holland,2  one  of  which  proved  fatal. 

The  first  was  the  case  of  a  weakly  man,  sixty-one  years  of  age,  suffering  from 
chronic  bronchitis,  and  a  febrile  attack.  For  this  there  was  prescribed  a  solution 
of  nitrate  of  aconitine.  The  patient  took  five  drops,  containing  -006  of  a  grain  of 
the  nitrate,  at  7  p.m.  This  produced  an  astringent  and  burning  taste  in  the  mouth, 
extending  to  the  stomach.  At  9  p.m.  the  dose  was  increased  to  twenty  drops 
(  =  '025  of  a  grain)  ;  and  this  dose  was  repeated  at  8  a.m.,  11  a.m.,  4  p.m.,  9  p.m.  ; 
next  day,  at  10  p.m.,  a  final  dose  of  ten  drops  ( =  ‘012  of  a  grain)  was  taken.  In 
all  one-seventh  of  a  grain  of  the  nitrate  was  taken  in  seven  doses.  After  each 
dose  the  patient  was  seriously  indisposed,  so  that  eventually  his  life  was  in  jeopardy. 
The  symptoms  were  a  feeling  of  coldness,  cold,  clammy  perspiration,  severe  vomiting, 
difficult  respiration,  great  lassitude,  and  the  patient  felt  as  if  he  were  about  to 
become  paralysed.  There  were  intermittent  deafness  and  blindness  and  spasmodic 
twitchings  of  the  whole  body,  but  more  especially  of  the  muscles  of  the  face.  At 
one  time  he  felt  that  he  was  dying,  and  stated  that  he  had  been  poisoned.  The 
respiration  became  stertorous  and  quickened  ;  then  slow  and  gasping.  There 
was  no  loss  of  consciousness.  It  is  not  stated  that  there  was  any  loss  of  sensation 
or  any  actual  paralysis. 

In  the  second  case,  a  man,  cet.  62,  took  an  undetermined  dose  of  the  same 
medicine.  When  seen  he  had  cold,  clammy  perspiration,  a  weak,  irregular  dicrotic 
pulse,  and  was  conscious.  The  respirations  were  short,  laboured,  irregular  and 
superficial.  The  pupils  were  contracted,  and  responded  feebly  to  light.  There 
was  no  difficulty  in  swallowing.  There  was  great  precordial  anxiety,  and  facies 
hippocratica .  Suddenly  the  pulse  entirely  ceased,  though  the  cardiac  beats  could 
still  be  feebly  heard  ;  and  a  deathly  pallor  supervened.  The  patient  rolled  from 
.'-ide  to  side  of  the  bed.  The  pupils  were  now  dilated.  Tonic  convulsions  of  the 
facial  muscles  set  in,  with  trismus  ;  then,  three  hours  after  the  dose,  general  clonic 
convulsion,  and  the  patient  lost  consciousness.  In  five  or  six  minutes  muscular 
relaxation  ensued,  but  the  convulsions  returned  in  a  quarter  of  an  hour.  An  hour 
later  death  appeared  imminent.  Vomiting  now  set  in,  the  pulse  improved,  and  in 
twenty-one  hours  the  man  was  convalescent. 

. 1  h®  tl!ird  terminated  fatally.  Dr.  Mayer,  who  had  prescribed  for  the  above 
^  h’  f  from  fifty  to  sixty  drops  of  the  solution  of  nitrate  of  aconitine 

fi  st  nfbTl  f°r  pa!ient-  Thls  corresponds  to  one -thirteenth  to  one  twenty- 

hist  of  a  grain  of  the  nitrate.  It  may  be  assumed  that  the  dose  was  probablv 

a  The  Wmptoms  commenced  in  an  hour  and  a  half  •  but 

ey  were  not  accurately  noted  till  8  p.m.,  four  hours  after  the  alkaloid  had’ been 

There  was  great  precordial  anxietv  ?  6  t0ngUe  Was  swollen- 

and  heaviness  of  the  limbs— esi iccial  v  ^mPlamcd  of  burning  pain,  weakness, 

vision  was  lost,  and  the prjils beca^d Jatei'  WWlH°h  fe“  “Id'  Sudd«dv 
tracted,  and  vision  was  restored  Vnmif'  '  S  ’  however,  they  again  con- 
At  4.40  p.m.  severe  “nvuSs  by  tioU.i”8  the  fauces. 

m  each  ear  alternately,  and  deafness  Ftl  ’  1  *  ‘st<  rtoroils  respiration,  singing 

y,  ana  aealness.  Ether  was  employed  hypodermically,  and 

1  1896,  1,  399. 

Schmidt’s  Jahresb  189  n  199.  x?  ,  ,,  • 

’  P-  122  5  BeB-  Min.  Woch.,  1880,  p.  337. 
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POISONING  BY  FOOL’S  PARSLEY 


its  use  was  followed  by  renewed  vomiting  and  convulsions.  The  pulse  nevertheless 
improved,  and  ether  was  again  injected.  In  a  few  minutes  there  was  renewal  of 
Kill?  JTi  fi  convulsions,  and  the  patient  became  unconscious  ;  the  pulse 
failed  and  death  ensued  at  9  p.m.,  without  return  of  consciousness,  five  hours  after 
e  administration  of  the  fatal  dose.  On  post-mortem  examination  the  viscera  were 
unusually  charged  with  blood,  and  there  was  considerable  hyperscmia  of  the  stomach 
and  small  intestines,  so  that  the  colon  and  rectum  appeared  pale  and  bloodless  bv 
contrast.  The  intestines  contained  faeces,  there  having  been  no  stool  passed  during 
the  illness  ;  and  the  bladder  contained  two  and  a  half  ounces  of  urine 
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Poisoning  by  /Ethusa  cynapium  (Fool’s  Parsley)  [Umbellifeiae ' 


Source  and  Method  of  Occurrence.  Fool’s  parsley,  or  lesser  hemlock, 
is  common  in  gardens  in  some  districts.  The  leaves  so  closely  resemble 
those  of  parsley  that  they  have  often  been  gathered  for  them  by  mistake. 

That  the  root  of  this  plant  contains  a  poison,  and  that  it  is  capable 
of  producing  fatal  effects  is  shown  b}r  a  case  in  which  death  took  place 
in  an  hour. 

Leschke  1  says  that  fool’s  parsley  contains  coniine.  It  is  also  stated 
to  contain  an  alkaloid  cynapine  which  is  also  present  in  iEthusa  fatua, 
but  is  apparently  not  dangerous  to  animals.2 

The  death  of  two  Italian  prisoners  of  war  is  reported  from  eating  the 
root  which  they  mistook  for  an  edible  Italian  root.3 

Two  ladies  partook  of  some  salad,  into  which  the  leaves  of  this  plant  had  been 
put  by  mistake  for  parsley.  They  soon  experienced  nausea,  with  occasional  vomit¬ 
ing,  oppressive  headache,  giddiness,  and  a  strong  propensity  to  sleep,  though  this 
was  prevented  by  frequent  startings  and  excessive  agitation.  There  was  a  sensation 
of  pungent  heat  in  the  mouth,  throat  and  stomach,  with  difficulty  of  swallowing, 
thirst,  and  loss  of  appetite.  There  was  numbness,  with  tremors  of  the  limb.  The 
two  patients  only  slowly  recovered  from  the  effects  of  the  poison.4 

Analysis.  It  is  distinguished  from  garden  parsley  by  the  smell  of  its 
leaves  when  rubbed,  which  is  peculiar,  disagreeable,  and  very  different 
from  that  possessed  by  the  leaves  of  parsley.  The  leaves  of  fool’s  parsley 
are  finer,  more  acute,  and  of  a  darker  green  colour.  Its  flower-stem,  which 
is  striated,  or  slightly  grooved,  is  easily  known  from  all  other  umbelliferous 
plants  by  the  beard,  or  three  long  sharply  reflexed  bracts  of  the  partial 
involucrum  under  the  flower.  The  flowers  are  white  ;  those  of  the 
garden  parsley  are  of  a  pale  yellow  colour. 
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VEGETA  BLE  P  U PGA  TI V ES 


Poisoning  by  Aloes  (Sp.  Var.)  and  other  Vegetable  Purgatives 

Source  and  Method  of  Occurrence.  These  substances,  such  as  Julep 
Podaphyceum,  colveynth,  elaterium,  scammony,  etc.,  contain  active 
principles  usually  resinous,  which  cause  irritation  of  the  intestinal  tract, 
colic  and  diarrhoea  and  effusion  of  mucus  into  the  gut.  They  cause  con¬ 
gestion  of  the  pelvic  viscera  and  also  is  stated  to  have  a  specific  effect 
on  the  uterus.  Colocynth  1  has  occasioned  death  in  several  instances  : 
in  one  case  a  teaspoonful  and  a  half  of  colocynth  powder  destroyed  life  ; 
and  one  drachm  of  gamboge,  a  medicine  much  used  by  quacks,  has  proved 
fatal  to  a  man.2  Aloes  and  colocynth  mixed  are  said  to  be  the  basis  of 
the  quack  medicine  sold  under  the  name  of  Morison’s  Pills. 

These  have  proved  fatal  in  many  instances  from  the  exhaustion  produced  by 
excessive  purging  from  the  large  quantity  taken  in  frequently  repeated  doses. 
Our  knowledge  of  the  symptoms  and  appearances  jiroduced  by  these  irritants  is, 
indeed,  chiefly  derived  from  the  cases  which  have  proved  fatal  under  this  treatment. 
In  the  seventeenth  volume  of  the  Medical  Gazette  will  be  found  four  cases  of  this 
description.  The  most  prominent  symptom  is  excessive  purging,  with  the  discharge 
of  large  quantities  of  mucus  ;  the  individual  becomes  exhausted,  and  slowly  sinks. 
In  some  instances  the  symptoms  are  those  of  inflammation  and  ulceration  of  the 
bowels.  In  1836  a  man  was  convicted  of  having  caused  the  death  of  a  person  by  the 
administration  of  these  pills  ;  in  this  instance  the  death  of  the  deceased  was  clearly 
due  to  the  medicine,  and  on  inspection  the  stomach  was  found  inflamed  and 
ulcerated  ;  the  mucous  membrane  of  the  small  intestines  was  inflamed  and  softened, 
and  there  was  the  appearance  of  effused  lymph  upon  it. 


Holloway’s  Pills  are  of  a  more  innocent  description  ;  the  principal 
ingredients  in  them  is  aloes.  In  all  cases  it  must  be  remembered  that 
these  drastic  purgatives  may  cause  serious  symptoms,  or  even  death, 
when  administered  to  infants,  or  to  persons  debilitated  by  age  or  disease  ; 
and  it  is  not  necessary  that  the  dose  should  be  very  large  in  order  that  the 
fatal  effects  should  follow.  The  question  here  will  be,  whether  the 
medicine  caused  death,  or  whether  it  simply  accelerated  it,  although  in  a 
legal  view  that  which  accelerates  causes.  Probably  many  deaths  are 
accelerated  by  self-administered  purgatives. 


Hierapicra  ( Holy  Bitter)  is  a  popular  aloetic  compound,  and  one  death  is 
reported  to  have  been  produced  by  it  in  1837-8.  There  is  reason  to  believe  that 
it  is  occasionally  used  for  the  purposes  of  procuring  criminal  abortion.  A  man 
was  tried  and  convicted  of  this  offence,3  and  the  noxious  properties  of  this  compound 
then  became  -a  subject  of  inquiry.  The  dose,  and  the  condition  of  the  woman  to 

tr-lT\lt  1S  adm:niStTd’  Wl11  of  course  affect  the  answer  to  this  question.  At  the 
trial  above  mentioned  it  was  probably  considered  to  be  a  noxious  substance  within 

rmwr  Tg  °f  rh°  The  fact  that’  "nder  the  names  of  Pulvis  lies  cuZ 

Canella,  it  was  formerly  admitted  into  the  British  Pharmacopoeias  cannot  iustifv 
the  mischievous  uses  to  which  it  may  be  put.  Hierapicra  is  a  sluff-coE  S 
of  an  intensely  bitter  taste.  It  consists  of  four  parts  by  weight  of aloes and  on* 

fix'ed^trS ^  fiveTolh^  °anella  ^  •  The  P™Per  -edicifal  dose  was  formerlv 
chiefly  due  to  the  aloes  f  Thif special lv a ffectTt? ^  °n  Pre^nant  finales  are 

violent  irritation  or  purging  may  affect  the  5®  T  ***  contiguity>  under 

SSSUSTtf  SIS 


1  d _ l  . 


1  See  also  p.  674. 

3  Trai11,’8  “  Outlines,”  150. 


Aylesbury  Lent.  Ass.,  1857,  i?.  v.  White. 
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respecting  the  poisonous  properties  of  aloes.  A  woman,  at.  43,  not 
suffeiing  tioni  any  apparent  disease,  swallowed.  two  drachms  of  powdered 
aloes  in  coffee.  Violent  purging  supervened,  and  she  died  on  the  following 
morning,  twelve  hours  after  having  taken  the  medicine.  On  inspection 
the  stomach  was  found  partially,  and  the  small  intestines  extensively, 
inflamed.  There  were  no  other  particular  appearances  to  account  for 
death,  and  this  was  referred  to  the  effect  of  the  aloes. 

For  the  detection  of  aloes,  see  Allen’s  “  Commercial  Organic  Analysis,” 
5th  Edition,  Vol.  VIII,  p.  79  ff. 


Arrow  Poisons 

These,  perhaps,  hardly  come  within  the  range  of  a  work  on  medical 
jurisprudence,  for  happily,  the  use  of  poisoned  arrows  is  confined  to 
certain  tropical  native  races.  Stockman,  of  Glasgow,  delivered  an 
interesting  address  on  these  poisons  in  1898,  which  is  well  worth  the 
reader’s  attention.1  (See  also  poisoning  by  Curare,  p.  687). 

He  states  that  the  bushmen  in  South-West  Africa  use  local  poisons,  differing  in 
different  districts.  He  mentions,  on  the  authority  of  Baines,  a  poison  made  by 
smearing  the  entrails  of  a  caterpillar  on  the  arrow  point,  “  the  action  of  which  has  a 
generic  resemblance  to  snake  poison.”  Other  tribes  used  the  amaryllis  disticha, 
various  species  of  Euphorbium  and  Acokanthera,  alone  or  mixed  with  snake,  spider, 
and  beetle  poisons. 

The  Choco  Indians,  in  Colombia,  South  America,  also  use  a  peculiar  poison, 
derived  from  a  tree-frog,  the  Phyllobates  chocoensis,  which  they  hold  on  a  stick 
near  a  fire,  when  the  heat  causes  the  glands  of  the  skin  to  secrete  the  poisonous 
fluid.  The  Choco  Indian  poison  is  innocuous  when  given  by  the  mouth  ;  a  few 
experiments  have  been  made  with  it  in  France,  but  its  exact  action  remains  rathex 
doubtful.  It  is  capable  of  killing  large  carnivora. 

The  most  deadly  are  the  arrow  poisons  derived  from  the  root  wood  of  different 
species  of  Acokanthera,  trees  about  fifteen  feet  high  A.  schimperi,  A.  deflersii, 
and  A.  ouabai.  From  these  is  prepared  the  deadly  arrow  poison  of  the  Somalis 
known  now  for  a  long  time  and  very  fully  described  by  Burton  (“  First  Footsteps 
in  East  Africa,”  1856).  The  poison  is  known  as  Waba,  \\  abayo,  or  Ouabaio. 
It  is  a  thick  tar-like,  watery  extract,  the  active  constituent  in  which  is  a  glucoside 
known  as  ouabain  (Arnaud),  and  it  is  made  by  splitting  up  the  root  into  small 
nieces  boiling  these  with  water,  inspissating  the  juice,  and  then  adding  usually 
snake -venom  or  other  poisonous  vegetable  extracts.  Burton  says  that  cattle  eat 
the  leaves  of  the  tree  only  if  very  hungry,  and  that  the  berries  are  edible. 

Besides  the  Somalis,  the  Wa  Nyika  Wakamba  the  Massai  Wa  Nyamwesi 
and  many  tribes  of  Eastern  and  Central  Equatorial  Africa  use  practically  this 
same  poison,  although  there  are  many  minor  differences  in  its  composition  among 
these  different  peoples.  Many  of  the  prepared  poisons  contain  very  irritating  sub- 
strrnceswtdch  productive  of  severe  local  symptoms  in  the  bounded  Boehm 
,  the  unisonous  dose  for  a  dog  per  kilo,  of  its  weight  is  about  ,1,Bth  gram 
e^to^th  g?aS Ttrophanthta.  and^th  gram  ouabain,  which  gives  some  .dea 

°f  *irf*South^West?Africa  the  Ovambas  also  use  a  heart  poison  derived  from  a 
•  f  4 denium  while  the  Strophanthus  is  widely  used  on  the  Congo,  on  Lak 

7 IS"  death,  the  poison  being  known  only  to  certain  chief  men  who 

collect  it  and  serve  j*  l ^a  mixture  of  a  cardiac  poison  and  stiyclmine 

The  arrow  poison  of  the  pigmies  is  a  mi  Qw  win  kill  an  elephant, 

poison,  with  some  others.  It  is  v  eryd<  ^dly,  ^  ^  extracted  and  the  wound 
s"  anTw7hS,fSll  consequences  are  frequently  averted. 

i  Pharm.  Jour.,  1898,  pp.  550  and  585. 
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Another  set  of  arrow  poisons  which  have  a groJingt^ Borneo, 

sk  Mtfssr  TrrES  ^Sr^prf^xi 

££££  *ZrZ"see^X  poisonous 

bp"  -00037  “  a^Se^iUn  W 

saD  is  known  as  Ipoh  Kayu  (tree  poison)  among  the  natives.  It  kills  guinea-pi^s  a 
other  small  animals  in  a  few  minutes  from  stoppage  of  the  heart,  and  has  been  us 
in  Cochin  China  against  the  French  soldiers,  who  died  in  from  half  an  houi  to 
several  days  after  receiving  their  wounds.  It  is  m  use  throughout  the  Eastern 
Archipelago  by  nearly  all  the  native  peoples,  pure,  or  mixed  with  snake-poison, 
scorpions,  centipedes,  other  plants,  and  occasionally  with  arsenic.  The  differen 
prepared  poisons  vary  greatly  in  strength,  and  one  old  specimen  which  I  examined 

was  quite  innocuous.  .  .  , . 

Aconite  root  (A.  ferox),  imder  the  name  of  Bis,  Bish,  Bikli,  and  sometimes 

called  tiger  poison,  is  used  as  an  arrow  poison  in  Nepaul  and  along  the  eastern 
frontiers  of  our  Indian  Empire,  and  on  the  French  and  Chinese  frontiers  also  most 
probably.  It  is  very  active,  but  the  effects  of  aconite  are  so  well  known  that  I 
need  not  linger  over  them  here. 

We  come  lastly  to  the  different  species  of  Strychnos,  which  are  so  largely  used 
in  South  America,  in  the  East  Indian  Archipelago,  and  to  a  much  more  limited 
extent  in  Africa  for  preparing  these  poisons.  The  most  famous  of  them  is  Curare, 
first  brought  to  Europe  in  1595  by  Sir  Walter  Raleigh.  Under  various  names  it  is 
used  over  the  immense  tract  of  country  comprised  in  the  basins  of  the  Amazon  and 
Orinoco  and  their  tributaries.  A  very  minute  and  interesting  account  of  its  manu¬ 
facture  has  been  given  by  Humboldt,  from  which  it  appears  that  it  is  a  concentrated 
extract  made  with  cold  water  from  the  bark  of  several  species  of  Strychnos,  and  that 
this  is  mixed  with  other  poisonous  and  non-poisonous  ingredients  to  increase  its 
efficacy  and  consistence.  It  is  not  poisonous  when  swallowred,  owing,  it  is  said, 
to  the  slow  rate  at  which  it  is  absorbed,  and  Humboldt  says  that  the  Indians  lick 
it  off  their  fingers  and  use  it  as  a  stomachic  tonic.  Its  harmlessness  when  given  by 
the  mouth  has  been  frequently  confirmed  by  exact  experiment.  But  when  injected 
subcutaneously  it  proves  rapidly  fatal  by  paralysing  the  ends  of  the  motor  nerves 
in  muscle,  so  that  movement  becomes  impossible  and  death  takes  place  from  the 
respiratory  muscles  ceasing  to  act  on  the  chest  wall.  A  large  dose  kills  in  a  few 
minutes,  and  there  is  no  antidote  known.  Besides  this  action  on  the  nerves,  which 
is  due  to  curarin,  it  has  a  paralysing  effect  on  the  heart,  due  to  a  second  active 
principle,  discovered  by  Boehm  and  named  by  him  curin. 

In  the  Malayan  Archipelago  the  Strychnos  or  Upas  tieute  furnishes  a  sap  largelv 
used  for  poisoning  arrows,  and,  the  active  principles  being  strychnine  and  brucine, 
we  get  the  well-known  convulsant  effect  of  these  substances  in  animals  or  men 
struck  by  the  arrows. 

I  have,  however,  examined  the  root  bark  of  two  species  of  Strychnos  used  as  an 
arrow  poison  by  the  natives  of  Perak  in  the  Straits  Settlements,  and  found  that 
both  had  a  marked  digitalis -like  action  on  the  heart,  as  well  as  a  curare-like  action 
on  the  motor  nerves.1  These  are  mixed  with  a  third  substance  called  “  prual,” 
which  paralyses  the  muscles.  When  these  different  ingredients  are  mixed  thev  form 
a  most  efficient  means  of  dealing  death,  seeing  that  they  paralyse  simultaneously 
the  heart,  the  motor  nerves,  and  the  voluntary  muscles. 

In  conclusion,  I  may  just  mention  two  other  poisons,  neither  of  which  is  perhaps 
loroug  i  y  authenticated.  The  Amos  in  Japan  are  said  to  use  a  preparation  made 
from  aconite  and  tobacco,  while  the  natives  of  the  New  Hebrides  are  stated  to  smear 

cnMX^th  Wlt+.1  d?mp  earth  containing  the  tetanus  bacillus,  so  that  a 

cut  infects  their  victim  with  this  disease.  It  is  more  probable,  perhaps  that  the 

wound  inflicted  by  these  weapons  sometimes  becomes  infected  with  the  bacilli 
through  the  ordinary  channels.  The  North  American  Indians  do  not  use  arrow 
poisons,  nor  do  the  aborigines  of  Australia,  so  far  as  is  known. 

n  spite  of  the  large  number  of  arrow  poisons  which  are  known  to  us  the  toxin 

ShoSghX  S  no^l^lude^l^espwiall1^!^  fiv°  headings 

(1)  Those  which  act  on  the  heart 

1  Lab.  Rep.  Roy.  Coll.  Phys.  Ed.,  vol.  6. 
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,Teth  a1 on  v.r™-  “d 

<*>  «r  ";"irf"  '-•  iike  8tryclmine  ! and 

~Lart:,='re  is  0uaL-: «- 

th/p;  an  antridote  to  th«se  poisons,  the  following  paragraph  appears  in 
he  Phan,  Jour,  for  1897  p.  458  The  attention  of  the  Government 

n  Tn  y  .been, dlrected  t0  the  subject  of  arrow  poison  by  the  fatal 
i esiilts  following  the  wounds  caused  by  poisoned  arrows  in  Uganda,  and 

specimens  of  the  arrows  with  the  poison  on  them  have,  it  appears,  been 
sent  by  the  Marquis  of  Salisbury  to  the  Royal  College  of  Physicians  for 
mvestigation,  in  the  hope  that  some  antidote  might  be  devised.  The 
chief  poison  used  in  this  part  of  Central  Africa  is  evidently  an  Acokantliera ,2 
and  an  antidote  to  its  action  would  in  all  probability  prove  an  antidote 
to  the  poison  of  the  arrows.  Thanks  to  the  researches  of  Professor 
T.  R.  Fraser,  of  Fdinburgh,  we  are  now  in  possession  of  a  knowledge 
of  the  physiological  action  of  the  plant,  and  it  should  not  be  difficult 
to  find  a  physiological  antidote.  Meanwhile,  however,  news  has  arrived 
from  Uganda  that  Dr.  Macpherson,  who  was  with  the  Grant  Column  on 
the  way  to  the  Man  Mountains,  west  of  the  Uganda  Road,  has  discovered 
that  the  injection  of  a  solution  of  strychnine  answers  the  purpose  of  an 
antidote.  He  was  able  to  bring  round  to  life  men  wounded  with  the 
poisoned  arrows,  where  previously  the  wounds  had  generally  proved 
fatal.  Should  the  investigations  made  by  the  College  of  Physicians  prove 
that  Dr.  Macpherson’s  remedy  is  entirely  successful,  the  fact  will  probably 
prove  useful  in  two  ways,  for  another  antidote  to  strychnine  poisoning 
will  have  been  added  to  those  already  known,  if,  as  may  be  presumed,  the 
drugs  should  be  mutually  antidotal.  Other  African  arrow  poisons  contain 
Strophanthus,  and  as  strophanthin  belongs  also  the  class  of  cardiac 
poisons  and  to  the  same  natural  order,  it  would  be  important  to  determine 
whether  strychnine  is  also  antidotal  to  Strophanthus  ” 
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Poisoning  by  Artemisia  (Sp.  Var.).  Oil  of  Wormwood.  Absinthe 

Source  and  Method  of  Occurrence.  The  chief  constituent  of  the  oil 

is  a  camphor-like  body  known  as  Thujol,  which  acts  in  a  manner  siinilai 
to  camphor,  namely  excitation  of  the  central  nervous  system  followed  by 
unconsciousness  and  general  convulsions  first  chronic  then  tonic  in 
nature.3  Absinthe  was  formerly  prepared  from  a  species  of  artemisia 
and  other  oils  and  was  much  used  in  France  where  it  caused,  according 
to  Legrand,  derangement  of  the  digestive  organs,  intense  thirst,  restle:>s- 
ness,  giddiness,  tingling  in  the  ears,  and  illusions  of  sight  and  hearing. 

1  East  African  Med.  Jour.,  15  :  419  (1939). 

2  See  Pharm.  Jour.  [3],  vol.  24,  p.  41. 

3  Sampson,  W.  L.,  Jour.  Pharm.  and  Exp.  Therap.,  Go  :  -  to  (1939). 
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These  symptoms  were  followed  by  trembling  in  the  arms,  hands  and  legs, 
numbness  in  the  limbs,  loss  of  muscular  power,  delirium,  loss  of  intellect, 
general  paralysis,  and  death. 

Magnan,  who  had  under  his  observation  250  patients  more  or  less 
injured  in  health  by  the  abuse  of  this  intoxicating  liquid,  and  who  has 
besides  performed  numerous  experiments  on  animals,  states  that  epileptic 
convulsions  are  generally  observed  in  these  cases.  Delirium  Uertiens  is 
the  ordinary  result  of  the  abuse  of  alcohol,  but  the  epileptic  attacks  are 
specially  referable  to  the  absinthe.  Magnan  describes  it  as  “  absinthe 
epilepsy.”1 

At  "the  present  time,  absinthe  from  reputable  makers  is  free  from 
thuyon.2 

The  following  is  the  report  of  a  case  of  poisoning  by  oil  of  wormwood  : 

A  druggist’s  shopman  was  found  early  one  morning  by  his  master,  lying  on  the 
floor  of  the  shop,  perfectly  insensible,  convulsed,  and  foaming  at  the  mouth.  He 
was  in  a  short  time  no  longer  violently  convulsed,  but  was  still  insensible  ;  the  jaws 
were  clenched,  and  the  pupils  dilated.  The  pulse  was  weak,  compressible,  and 
slow.  From  time  to  time  he  uttered  incoherent  expressions,  and  attempted  to 
vomit.  Repeated  doses  of  stimulants,  sal  volatile  and  water,  lime  water,  and  an 
emetic  of  mustard  and  sulphate  of  zinc  were  administered.  Free  vomiting  ensued, 
and  consciousness  partially  returned.  Artificial  warmth  was  applied  to  the  limbs, 
and  brandy  given  at  intervals,  with  draughts  of  milk  and  lime  water.  He  gradually 
recovered.  The  matters  vomited  smelt  strongly  of  oil  of  wormwood,  and  the 
nature  of  the  poison  was  placed  beyond  doubt  by  the  discovery  of  the  bottle,  with 
marks  on  its  mouth  of  the  oil  having  been  recently  poured  out.  The  druggist  stated 
that  at  least  half  an  ounce  had  been  taken.  From  the  persistent  smell  of  the  oil 
in  the  ejected  matters,  after  repeated  vomiting,  it  is  probable  that  this  was  even 
less  than  the  real  quantity.  The  man,  on  recovering,  had  totally  forgotten  all  the 
circumstances  connected  with  the  case,  and  persisted  in  stating  that  he  knew  no 
reason  why  he  should  have  taken  it. 
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Poisoning  by  Artemisia  maritima 

Source  and  Method  of  Occurrence.  The  dried  unexpanded  heads  of 
the  plant,  which  is  not  uncommon  on  the  coasts  of  the  British  Islands 
form  santonica,  or  wormseed,  from  which  a  naphthalene  derivative 
know  n  as  santonin  is  obtained  ;  it  is  much  used  as  a  vermifuge  and 
cases  of  poisoning  from  idiosyncrasy  and  overdoses  are  known.  San¬ 
tonica  contains  from  2  to  2\  per  cent,  of  santonin. 

Santonin  has  been  occasionally  mixed  with  and  mistaken  for  strychnine 

nr  Dirp  Qwr.Q/t  * 


Toxicity  and  Fatal  Dose.  The  toxicity  of  santonin  must  be  reckoned 
a.  rather  high,  for  about  two  grains  have  proved  fatal  to  a  child  aged 
hve  and  a  half  years,  in  twelve  hours.  Recovery  in  a  child  has  however 
fo  lowed  after  taking  ten  grains.  Recovery  has  taken  place  in  a  man’ 
aftei  taking  an  ounce  of  santonin  in  mistake  for  Epsom  salts.  ’ 

1872,  p.  60mami  b  Jahreabericht>  18,->  P-  499,  and  Bouchardat’s  “Ann.  do  Tlierap.,” 
2  J.A.M.A.,  113  :  1822  (1939). 
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The  official  dose  is  one  to  three  grains,  and  for  a  child  a  year  old 
about  one-third  to  one-half  of  a  grain  should  suffice. 

Symptoms.  (1.)  The  special  symptom  is  a  peculiar  disturbance 
ot  vision,  objects  appearing  at  first  blue,  then  yellow  ;  finally  colour¬ 
blindness  results  for  some  time.  This  curious  fact  is  explained  by  Huffier 
and  Helmholtz  as  being  due  to  the  action  of  the  santonin  on  the  visual 
purple  ot  the  retina,  (ii.)  Headache,  giddiness  and  a  species  of 
intoxication  frequently  occur,  (iii.)  Gastric  pain,  vomiting,  and  laboured 
respiration  may  be  produced,  (iv.)  In  large  doses  convulsions,  stupor, 
loss  of  consciousness,  and  death  from  collapse  occur,  (v.)  The  urinary 
secretion  is  increased,  and  the  urine  is  coloured  saffron-yellow,  which 
turns  pink  if  the  urine  is  made  alkaline  ;  in  severe  poisoning  there  may 
be  haematuria. 


Treatment.  The  stomach  should  be  emptied  and  washed  out  by 
means  of  the  stomach  tube,  or  an  emetic  of  mustard  and  water  should 
be  given,  and  a  suitable  cathartic  should  be  given.  Stimulants  should 
be  administered  to  counteract  the  depressing  action  of  the  poison,  and 
if  convulsions  are  present  ,  they  should  be  treated  with  potassium  bromide 
and  chloral,  or  by  short -acting  barbiturates  given  intravenously. 

Post-mortem  Appearances.  Nothing  characteristic. 

Analysis.  Santonin  may  be  extracted  from  acid  aqueous  solutions 
by  shaking  out  with  chloroform  ;  it  will  not  come  away  from  alkaline 
solutions,  as  it  plays  the  part  of  a  weak  acid,  forming  combinations  with 
alkalies  which  are  soluble  in  water. 

A  solution  of  sodium  hydroxide  produces  a  violet-red  colour  with 
santonin.  Dragendorff  has  devised  a  modification  of  a  former  test 
which  is  thus  performed  :  A  little  sulphuric  acid  diluted  with  half  its 
volume  of  water  is  added  to  some  santonin  and  gently  heated  until  a 
yellow  colour  is  produced  ;  when  cold  a  few  drops  of  a  very  dilute  solution 
of  ferric  chloride  are  added,  and  on  again  warming  a  blue  or  reddish 
violet  colour  is  produced  (Mann). 

Luff  thus  describes  the  sulphuric  acid  test  : — 

Strong  sulphuric  acid  is  diluted  with  half  its  bulk  of  water,  a  little 
of  the  diluted  acid  is  added  to  some  santonin  in  a  porcelain  dish,  and  the 
mixture  warmed  on  a  water-bath  until  a  yellow  colour  is  developed  ; 
while  warm  a  few  drops  of  dilute  solution  of  ferric  chloride  are  added 
drop  by  drop  ;  as  each  drop  falls  in,  a  ring  of  a  beautiful  red  or  reddish - 
violet  colour  is  produced  around  each  drop,  changing  to  purple,  and 
afterwards  to  brown.  The  colour  is  soluble  in  amyl  alcohol. 

The  presence  of  santonin  in  the  urine  may  usually  be  ascertained 
by  the  addition  of  a  little  sodium  hydroxide  ;  if  present  a  red  colour  is 
produced.  Rhubarb  present  in  the  urine  yields  the  same  reaction  ; 
but  if,  after  the  addition  of  sodium  hydroxide,  excess  of  milk  of  lime 
is  added,  and  the  urine  afterwards  filtered,  the  filtrate  is  colourless  it 
the  reddening  is  due  to  rhubarb,  but  retains  its  colour  if  it  is  due  to 

Santonin  crystallises  in  four-sided  tables,  which  have  the  remarkable 
property  of  acquiring  a  brilliant  yellow  colour  by  exposure  to  light 
(photosantonin).  It  is  only  very  slightly  soluble  in  cold  water,  but  moie 
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■  l  nf  water  when  it  gives  an  almost  tasteless  solution  ;  but  it  is 
so  m  hot  water,  wnen  n  tastr  Its  best  solvent  is 

a  "few^degrees  abo ve 

ts  melting-point-  Nitric,  iodic,  and  sulphuric  acids  have  no  act.cn  on 
t  in  the  cold  Sulphomolybdic  acid  produces  a  pale  rec  dish-b  own 
colour  Bichromate  of  potash  added  to  the  mixture  with  sulphuric 
acid  produces  no  colours  like  strychnine,  but  only  green  sulphate  of 

chromium. 

Cases.  A  man  gave  to  his  daughter,  cel.  10,  about  155  grains  of  wormseed  for 
tlie  cure  of  worms.  § Within  two  or  three  hours  she  was  seized  with  violent  \  omitn  g. 
followed  bv' convulsions,  with  coldness  of  skin.  The  followmg  day  worms  were 
discharged?  X  «  by  a  doctor  on  the  third  day.  There  was  severe 
vomiting  with  convulsions,  the  pupils  were  dilated  and  insensible  to  light.  The 
cnrl  was  drowsy,  and  suffered  from  some  pain  in  the  stomach  bhe  died  before  any 
medicines  could  be  employed.  The  body  was  not  inspected. 

Mann  records  the  following  curious  case  of  chronic  poisoning  by 


santonin  : — 

A  boy  aged  eleven  years,  who,  on  account  of  pain  in  the  abdomen,  which  was 
supposed  by  his  mother  to  be  due  to  worms,  had  santonin  given  to  him  for  months. 
Clonic  spasms  then  developed,  to  combat  which  the  doses  of  santonin  were  increased. 
Paralysis,  twitchings,  dizziness,  pain  in  the  head,  vomiting,  yellow  and  violent 
vision,  sparks  before  the  eyes,  and  finally  loss  of  speech  occurred  and  necessitated 
medical  advice.  Under  treatment  the  patient  was  able  to  walk  in  six  weeks,  but 
it  was  nine  w  eeks  before  he  regained  the  powrer  of  speech. 
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Poisoning  by  Arum  maculatum  (Araceae) 

Source  and  Method  of  Occurrence.  This  plant  is  a  common  British 
plant,  putting  up  its  leaves  and  spathe  in  early  spring.  The  leaves  are 
glossy  and  spotted,  and  about  August  clusters  of  scarlet  berries  appear. 
It  is  popularly  known  as  “  lords  and  ladies,”  “  cuckoo-pint,”  ‘Water 
robin,”  etc.,  and  children  occasionally  suffer  from  chewing  parts  of  the 
plant.  During  the  potato  famine  in  Ireland  large  quantities  of  the  big 
bulbous  root  of  the  plant  were  dug  up  and  eaten.  When  eaten  raw 
they  produced  toxic  symptoms,  but  after  boiling  they  appeared  to  be 
innocuous.  The  plant  contains  an  acrid  juice  of  unknown  chemical 
nature  which  acts  as  a  powerful  irritant. 

A  girl,  aged  three  years,  died  suddenly  after  having  eaten  some  plants  in  the 
garden.  A  post-mortem  examination  showed  that  death  was  due  to  poisoning  with 
the  leaves  of  the  Arum  maculatum.1 

REFERENCES 

Alliott,  Arum  maculatum  :  Case  of  Poisoning.”  B.M.J.,  1881,  1,668. 

Eraser,  Cases  of  Poisoning  with  Arum  maculatum.'’’  B.M.J  1861  1  fivi 
Murrell,  “  Arum  maculatum."  B.M.J. ,  1881,  1,  720.  ’  ’ 

1  Lancet,  1900,  1,  p.  117G. 


652 


POISONING  BY  MALE  FERN 


Poisoning  by  Aspidium  filix-mas,  or  Oil  of  Male  Fern 
Source  and  Method  of  Occurrence  Tiip  •  1  . 

recorded.  P°1SOnmg  by  it  are  rare,  but  fatal  cases  have  been 


Toxicity  and  Fatal  Dose.  The  medicament  depends  for  its  active 
properties  chiefly  on  the  presence  of  filicic  acid,  a  derivative  of  nlfloro 

height1  "  11C1  Sh°Uld  be  PPeSent  t0  the  extent  of  24  to  26  cent,  by 

•  xi  G  '  er5  satiable,  probably  as  much  because  of  variation 

hJh  mi  +i°f  ablSOrpti°n  as  of  varied  ir^mdual  susceptibility.  It  has 
een  said  though  without  much  supporting  evidence,  that  the  toxicity 

ot  male  fern  is  increased  by  the  simultaneous  administration  of  oifv 
cathartics  such  as  castor  oil.  Many  deaths  have  occurred  when  the 
dose  has  exceeded  2  drachms  of  the  oleoresin. 


Symptoms.  With  toxic  doses  there  may  be  delirium,  cramp,  con¬ 
vulsions  and  coma,  death  occurring  from  respiratory  failure.  Blindness 
temporary  or  permanent,  lias  been  reported. 

^irf^men^*  •  ^  spontaneous  vomiting  does  not  occur,  the  stomach 
should  be  emptied  either  by  the  tube  or  an  emetic,  after  which  general 
treatment  w  ill  be  required,  and  probably  the  administration  of  stimulants. 

Case.  Dr.  C.  F .  W  akefield  reported  the  following  case  which  occured 
in  1898:— 

A  man,  cet.  25,  at  10.30  a.m.,  took  eight  ten-minim  capsules  of  oil  of  male  fern  ; 
at  11.30,  Epsom  salts,  one  ounce,  at  once  ;  3.5  p.m.,  attended  his  cows  ;  8.10  p.m., 
at  the  inn,  where  he  drank  two  pints  of  beer  only.  He  had  no  food  all  day  ;  he 
walked  home,  half  a  mile,  shut  up  his  chickens  and  poultry  for  the  night  and  talked 
to  his  wife  quite  rationally.  He  then,  about  10.30,  stooped  down  to  take  off  his 
boots,  and  was  sick  two  or  three  times,  vomiting  “  half  a  pailful.”  Bowels  had  been 
open  six  times  during  day.  10.30-1 2.30,  he  was  quite  unconscious  ;  before  becoming 
so  five  men  held  him  down  to  prevent  him  biting.  I  washed  him  out,  but  only  got 
away  a  lot  of  glairy  mucus.  He  came  round  about  1  a.m.  Pulse  140  ;  feet  cold. 
He  had  previously  taken  eighteen  five-minim  capsules  followed  by  castor-oil  im¬ 
mediately.  “  It  all  wrent  through  in  half  an  hour.”  The  chemist  sold  the  box  of 
three  dozen  capsules  without  any  directions  or  advice. 

The  following  cases  are  related  by  Mann  1  : — 

A  man,  thirty  years  old,  was  given  a  draught  containing  one  ounce  and  a  half 
instead  of  one  drachm  and  a  half  of  the  extract  of  male  fern,  which  he  took  in 
two  doses.  Soon  after  the  first  dose  ho  felt  unwell,  and  after  the  second,  which 
was  given  some  hours  subsequently,  he  began  to  vomit,  and  was  purged  ;  then 
followed  cramps,  profuse  sweating,  delirium  and  coma,  which  ended  in  death  about 
twenty  hours  after  the  draught  was  taken.  At  the  necropsy  the  omentum  and  the 
peritoneal  covering  of  the  small  intestines  were  bright  red,  and  in  the  sub-mucous 
tissue  of  the  stomach  were  ecchymoses  with  linear  extravasations  on  the  surface 
of  the  mucous  membrane.  An  instructive  case  is  related  by  Freyer  in  which  a  * 
child,  aged  two  and  three-quarters,  took  eight  capsules — each  containing  about 
fifteen  grains  of  extract  of  male  fern,  along  with  the  same  quantity  of  castor-oil — 
in  five  hours  ;  she  became  somnolent  and  as  though  paralysed,  and  died  after  the 
occurrence  of  some  spasms.  Section  showed  petechial  ecclwmoses  in  the  mucous 
membrane  of  the  stomach,  pronounced  injection  of  the  mucous  membrane  of  the 
intestines  and  venous  filling  of  the  various  organs.  The  interesting  point  to  note 


1  “For.  Med.” 
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is  that  three  weeks  previously  the  child  took  double  the  quantity  of  th^  extract, 
but  without  the  castor-oil.  A  case  is  recorded  by  Hoffmann,  m  which  a  chi i  d,  fi 
and  a  half  years  old,  had  very  nearly  two  drachms  of  the  extract  given  to  her  in  tl 
draughts  ;  death  took  place  in  six  hours,  with  symptoms  of  trismus  and  geneiaJ 
spasms.  The  same  appearances  were  found  as  in  the  other  cases. 
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Poisoning  by  Atractylis  gummifera 

Source  and  Method  of  Occurrence.  This  plant  seems  to  be  a  native 
of  the  Mediterranean  district  and  grows  freely  in  Malta.  The  following 
case  is  reported  by  Dr.  Zammit,  from  the  Public  Health  Laboratory, 
Malta,  in  the  B.M.J.,  1898,  1,  p.  211. 

The  carline  thistle  (local  name,  Xeckit-il-Miskta)  is  the  Carlina  gummifera 
(Dec.),  Atractylis  gummifera  (Lin.),  a  plant  common  in  Malta  and  in  other  countries 
on  the  shores  of  the  Mediterranean.  It  is  notable  for  its  root,  which  can  grow  to 
enormous  proportions,  and  for  its  purple  composite  flower  surrounded  by  spinous 
leaves. 

Three  children  ate  the  root  of  one  of  these  plants,  which  they  cut  with  a  knife  ; 
two  of  them,  a  girl  aged  eight  years  and  a  boy  aged  nine,  eating  it  rather  freely. 
They  ate  it  on  a  Wednesday  afternoon,  and  did  not  complain  at  all  before  the 
catastrophe  came  on.  On  Thursday  evening  the  girl  was  taken  ill,  and  the  parents 
were  soon  alarmed  at  the  stertorous  breathing  and  at  the  drowsiness  of  the  child, 
there  was  some  retching,  but  no  actual  vomiting.  Early  in  the  morning  the  child 
became  collapsed  and  died  before  any  medical  aid  could  be  got.  In  the  evening 
of  Friday  the  boy  returned  home  and  refused  to  eat.  He  was  told  that  the  girl 
had  died,  and  he  confessed  that  they  had  been  eating  some  roots  the  day  before. 
He  went  to  bed,  anti  soon  after  the  family  w^ere  startled  at  his  difficult  breathing. 
±he  father  of  the  girl  (the  children  were  cousins)  was  sent  for,  and  he  declared  that 
his  daughter  had  suffered  in  the  same  way.  The  district  medical  officer  was  hastily 
called,  but  it  was  too  late,  as  the  boy  died  a  few  hours  after,  comatose  and  with 
marked  signs  of  asphyxia. 

At  the  post-mortem  examination  the  two  bodies  had  the  same  appearance, 
r  ie  tongue  protruded  slightly  between  the  lips  ;  the  pupils  were  greatly  dilated. 

•  ?  ^bpearance  consisted  in  a  general  congestion  of  the  venous  system.  In  the 
girl  all  the  organs  were  highly  congested,  the  lungs  and  the  brain  especially  so. 
The  stomach  showed  capillary  injection  in  limited  areas.  It  containid  a  brown 
liquid  m  which  fibres  of  the  ingested  root  were  identified.  The  intestines  were 

rdToSl°S“d“ ficces-  The  heart  in  both  cases  ™ 

Of  t^r.e™  nw“Sarth:  SrS-Xo1^:  17Z 

intestines,  abundantly  in  the 

prudence  which  I  could  find  here  but  ooks  of  botany  and  medical  juris- 

described,  nor  is  the  active  principle  of  the  plalit  meTuoned  “*  fuUy 

theirab^ItsacHnn  A'  is  a  common  abortifacient  amone 

often  fatal  "ith  —s 
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Poisoning  by  Atropa  belladonna  (Solanacege) 

Source  and  Method  of  Occurrence.  All  parts  of  this  plant,  Atropa 
belladonna  (also  known  as  deadly  nightshade),  are  poisonous.  The  fruit 
closely  resembles  black  cherries,  and  accidents  from  children  eating  the 
fruit  are  known.  The  root,  administered  in  the  form  of  decoction  as  an 
enema,  has  destroyed  life.  Eighty  grains  of  the  root  were  employed, 
and  the  liquid,  strained  and  reduced  by  evaporation  to  four  ounces, 
was  injected.  After  a  slight  stage  of  excitement,  death  took  place  in 
five  hours. 

The  preparations  of  belladonna  are  :  the  leaves,  containing  0-3  per 
cent,  of  alkaloids,  from  which  the  tincture  and  dry  extract  are  prepared, 
and  the  root,  containing  0-4  per  cent,  alkaloid,  from  which  the  plaster, 
liquid  extract  and  liniment  are  prepared.  These  preparations  contain 
the  following  percentages  of  alkaloids,  calculated  as  hyoscyamine, 
Tinct.  0-03  per  cent,  (dose  5-30  minims),  Ext.  Sicc.  1-00  per  cent, 
(dose  ^-1  grain),  Ext.  Liq.  0-75  per  cent,  (dose  |-1  minim),  Liniment 
0-375  per  cent. 

There  is  also  a  plaster  containing  0-25  per  cent,  of  alkaloids  and  a 
suppository  containing  in  each  24  minims  of  liquid  extract ;  an  ointment 
and  lamellae,  each  containing  5(roo  grain  atropine,  for  eye  work. 

All  parts  of  the  plant  contain  the  alkaloids  atropine,  hyoscyamine 
and  hyoscine  in  varying  proportions,  and  the  toxic  effects  are  due  to  the 
action  of  these  alkaloids.  In  addition  to  Atropa  belladonna,  these 
alkaloids  are  found  in  various  species  of  datura,  hyoscyamus,  scopolia, 
the  mandrakes  (mandragora)  and  many  other  members  of  the  solanacete. 
The  crude  drugs  from  different  members  of  this  family  contain 
different  relative  amounts  of  atropine  hyoscyamine  and  hyoscine, 
and  therefore  the  effects  may  vary  in  degree  though  not  in  kind. 
Atropine  and  hyoscyamine  are  isomeric,  their  action  is  identical,  but 
hyoscyamine  has  a  more  intense  peripheral  action.  Hyoscine  oi 
scopolamine,  however,  has  rather  different  action,  especially  on  the 
central  nervous  system. 

Toxicity  and  Fatal  Dose.  The  active  principle  (atropine)  to  which 
all  the  preparations  owe  their  toxic  effects  is  extremely  poisonous,  the 
official  dose  being  from  2io  to  6X0  of  a  grain.  Severe  symptoms  may 
occur  after  as  little  as  i  grain  but  the  usual  toxic  dose  may  be  put  at 


about  H  grains.  _  _  .  ...  , 

A  woman,  cet.  66,  swallowed  a  teaspoonful  of  belladonna  liniment, 

and,  after  exhibiting  the  usual  symptoms,  died  within  sixteen  hours.  This 
is  the  smallest  recorded  fatal  dose  of  the  liniment.  Recovery  is  recorded 
from  half  an  ounce  of  the  extract.  Half  a  grain  of  atropine  has  proved 
fatal  A  case  is  recorded  of  recovery  from  a  grain  of  atropine  altei 
treatment  with  morphia.  We  have  seen  a  case  in  which  recovery  took 
place  after  fifteen  grains  of  atropine  taken  by  the  mouth,  but  tins  mi . 

be  extremely  rare. 


1  Lancet,  1891. 
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■  Susceptibility  to  the  action  of  the  drug  varies  enormously  in  different 
people  it  varies  also  in  animals,  rabbits  being  remarkably  immune  to 

its  effects. 

Duration.  The  symptoms  come  on  within  a  few  minutes  to  an  hour 
or  so,  depending  on  the  method  of  administration,  but  usually  run  a  long 
course,  and  unless  large  doses  are  taken  recovery  is  the  rule. 

Symptoms.  Shortly  after  taking  the  drug  there  is  a  feeling  of  digress 
in  the  mouth  and  throat,  and  talking  and  swallowing  become  difficu  , 
due  to  the  inhibition  of  the  secretions.  The  face  is  flushed  scarlet,  and, 
especially  in  children,  a  rash  may  appear  over  the  face,  neck  and  upper 
parts  of  the  trunk  with,  later,  desquamation.  The  pupils  are  dilated, 
so  that  vision  becomes  indistinct,  and  they  do  not  contract  'with  light. 
Accommodation  is  paralysed.  The  temperature  is  often  raised— sometimes 
alarmingly  so  in  young  children.  The  pulse  is  accelerated  by  the  paralysis 
of  the  vagus  nerve,  and  in  many  cases  is  uncountable.  The  respirations 
are  increased.  The  patient  may  pass  through  a  stage  of  excitement  due 
to  the  stimulation  of  the  cortex.  He  becomes  restless,  talkative,  and 
may  be  delirious.  Sometimes  he  is  wildly  excitable  and  destructive. 
In  his  delirium  he  is  liable  to  make  co-ordinated  purposive  movements, 
such  as  attempting  to  thread  an  imaginary  needle.  Giddiness,  with 
staggering  gait  and  numbness  occur.  He  passes  from  this  stage  to  one 
of  depression  of  the  cortex,  and  he  becomes  sleepy.  His  sleep  becomes 
deeper  and  passes  into  coma.  The  respirations  may  become  slow  and 
shallow  owing  to  the  depression  of  the  medulla,  and  death  may  take 
place  from  respiratory  failure.  If  recovery  takes  place  it  is  comparatively 
slow,  and  the  patient  remains  in  a  bemused  state  for  twenty-four  to 
thirty-six  hours.  The  dilation  of  the  pupils  may  be  observed  for  several 
days,  and  sometimes  continued  delerious  symptoms  as  well.  Quite 
often  the  patient  shows  signs  of  irritability  and  intolerance. 

Hyoscine  or  scopolamine  has  peripheral  effects  similar  to  those  of 
atropine,  but  the  action  on  the  secretions  and  on  the  oculomotor  are 
stronger  and  the  action  on  the  vagus  weaker.  The  cential  action  differs 
inasmuch  as  hyoscine  action  is  mainly  sedative.  Doses  from  £b~£o  grains 
cause  drowsiness  leading  to  a  deep  sleep  in  a  matter  of  moments.  The 
preliminary  stage  of  excitement  is  very  short  and  seldom  observed. 
With  toxic  doses  there  may  be  a  period  of  excitement  and  delirium, 
but  the  patient  soon  passes  into  stupor  and  coma1  and  dies  from  asphyxia. 

The  following  cases  are  typical  of  the  symptoms  : — 

A  boy,  cet.  14,  ate,  soon  after  breakfast,  about  thirty  belladonna 
berries,  which  he  had  bought  as  fruit  in  the  streets.  Within  about  three 
houis  he  had  the  sensation  of  his  face  being  swollen  ;  his  throat  became 
hot  and  dry,  his  vision  was  impaired,  objects  appeared  double,  and  they 
seemed  to  revolve  and  run  backwards.  His  hands  and  face  were  flushed, 
and  the  eyelids  swollen  ;  there  were  occasional  flashes  of  light  before 
Ins  eyes.  He  tried  to  eat,  but  could  not  swallow  on  account  of  the 
state  of  his  throat  In  endeavouring  to  walk  home  he  stumbled  and 
staggered  ;  and  he  felt  giddy  whenever  he  attempted  to  raise  his  head 
His  parents  thought  him  intoxicated  ;  he  was  incoherent-frequently 
counted  his  money  and  did  not  know  the  silver  from  the  copper  coin;, 
s  C}  cs  had  a  fixed,  brilliant,  and  dazzling  gaze  ;  he  could  neither  hear 

1  McCowan,  P.  K.,  et  alia,  1  :  779  (1926). 
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nor  speak  plainly  and  there  was  great  thirst  •  he  murriif  • 
object,  in  the  air  and  seemed  to®  have  l«t 

His  fingers  were  in  constant  motion  :  there  was  headache  bn  -II 
vomiting  nor  purging.  He  did  not  reach 

described"  Hr  aHG  Tf?™  ^  then  much  the  same  as  those  above 
described  He  attempted  to  get  out  of  bed  with  a  reeling  drunken 

motion  :  Ins  speech  was  thick  and  indistinct.  The  pupils’  were  so 

eve°snwJredloa  td  ^  if  T  a  ring  of  iris  to  be  seen,  and  the 

eyeswere  quite  insensible  to  light.  The  eyelids  did  not  close  when  the 

hand  was  passed  suddenly  before  them.  He  had  apparently  lost  the 

pcmei  of  vision,  although  he  stared  fixedly  at  objects  as  if  he  saw  them. 

I  he  nerves  of  common  sensation  were  unaffected.  When  placed  on  his 

legs  he  could  not  stand.  His  pulse  was  ninety,  feeble  and  compressible  • 

his  mouth  was  in  constant  motion  as  if  eating.  On  admission  his 

bladder  was  full  of  urine.  He  continued  in  this  state  for  two  days,  being 

occasionally  conscious,  when  by  a  free  evacuation  of  the  bowels  some 

small  seeds  were  passed  :  these  were  examined  and  identified  as  the  seeds 

of  belladonna.  The  boy  gradually  recovered  and  left  the  hospital  on 

the  sixth  day  after  his  admission  :  the  progress  of  recovery  was  indicated 

by  the  state  of  the  pupils,  which  had  only  then  acquired  their  natural 

size  and  power  of  contraction.  In  three  other  cases  which  occurred  at 

the  same  time,  the  fruits  having  been  baked  in  a  pie,  pains  in  the  limbs, 

,  e  s  f)ilit\^ ,  and  convulsions  were  among  the  symptoms. 

In  two  instances  of  poisoning  by  the  fruits,  the  symptoms  bore  some 

resemblance  to  those  of  delirium  tremens.  The  symptoms  are  sometimes 

delayed. 


In  September  1892,  a  boj%  aged  five  years,  died  at  Mortlake  from  eating 
belladonna  fruits.  In  this  case  the  symptoms  did  not  appear  till  the  morning  after 
the  fruits  were  supposed  to  have  been  eaten,  and  he  lived  sixteen  hours  after  the 
appearance  of  symptoms  of  atropine  poisoning.  There  was  no  delirium  ;  there 
was  thirst,  flushing  of  the  face,  and  the  heart’s  beats  were  audible  at  a  distance  of 
several  feet.  L  nconsciousness  quickly  supervened.  The  seeds  of  the  plant  were 
found  in  the  intestines  after  death,  and  atropine  both  in  the  stomach  contents  and 
in  the  urine  was  detected. 


Two  persons  swallowed  a  small  spoonful  of  the  extract  of  belladonna 
by  mistake  for  that  of  juniper.  There  were  speedily  indistinctness  of 
vision,  tottering  gait,  delirium,  incoherency  hallucinations,  and  dilatation 
of  the  pupils.  In  one  there  was  great  cerebral  excitement.  Under 
treatment,  the  symptoms  of  poisoning  disappeared  in  two  days  ;  but 
one  of  the  patients  died  on  the  seventh  day  from  disease.  In  a  case  of 
compound  poisoning  by  extract  of  belladonna  and  tincture  of  opium 
there  vTas  the  violent  excitement  produced  by  belladonna,  but  the  pupils 
were  strongly  contracted  as  in  j)oisoning  by  opium. 


Treatment.  The  stomach  should  be  emptied  and  thoroughly  washed 
out  by  means  of  the  stomach  tube,  using  an  alkaloidal  antidote,  but  not 
permanganate  of  potash,  which  is  ineffective  against  atropine.  The 
tissues  are  extremely  dry  in  atropine  poisoning,  hence  it  is  essential  to 
lubricate  the  tube  before  trying  to  pass  it.  An  emetic  of  mustard  and 
water  should  be  given  if  no  tube  is  at  hand.  If  the  plant  or  seed  has 
been  ingested,  the  bowel  must  be  washed  out  frequently  to  get  rid  of  all 
vegetable  matter.  In  the  excitable  stage  it  may  be  necessary  to  use 
sedatives,  but  very  great  care  must  be  exercised  owing  to  the  danger 
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the  action  of  atropine  on  the  brain.  In  the  collapse  stage,  st.mulants 
and  hot  coffee  should  be  administered,  and  artificial  respiration  or  inhala¬ 
tion  of  carbon  dioxide  and  oxygen  may  be  found  necessary .  Caffein 
is  of  value  as  a  stimulant.  The  administration  of  morphine  hypodei- 
mically  has  been  frequently  recommended,  and  certainly  the  tolerance 
of  morphine  exhibited  in  atropine  poisoning  is  striking,  and  is  in  favour 
of  the  antagonism  of  these  drugs  ;  but  although  atropine  may  be  ot  use 
in  cases  of  opium  or  morphine  poisoning,  the  converse  is  not  by  any  means 
so  certain.  Morphine  by  its  depressant  action  on  the  respiratory  centre 
may  be  actively  dangerous,  and  there  is  some  reason  to  believe  that 
hvoscine  and  morphine  produce  additional  narcosis.  An  interesting 
example  of  the  effects  of  pilocarpine  is  related  in  which  a  male,  aged 
sixty,  had  administered  to  him  by  mistake  a  tablespoonful  of  a  liniment 
consisting  of  equal  parts  of  belladonna  liniment  and  tincture  of  opium. 
Although  the  so-called  physiological  antidote  morphine,  was  present  in 
this  liniment,  the  typical  symptoms  of  belladonna  poisoning  supervened. 
Recovery  took  place  after  hypodermic  injections  of  pilocarpine,  which 
were  repeated  until  one  grain  of  pilocarpine  in  all  was  injected  ;  the 
patient  lapsed  into  a  comatose  condition  during  an  interval  of  about  six 
hours,  whilst  a  fresh  supply  of  pilocarpine  was  being  obtained. 

The  Edinburgh  Committee,  presided  over  by  Dr.  Hughes  Bennett, 
concluded  :  (1)  that  sulphate  of  atropine  is,  within  a  limited  range, 
physiologically  antagonistic  to  meconate  of  morphine  :  (2)  that  meconate 
of  morphine  does  not  act  antidotally  after  a  large  dose  of  atropine,  and 
thus,  while  atropine  is  an  antidote  to  morphine,  morphine  is  not  an 
antidote  to  atropine.  Physostigmine,  in  relation  to  atropine,  is  con¬ 
sidered  to  have  a  wider  range  of  antidotal  action  than  morphine.  Although 
it  is  experimentally  proved  that  atropine  can  avert  death  from  physostig¬ 
mine  poisoning,  the  question  yet  remains  unsolved  whether  physostigmine 
can  prevent  death  from  atropine. 

Post-mortem  Appearances.  Unless  portions  of  the  plant  such  as  the 
seeds  or  leaves  are  found  in  the  stomach,  there  is  little  else  to  be  observed. 
The  congestion  is  simply  due  to  cardio-respiratory  failure,  common  to 
many  deaths  other  than  poisoning.  The  pupils  have  been  found  dilated 
many  hours  after  death. 

In  some  instances  the  mucous  membrane  has  been  dyed  by  the  juice 
of  the  fruit. 

Analysis.  The  greater  part  of  the  atropine  rapidly  disappears  from 
tlm  blood,  and  is  mostly  excreted  in  the  urine.  The  indigestible  nature 
of  the  leaves,  fruit,  and  seeds  will  commonly  lead  to  their  detection  in 
the  matters  vomited  or  passed  by  the  bowels,  or  in  the  contents  of  the 
viscera  after  death.  The  seeds  of  belladonna  are  small  but  are  readily 
identified  They  are  of  a  somewhat  oval  shape,  and  of  a  dark  colour. 

I?'  maflfym,g  F°Wer  they  have  a  honeycombed  surface.  In 
henbane  the  surface  of  the  seeds  presents  more  irregular  depressions, 

1  Cushny,  “  Pharmacology,”  1925. 
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resembling  those  seen  on  certain  corals  or  madrepores.  The  colouring 
matter  of  the  belladonna  fruit  is  of  a  deep  purple  hue.  The  leaves  are 
known  by  their  botanical  characters,  and  a  decoction  or  infusion  of  them 
by  the  liquid  causing  dilation  of  the  pupil. 

The  mine,  blood,  or  other  organic  liquid  containing  this  poison, 
applied  to  the  eye  of  an  animal,  causes  dilation  of  the  pupil,  though  the 
delicacy  of  the  test  is  decreased  by  the  presence  of  inorganic  matter 
in  considerable  amounts,  this  may  be  employed  as  a  physiological 
test  for  detecting  the  presence  of  atropine  in  an  extract  made  from  the 
contents  of  the  stomach,  or  of  any  organic  liquid.  It  is  perhaps  the  most 
delicate  test  for  the  substance,  0-00001  milligram  producing  definite 
dilation. 


In  extracting  the  atropine  alkaloids  from  tissues,  etc.,  by  the  Stas- 
Otto  process,  great  care  must  be  taken  to  avoid  hydrolysis.  If  it  is 
important  to  know  which  particular  alkaloid  is  present,  the  use  of  alkalies 
(which  cause  racemisation)  must  be  reduced  to  a  minimum.  For  the 
final  extraction,  chloroform  is  the  best  solvent. 

Atropine  is  a  white  crystalline  substance,  not  very  soluble  in  water, 
but  easily  dissolved  by  alcohol,  ether,  and  dilute  acids.  It  does  not 
readily  crystallise,  but  it  forms  crystallisable  salts.  Ammonia  added 
to  the  solution  of  sulphate  of  atropine  does  not  separate  the  alkaloid 
in  distinct  crystals.  In  this  respect  it  differs  from  morphine  and 
strychnine.  When  atropine  is  heated  on  platinum  it  melts,  darkens  in 
colour,  and  burns  with  a  yellowish  smoky  flame.  Sulphuric,  hydro¬ 
chloric,  and  nitric  acids  dissolve  it  without  any  change  of  colour.  Water 
added  to  the  mixture  of  sulphuric  acid  produces  no  change  ;  but  a  crystal 
of  bichromate  of  potassium  produces  a  green  colour.  Tannic  acid 
precipitates  the  alkaloid  from  its  solutions  ;  but  the  most  effective 
precipitant  is  potassio-mercuric  iodide,  which  throws  down  a  dense 
white  precipitate  even  in  very  dilute  solutions.  Atropine  is  also  pre¬ 
cipitated  by  auric  chloride,  but,  unlike  strychnine,  it  is  not  precipitated 
by  sulphocyanide  of  potassium  nor  by  chromate  of  potassium. 

The  three  important  alkaloids  of  belladonna  are  closely  related. 
Both  atropine  and  hyoscyamine  are  esters  of  tropic  acid,  f  9H10ON3 
and  tropine,  C8H15ON.  Hyoscyamine  is  kevo-rotatory,  and  is  readily 
converted  (6. <7.,  at  a  temperature  slightly  above  its  melting  point,  01 
when  its  alcohol  solution  is  made  slightly  alkaline  and  allowed  to  stand) 
to  a  racemic  mixture  which  is  atropine.  Hyoscine  (/-scopolamine)  is  a 
l£evo-rotatory  ester  of  tropic  acid  and  scopine,  C  8H1302N  ,  it  bears  the 
same  relationship  to  atroscine  that  hyoscyamine  does  to  atropine. 


(1)  Appearance.  Atropine  is  deposited,  on  evaporation  of  its 
chloroform  solution,  in  lustrous  needles,  melting  at  11 7®  to  118  C.; 

hyoscyamine  in  rosettes  of  slender  needles  or  as  a  crystalline  ponder  o 
indeterminate  form,  melting  at  107°  C.  ;  hyoscine  as  a  syrup. 


(2)  Aurichloride.  Atropine  aurichloride  is  deposited,  on  addition 
of  gold  chloride  to  a  dilute  solution  of  the  alkaloid  111  water  acidifie 
with  HCT,  as  an  amorphous  or  oily  precipitate  which  gradually  becomes 
crystalline,  and  melts  under  boiling  water  (the  dry  salt  is  lustreless  anc 
*Tf_  n  1 07°  +0  1390  C)  Hyoscyamine  aurichloride  is  deposited  111 

^den  yellow  scales  whicti  do  not  melt  under  water  retain  their  lustre 
when  dry,  and  melt  at  165°  C.  Hyoscine  aurichloride  forms  crystallm 
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needles,  which  do  not  melt  under  water,  and,  when  dry,  melt  at  204= 
to  205°  C. 

(3)  Picrates.  Atropine  picrate  crystallises  in  rectangular  plates, 
of  melting  point  175°  to  176°  C.  ;  hyoscyamine  picrate  in  quadrangular 
plates  or  crusts  of  needles,  melting  at  165°  G.  ;  and  hyoscine  in 
needles,  melting  at  187°  to  188°  C.  Hyoscine  picrate  crystallises  only 

very  slowly. 

(4)  Vitalis  Test.  A  trace  of  atropine,  hyoscyamine,  or  hyoscine 
(0-0001  mgrm.  is  said  to  be  enough)  is  dissolved  in  a  drop  of  fuming  nitric 
acid  and  the  solution  is  evaporated  on  a  boiling  water-bath,  the 
residue  is  touched  with  a  drop  of  freshly  prepared  alcoholic  potash,  when 
a  deep  violet  colour  appears,  changes  slowly  to  dark  red  and  ultimately 
disappears  (but  can  be  restored  by  addition  of  more  alcoholic  potash). 
Alkaloids,  such  as  morphine,  which  give  a  strong  coloration  with  nitric 
acid  alone,  interfere  with  the  test,  but  of  sixty  alkaloids  examined,  only 
the  three  belladonna  alkaloids  were  found  to  give  a  violet  colour  under 
the  conditions  ;  strychnine  gives  a  yellow  which  deepens  to  reddish 
violet,  brucine  a  greenish  colour,  and  homatropine  1  a  yellow. 


(5)  Phenolpldhalein .  A  trace  of  the  alkaloid  is  placed  on  a  piece  of 
filter  paper  previously  soaked  in  an  alcoholic  solution  of  phenolphthalein 
and  dried.  The  paper  is  then  wetted  with  alcohol.  In  presence  of  free 
atropine,  hyoscyamine,  or  hyoscine,  no  colour  is  produced,  but  if  the 
alcohol  is  allowed  to  evaporate  and  the  paper  is  then  touched  with  a 
drop  of  water,  a  red  coloration  appears.  This  colour  is  destroyed  by 
alcohol,  but  reappears  when  the  alcohol  is  evaporated  and  replaced  by 
water.  The  reaction  is  given  by  homatropine,  by  coniine  and  nicotine 
(according  to  Plugge)  but  not  by  any  other  common  alkaloid. 


(6)  Gerrard’s  Test.  A  2  per  cent,  solution  of  mercuric  chloride  in 
50  per  cent,  alcohol  is  gradually  added  to  a  little  of  the  free  alkaloid  in 
a  watch  glass  (Gerrard  suggests  ^  grain  of  the  alkaloid  and  20  minims 
of  the  HgCl2  solution — excess  of  the  reagent  must  be  avoided).  Atropine 
yields  a  red  coloration  at  once  ;  hyoscyamine  gives  a  yellow  colour 
which  darkens  a  little,  and  turns  red  on  heating  ;  hyoscine  gives  neither 
red  nor  yellow.  If  the  amount  of  alkaloid  is  large,  precipitates  of  the 
appropriate  colour  are  formed.  Many  other  alkaloids  give  white  pre¬ 
cipitates,  which  in  some  cases  (morphine,  codeine)  become  pale  yellow 
on  heating,  or  red  on  standing  (cocaine). 


(7)  11  ormley  s  Test.  Solutions  of  atropine  or  hyoscyamine  or  their 
salts  (1  :  10,000)  give,  on  addition  of  a  saturated  solution  of  bromine 
in  hydrobromic  acid,  yellow  amorphous  precipitates  which  soon  become 
crystalline.  Though  many  other  alkaloids  give  amorphous  precipitates 
\\  ormley  considered  the  crystalline  precipitate  characteristic  of  these 
two.  A  syrupy  solution  of  hyoscine,  he  states,  gives  reddish -yellow 
gomles  which  later  crystallise,  but  not  crystals  from  solutions  weaker 
than  1  per  cent.  Carr  however,  has  obtained  crystalline  precipitates 

hniT  t°  °J  Per  CenV  solutlons  of  hyoscine  and  also  from  solutions  of 
homatropine,  scopolamine,  and  caffeine. 

6S,er  of  tropine' mydriatic- much 
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(  *)  Mydriatic  Test.  A  drop  of  a  neutral  solution  is  instilled  into  one 
eye  of  a  cat  which  is  kept  in  the  dark  for  half  an  hour  and  then  examined 
in  bright  sunlight.  rLhe  atropine  group  of  alkaloids  give  a  marked 
dilation  of  the  pupils.  Other  substances  with  (less)  mydriatic  activity 
do  not  respond  to  Vitali’s  test.  y 

Cases.  The  following  case  1  illustrates  the  symptoms  of  poisoning 
by  atropine. 

At  2.30  on  the  morning  of  March  7th,  1901,  I  was  called  to  attend  a  boy,  aged 
m  e  3  ears,  alleged  to  have  been  accidentally  poisoned  by  his  mother.  At  9.30  pan. 
the  mother  gave  the  child  a  large  tablespoonful  of  what  she  took  to  be  syrup  of  senna! 
bhe  then  left  home  to  nurse  a  sick  relative,  and  did  not  return  till  shortly  before 
-.30  a.m.  About  midnight  the  father,  who  slept  with  the  boy,  observed  him  to  be 
breathing  rapidly,  and  was  part  icularly  alarmed  at  the  loudness  of  the  heart-sounds. 
He  got  up  and  took  the  boy  out  of  bed,  and  was  still  more  alarmed  to  find  that  the 
child  could  not  stand.  Having  been  thus  aroused,  the  child  became  violently 
delirious,  striking  out  with  his  fists,  kicking,  and  biting  on  the  slightest  interference 
with  his  person.  On  being  put  back  to  bed,  he  could  scarcely  be  kept  under  the 
blankets  on  accoimt  of  the  violence  of  his  movements.  The  father  did  his  best  to 
keep  the  boy  quiet  until  the  mother’s  return.  When  she  saw  the  state  of  matters 
her  suspicion  of  poisoning  was  aroused,  and  on  examining  the  bottle  from  which 
she  had  given  the  dose,  she  found  it  to  be  labelled,  “  Poison.”  She,  therefore, 
immediate^  sent  for  medical  aid.  When  I  arrived  I  found  the  boy  in  the  state 
described  above.  WThen  left  alone  in  bed,  he  came  out  from  under  the  blankets, 
and  wandered  on  hands  and  knees  aimlessly  about  the  bed,  occasionally  crying  out. 
The  delirium  and  violent  movements  were  increased  when  efforts  were  made  to 
control  them.  The  movements  were  at  no  time  convulsive.  The  face  was  flushed, 
not  cyanosed.  The  pupils  were  widely  dilated,  and  failed  to  respond  to  light.  The 
pulse  and  respiration  were  strong  and  rapid,  and  the  heart  sounds  were  very  loud. 
The  boy  was  unable  to  speak.  I  found  the  suspected  bottle  to  contain  glycerine 
of  belladonna.  I  ascertained  that  the  boy  had  not  vomited.  As  the  evidences  of 
belladonna  poisoning  were  undoubted,  I  washed  out  the  stomach  with  the  syphon. 
A  good  deal  of  the  water  first  introduced  was  vomited  over  the  child’s  nightshirt, 
which  was  of  a  dark  brown  colour,  so  that  it  was  difficult  to  tell  from  its  appearance 
whether  it  contained  belladonna  extract  or  not.  That  which  came  through  the 
syphon  was  clear.  There  was  no  odour  of  belladonna  from  the  washings.  Con¬ 
sidering  that  five  hours  had  elapsed  since  the  poison  was  taken,  I  deemed  it  highly 
improbable  that  any  of  it  still  remained  in  the  stomach. 

After  completing  the  washing  of  the  stomach,  I  gave  a  hypodermic  injection  of 
a  quarter  of  a  grain  of  morphia  sulphate,  and  a  tablespoonful  of  castor-oil,  by  the 
mouth,  which  was  swallowed.  In  a  short  time  the  boy  became  quiet,  and  I  left 
the  house,  having  directed  the  parents  to  send  for  me  should  any  further  alarming 
symptoms  arise. 

I  was  unable  to  see  the  patient  again  until  1 1  a.m.  Then  I  ascertained  that  he 
had  slept  well  till  ten,  and  on  awaking  still  exhibited  symptoms  of  the  same  kind, 
but  less  aggravated.  The  delirium  now  was  of  a  hilarious  character,  somewhat 
resembling  drunkenness.  The  child  laughed  and  chatted  about  his  school  expeii- 
ences,  games,  fights,  etc.  The  bowels  had  not  yet  moved.  I  then  ga\  e  another 
hypodermic  injection  of  one-quarter  of  a  grain  of  morphia  sulphate  and  three  grains 
of  calomel  by  the  mouth.  The  boy  did  not  again  sleep  till  about  eleven  o  clock. 
During  the  whole  of  that  day  somebody  had  to  remain  constantly  at  the  bedside 
to  keep  him  in  bed.  Several  times  he  attempted  to  bite  those  trying  to  control  his 
movements.  Although  the  mouth  was  very  dry  and  the  tongue  was  constantly 
rolled  about,  the  boy  refused  food  or  drink,  and  spat  out  whatever  was  introduced 
into  his  mouth.  At  two  in  the  afternoon,  the  bowels  not  having  yet  moved, th 
mother  gave  a  small  soap-and-water  enema,  after  which  there  were  three  or  tom 
liquid  motions.  The  boy  continued  in  the  same  mental  state  till ^about  11 
when  he  fell  asleep.  Shortly  after  11  p.m.  I  visted  the  patient,  and  findmg  hui 
sleeping  tranquilly,  I  judged  it  best  to  do  nothing.  He  had  a  good  night  s  rest. 
SS  2mini  at  ten  I  found  him  awake,  and  presentmg  no  abnormal 


i  Lancet,  1901,  1,  p.  1198. 
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to  a  woman’s  breast  caused  toxic  symptoms;  1904,  1,  p.  189,  where 

symptoms  arose  with  the  tenth  drop  in  the  eye  of  an  atropine  solution,  strength 
one  grain  in  two  drachms  ;  B.M.J.,  1897,  1,  p.1157,  a  case  of  recovery  after  three 
grains  of  atropine  on  treatment  with  morphia. 

A  boy,  cet.  12,  ate  some  ripe  belladonna  fruits  whilst  on  a  country  excursion. 
On  returning  hime  he  went  to  bed  as  usual,  but  awoke  at  2  a.m.  He  was  then 
delirious,  and  had  such  violent  convulsions  that  he  was  unable  to  sit  still.  He  talked 
incoherently.  He  apparently  could  not  swallow,  as  he  put  water  into  his  mouth 
and  spat  it  out  again,  the  effort  throwing  him  into  severe  convulsions.  At  10  a.m. 
the  delirium  and  convulsions  still  continued  ;  there  was  a  marked  flushing  on  the 
legs  and  face,  and  the  latter  was  somewhat  swollen.  The  throat  was  red  and  he 
showed  aversion  to  water.  The  pupils  were  widely  dilated.  The  dilirium  con¬ 
tinued,  with  convulsions,  all  day  and  during  the  next  night,  though  occasionally 
he  spoke  rationally.  He  was  flushed,  and  appeared  like  a  child  in  the  early  stage 
of  a  scarlatina  rash.  At  noon — about  forty-two  hours  after  (as  was  supposed)  the 
fruits  were  eaten — one-third  of  a  grain  of  a  salt  of  morphine  was  injected  hypo¬ 
dermically.  The  boy  slept,  and  next  day  awoke  well. 

The  following  case  of  poisoning  due  to  one  applicat  ion  of  linimentum  belladonna? 
to  the  lumbar  region  of  a  healthy  male  seems  worth  recording.  The  patient,  a 
strongly-built  male  of  about  30  years,  applied  liniment  of  belladonna  to  his  back 
at  9  p.m.  An  hour  later  he  seemed  to  be  quite  off  his  head,  and  remained  so  during 
the  night,  getting  no  sleep  whatever.  The  following  morning  he  was  found  lying 
in  bed  with  a  startled,  hunted  expression  upon  his  face,  eyes  bright  and  shining, 
pupils  widely  dilated,  mumbling  and  muttering  speech,  dry  tongue  and  skin,  tx-emb- 
ling  lips  and  hands,  delirious  pulse  120  compressible  and  running.  He  vomited  several 
times.  After  bowels  and  kidneys  were  made  to  act  well  and  opium  gave  him  some 
sleep  he  began  to  improve.  Hypodermic  injections  of  pilocarpin  nitras  had  an 
excellent  effect  in  quieting  the  pulse  and  making  him  more  comfortable.  That  night 
the  head  symptoms  were  much  better  and  in  two  days  he  was  practically  well. 
1  he  amount  of  liniment  used  was  about  three  drachms.  The  skin  over  the  back  was 
sound  and  normal  in  appearance.1 

A  boy,  aged  four  years  and  three  months,  suffering  from  whooping-cough, 
was  given  two  minims  of  tincture  of  belladonna  and  two  grains  of  bromide  of 
potassium,  to  be  taken  every  four  hours.  Within  half  an  hour  of  the  Administra  tion 


- - wiv  Oiinvi  vv  ao  V  UC1111UUS, 

but  in  about  an  hour  he  got  much  better.  A  second  dose,  of  the  mivtnra 


In  view  of  the  very  small  dose  administered  this  idiosyncrasy  is  worth  recording. 
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established.”  The  incident  related  below  seems  to  prove  that  the  general 
opinion  referred  to  by  Blyth  is  correct. 

A  greengrocer,  while  buying  vegetables  for  his  shop,  was  given  a  rabbit  which 
had  been  snared  that  morning  in  a  district  where  Atropa  belladonna  is  known  to 
grow.  Having  previously  been  a  fishmonger  and  poultry-dealer,  he  prepared  the 
labbit  himself  for  consumption,  noting  that  it  appealed  to  be  in  every  wav  in 
excellent  condition,  dhe  rabbit  wras  stewed  by  his  wife,  and  at  1  p.m.  these  two 
and  their  assistant,  a  girl  aged  20,  partook  of  the  dish.  After  the  meal,  the  girl, 
while  washing  up  the  plates,  noticed  her  mouth  was  dry  and  procured  a  drink  of 
water,  being  shortly  joined  by  the  elder  woman  in  the  same  plight.  Soon  afterwards 
they  were  greatly  alarmed  by  “  failing  vision,”  and  on  calling  to  the  man  for 
assistance,  found  him  in  a  similar  condition.  One  of  us  (J.  R.  13.)  was  then  sum¬ 
moned  and  saw  the  patients  about  3  p.m. ;  all  presented  the  typical  picture  of  mild 
belladonna  poisoning — pupils  dilated,  dry  mouth,  giddiness  and  rapid  pulse.  After 
the  usual  procedure  in  cases  of  poisoning,'  inquiries  were  made  for  the  source  of  the 
poison,  but  the  only  thing  taken  in  common  was  the  rabbit  for  dinner.  At  9.30  the 
same  evening  we  saw  the  cases  together.  The  man  and  his  wife  were  better, 
though  the  pupils  were  still  widely  dilated,  and  a  marked  scarlatiniform  rash 
had  appeared  on  the  girl.  We  elicited  the  information  that  a  dog  and  a  cat  in  the 
house  had  been  given  some  of  the  rabbit,  and  an  examination  of  the  pupils  of  both 
showed  them  to  be  dilated  and  immobile  to  light.  A  portion  of  the  rabbit,  including 
the  liver,  wras  taken  and  submitted  to  analysis.  The  report  on  the  analysis  states 
that  chemical  examination  of  the  portion  of  cooked  rabbit  showed  that  a  small 
quantity  of  alkaloid  was  present,  giving  a  definite  reaction  by  the  Vitali  method 
for  belladonna  alkaloids.1 


Poisoning  by  Datura  stramonium 

Source  and  Method  of  Occurrence.  The  plant  is  known  as  thornapple. 
It  is  not  a  very  common  plant  in  England,  but  when  once  it  has  established 
itself  as  a  weed  in  a  garden,  it  is  difficult  to  eradicate  it.  The  flowers 
are  attractive. 

All  parts  of  this  plant  are  poisonous  :  but  the  seeds  and  fruit  are 
considered  to  be  the  most  noxious.  They  contain  0-2  to  0  4  per  cent, 
hyoscyamine. 

Stramonium  cigarettes  made  from  the  leaves  are  smoked  to  relieve 
an  attack  of  asthma. 

One  of  the  methods  of  poisoning  adopted  in  the  East,  not  so  much 
with  the  intention  of  destroying  life  as  of  facilitating  the  perpetration  of 
robberv  consists  in  administering  to  persons  either  the  seeds  mixed  with 
dates  or  figs,  or  in  a  powdered  state,  or  by  mixing  a  strong  decoction 
of  them,  in  curry,  or  in  some  other  highly  flavoured  article  of  food.  C  he\  ers 
has  ffiven  a  very  complete  account  of  the  Hindoo  system  of  poisoning 
bv  dhatoora  2  It  appears  that  the  Datura  fastuosa,  alba,  and  stramonium 
are  the  principal  sources  of  the  poison  in  India.  The  Thugs  employ  this 
noison  with  the  object  of  rendering  their  intended  victims  helpless. 
Delirium  and  insensibility  soon  follow,  and  sometimes  death  is  the  resul 
Occasionally  there  are  considerable  outbreaks  of  accidental  cases  «  well 
as  numerous  cases  in  young  children  from  eating  the  seeds  of  the  thorn 

apple.4 

Toxicitv  and  Fatal  Dose.  The  active  principle,  a  mixture  of  hyoscme, 
atJpine  and  hyoscyannne,  is  extremely  toxic,  and  as  the  plant  contains, 

„  .  ,  t  v  ot  nlia  E  African  Med.  Jour.,  -1  .  «*£>«>  l*1'”). 

3  Anderson,  T.*.,  et  alia,  u.  j  .  112:2500(1939). 

4  Hughes,  J.  W.,  and  Clark,  J.  A.,  J.  A.M.  A.,  it-  v 
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usual  symptoms  were  manifested  in  an  hour,  and  the  child  died  in  twenty- 
four  hours  although  twenty  seeds  had  been  ejected  by  vomiting  and 
eighty  by  purging.1  Sufficient  alkaloid  to  destroy  life  had  been  absorbed 
from  the  entire  seeds  and  carried  into  the  blood.  In  a  case  which  became 
the  subject  of  a  trial  at  Osnabriick,  a  woman  administered  to  her  mother 
a  decoction  of  the  bruised  seeds  of  the  thornapple,  of  which  it  was  supposed 
there  were  about  125.  She  very  soon  became  delirious,  threw  her  arms 
about,  and  spoke  incoherently  ;  she  died  in  seven  hours. 

Duration.  The  symptoms  commonly  come  on  in  about  ten  minutes 
after  the  poison  has  been  taken  ;  they  may  be  delayed  from  half  to  one 
hour,  depending  on  the  skill  of  the  administrator.  In  accidental  cases 
the  shorter  limit  is  that  usually  observed.  In  fatal  cases  death  usually 
occurs  within  three  or  four  hours  ;  in  non-fatal  cases  recovery  takes  a 
day  or  two,  the  effect  on  the  pupils  being  the  last  to  disappear. 

Symptoms.  The  drug  has  a  bitter  taste,  which  it  generally  imparts 
to  the  food  with  which  it  is  mixed  ;  this  is  sometimes  recognised  when 
it  is  eaten.  Following  the  taste  there  soon  appear  symptoms  identical 
with  those  of  belladonna  poisoning.  There  is  at  first  a  dryness  in  the 
throat,  attended  with  a  feeling  of  faintness,  headache,  and  giddiness, 
the  person  has  difficulty  in  walking  straight  and  appears  as  if  intoxicated, 
while  at  the  same  time  he  is  very  restless.  The  pupils  are  dilated,  he 
will  sometimes  complain  of  indistinctness  of  vision,  or  drowsiness,  and 
he  almost  always  falls  asleep.  The  sleep  may  either  increase  to  complete 
insensibility  with  dilated  pupils,  a  flushed  face,  and  muttering  delirium, 
or  the  patient  may  awake  and  then  become  delirious.  The  delirium  is 
characterised  by  great  restlessness,  the  person  affected  frequently  moving 
about,  and  there  is  a  tendency  to  strip  naked  and  to  pick  at  various 
objects.  1  here  is  great  thirst.  After  a  time  the  patient  becomes  again 
insensible,  and  is  greatly  exhausted  ;  sometimes  convulsions  occur,  with 
low  muttering  delirium,  and  at  length  he  dies.  If,  as  more  frequently 
happens,  he  recovers,  the  insensibility  persists  for  a  day  or  more,  and  the 
patient  remains  occasionally  in  an  idiotic  state,  able  to  speak,  but  not  to 
understand  for  some  time  longer,  and  he  has  no  recollection  r>f  wW  w 


tom  w  hich  accidents  have  most 
y-shaned,  but  half  oval,  rough, 


1  Med.  Gaz.t  vol.  15,  p.  1 94. 
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and  of  a  dark-brown  or  black  colour.  The  seeds  are  liable  to  be  mistaken 
for  those  of  capsicum.  The  datura  seeds,  however,  present  dots  on  their 
exterioi,  w  hich  on  a  microscopical  examination  are  seen  to  be  composed 
of  convoluted  ridges  surrounding  spaces.  On  the  capsicum  seed  these 
convoluted  ridges  run  nearly  parallel  to  each  other,  and  are  joined  at 
right  angles  by  shorter  ridges  so  that  most  of  the  spaces  are  of  an  oblong 
form,  and  are  as  lines  curving  round  the  seed  :  but  in  datura,  the  ridges 
are  more  convoluted  and  irregular,  joining  at  acute  angles  and  circum¬ 
scribing  irregular  spaces.  Of  the  dry  Datura  stramonium,  about  eight 
seeds  weigh  one  grain.  The  seeds  of  the  Datura  fastuosa  are  very  similar 
in  size  and  general  appearance.  The  seeds  of  Datura  alba  are  larger, 
flatter,  and  much  lighter-coloured,  but  have  similar  microscopical 
characters. 

The  leaves  of  the  common  Datura  stramonium  are  well  characterised 
by  their  peculiar  shape.  For  the  reactions  of  the  alkaloid,  vide  Atropine 
pp.  657  et  seq. 


At  noon,  Mrs.  H.,  aged  fifty-three,  took  a  teaspoonful  of  an  anti-asthmatical 
powder  in  mistake  for  liquorice  powder.  At  12.45  p.m.,  when  sitting  down  to 
dinner,  she  could  not  understand  a  dry  feeling  in  her  mouth,  which  sipping  water 
did  not  affect  in  the  least  ;  at  the  same  time  her  sight  became  blurred,  and  she 
experienced  a  peculiar  sensation  of  swelling  in  her  eyes  ;  lifting  the  glass  to 
moisten  her  lips  she  exclaimed  at  the  weight  of  it,  and  feeling  herself  getting 
worse  she  told  her  husband  to  go  for  the  doctor,  and  from  this  time  remembered 
nothing  till  about  6  or  7  p.m.  When  I  saw  her  at  2  p.m.  her  condition  bore  a 
remarkable  resemblance  to  a  case  of  delirium  tremens  ;  her  face,  however,  which 
was  markedly  pale,  was  not  expressive  of  suspicion  not  anxiety,  nor  was  there 
any  clammy  perspiration,  the  skin  being  perfectly  dry.  Her  eyes  were  bright 
and  staring,  the  pupils  dilated  but  not  excessively,  and  absolutely  insensible  to 
light.  The  flow  of  ideas  was  very  rapid,  and  her  speech  so  fast  that  only  at 
times  could  any  sense  be  made  of  what  she  said.  Mirthful  delirium  and  hallu¬ 
cinations  were  very  prominent,  but  illusions  and  delusions  were  markedly  absent. 
Although  she  often  attempted  to  rise  she  seemed  unable  to  do  so  from  inco-ordina¬ 
tion  of  the  lower  extremities.  Sensation,  however,  was  perfect.  The  power  of 
swallowing  at  first  seemed  absent,  but  if  she  was  prevented  from  returning  what 
was  placed  in  her  mouth  she  swallowed  it.  Breathing  was  quiet,  but  the  pulse 
was  verv  rapid,  thready  and  compressible.  After  using  the  stomach-pump  freeh 
nitrite  of  amyl  and  digitalin  (hypodermic)  were  administered,  and  shortly  after¬ 
wards  pilocarpin  (one-third  of  a  grain).  Recovery  after  the  use  of  the  latter  was 

remarkably  rapid.1  .  ,  , 

Turner-  describes  five  cases  of  poisoning  by  these  seeds  in  children  under  ten 
vears  of  age.  They  had  eaten  them  in  the  scarcely  ripe  state,  when  they  are  not 
very  bitter.  In  one  hour  and  a  half  two  of  the  children  were  found  to  be  fully  under 
the  influence  of  the  poison .  They  were  lying  on  their  backs,  the  eyes  bright,  and  the 
pupils  widely  dilated  and  insensible  to  light ;  the  conj  unctivse  were  injected,  the  ffi^ 
deeply  suffused  and  of  a  dark  crimson  colour  ;  there  was  difficulty  of  breathing, 
inability  to  articulate,  and  a  state  of  complete  insensibility,  broken  occasionally  by 
a  paroxysm,  during  which  they  would  utter  some  indistinct  sounds  arid  throw  their 
hands  about,  as  if  trying  to  ward  off  some  threatenmg  evd  Then  they  fell  into 
comatose  state,  but  were  easily  roused  into  a  state  of 

grasped  at  imaginary  objects  ;  there  was  picking  at  the  bed  clothes  with  Pfraox>  sm 
Excessive  laughti.  They  had  no  proper  control  over  their  limbs  walked  w^h  a 
staggering  gait,  and  fell  to  the  ground  as  if  intoxicated,  or  in  a_state  of  conq 

exhaustion  They  recovered  under  treatment  in  about  twenty-four  hours, 
exhaus  ion  about  haif  a  dozen  stramonium  seeds,  together  with  some  of 

the  pufnv  matrix  of  the  fruit.  Symptoms  came  on  within  twenty  minutes,  beginning 
wrthPd^  »d  burning  of  the  'throat,  thirst,  inability  to  swallow,  nausea  and 


1  1898,  1,  p.  1071. 

2  Amer.  Jour.  Med.  Sci.,  April,  1864,  p.  oo-. 

,  i  _ -  ilift  oniuA  innrn nl  . I  ft! 


Amer.  Jour.  Med.  &ci.,  pm,  roy*,  P. 

See  also  other  cases  in  the  same  journal,  Januarj  Ah,  186-,  p.  o  . 
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retelling  but  no  vomiting,  pain  in  the  stomach,  flushed  face,  giddiness,  and 
iu  the  ears  Twitching?  of  the  muscles  of  the  forearm  were  next  observed  and 
delirium  set  in.  When  seen  an  hour  and  a  half  after  eating  the  seeds,  the  girl  was 
lying  on  her  back,  delirious,  apparently  unconscious,  and  in  convulsions  S he 
caught  at  imaginary  objects  in  the  air.  The  eyes  were  bright  and  glistening,  the 
conjunctive  red  and  injected,  and  the  pupils  widely  dilated.  I  lie  delirium  was 
of  a  busy  kind-fits  of  laughter  alternating  with  fits  of  crying  and  horror.  1  he 
convulsions  were  general.  The  skin  was  hot,  dry,  and  of  a  deep  scarlet  hue  ;  the 
temperature  normal ;  the  pulse  small  and  rapid  ;  the  respiration  interrupted,  but 
not  rapid.  She  recovered.  From  six  ounces  of  the  urine  voided  five  hours  after 
the  seeds  were  eaten,  a  substance  was  obtained  by  Stas’s  process  which  dilated  the 
pupil  when  applied  to  the  eye  of  a  man  ;  and  this  dilatation  lasted  for  some  hours. 
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Poisoning  by  Hyoscyamus  niger  (Henbane) 

Source  and  Method  of  Occurrence.  The  whole  plant  is  poisonous, 
but  it  is  chiefly  from  the  seeds  that  cases  have  arisen,  and  from  the 
alkaloids.  The  plant  is  moderately  common  in  England,  but  is  un¬ 
attractive  except  by  its  curious  lurid  flowers. 

In  1892,  several  persons  suffered  in  a  slight  degree  from  the  ordinary 
symptoms  of  poisoning  by  henbane  after  partaking  of  soup  flavoured 
with  the  seeds,  which  were  sold  as  those  of  celery.  Two  teaspoonfuls 
of  the  seeds,  weighing  about  seventy-two  grains,  were  put  into  the  soup.2 

The  fumes  evolved  from  the  burning  seeds,  when  inhaled,  are  a 
popular  remedy  for  toothache. 

The  poisonous  properties  of  henbane  are  due  to  the  presence  of  the 
same  alkaloids  as  are  found  in  belladonna  and  datura,  namely,  atropine, 
hyosci famine  and  hyoscine  or  scopolamine,  therefore  the  symptoms  and 
treatment  are  the  same. 


Post-mortem  Appearances.  There  is  nothing  to  be  looked  for  except 
portions  of  the  plant  or  seeds  which  may  be  identified  by  their  botanical 
characters  The  seeds  are  very  small  and  hard  ;  they  are  pitted  on  the 
suiface,  and  may  be  easily  confounded  with  those  of  belladonna  Thev 
arc  of  an  oblong,  oval,  or  pyriform  shape.  The  leaves  are  peculiar  in 
shape  and  other  characters,  by  which  they  may  be  easily  identified. 

Analysis.  See  Atropine. 

Cases.  In  Rex  v.  Crippen ,3  Wilcox  isolated  two-fifths  of  a  grain  of 

set t  r  vir?  ?,*■ 

one-twenty-fifth  of  a  grain  hydrobromide  of  hyoscine  has  been  reeorfed" 
‘  °C*<>ber  ^  1910' 
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i  \f;  L'\  agad  fifty,  suffered  from  a  severe  form  of  cyelitis  implicating  both  eyes 
<  d  extending  to  tlie  choroid  and  retina.  Adhesions  had  already  formed  when  the 
ease  came  under  observation.  The  inflammation  lasted  four  months.  Atropine 
homatropine  and  cocaine,  and  atropine  alternating  with  eserine  were  used  with 
ittle  or  no  effect.  Six  drops  of  a  1  per  cent,  solution  of  the  sulphate  of  atropino 
were  used  three  times  a  day  for  a  considerable  time  with  little  effect  on  the  pupil, 

and  no  perceptible  effect  on  the  general  system  except  a  slight  dryness  of  the 
throat. 


As  a  greater  effect  was  desired  a  ]  per  cent,  solution  of  hyoscine  hydrobromide 
was  tried,  two  drops  of  the  solution  being  placed  in  each  eye. 

I  ive  minutes  afterwards  she  complained  of  giddiness  and  a  feeling  of  lightness 
in  the  head  ;  she  staggered,  and  had  to  be  assisted  to  bed.  Then  great  dryness 
of  the  mouth  and  throat  with  thirst  supervened.  The  giddiness  increased,  gradually 
the  senses  became  confused,  and  the  power  of  speech  was  lost.  Complete  muscular 
relaxation  became  pronounced,  and  she  became  rapidly  unconscious.  The  breathing 
was  slow,  and  occasionally  deep  and  sighing.  The  face  was  flushed,  the  pulse  full 
and  regular. 

This  unconscious  stage  lasted  for  about  four  hours  and  was  succeeded  by  a 
period  of  semi-consciousness.  At  times  the  patient  seemed  to  have  perfectly 
recovered  ;  at  other  times  she  was  quite  delirious.  She  talked  incessantly,  was 
occasionally  irritable,  although  on  the  whole  it  took  the  form  of  a  pleasant  delirium. 
She  recalled  funny  incidents  long  since  past,  made  jokes  about  everybody  and 
everything,  and  kept  those  round  about  her,  but  for  their  anxiety,  greatly  amused 
with  her  witticisms. 

“  After  about  two  hours  of  this  delirium,  she  became  gradually  calmer,  and 
then  dropped  off  into  a  sound  and  seemingly  natural  sleep,  which  lasted  for  about 
an  hour  and  a. half.  When  she  awoke,  she  remarked  that  she  had  not  slept  so  well 
for  a  long  time.  She  had  no  remembrance  of  the  events  of  the  night  further  than 
being  assisted  to  bed.  There  were  no  evil  after-effects,  and  by  the  afternoon,  when 
I  saw  her,  she  seemed  in  her  usual  health.” 

The  following  case,1  is  instructive  : — 


“  On  October  30th,  1903,  a  man,  aged  sixty-nine  years,  came  to  me  com¬ 
plaining  of  cramps  in  the  muscles  of  the  legs  at  night  and  also  of  senile  tremor 
of  the  hands.  He  had  been  under  my  care  at  intervals  for  several  years.  Five 
years  ago  I  attended  him  through  a  severe  attack  of  basic  pneumonia,  which  was 
accompanied  by  much  excitement,  and  then  one-hundredth  of  a  grain  of  hyoscine 
hydrobromide  was  used  hypodermically  with  great  benefit.  At  the  present 
time  he  was  in  fair  health  for  his  age.  The  pulse  was  rather  quick  — about  ninety 
per  minute.  The  heart  sounds  were  normal.  The  urine  was  highly  coloured  ; 
it  was  free  from  albumen  and  sugar.  I  ordered  him  one  two-hundredth  of  a  grain 
of  hyoscine  hydrobromide  in  one  drachm  of  water  to  be  taken  at  bedtime.  At 
9.45  p.m.  on  the  same  day  I  was  hurriedly  summoned  to  see  him.  I  was  informed 
that  at  9.15  p.m.  one  teaspoonful  of  the  medicine  was  given  him  by  his  son  (this 
was  confirmed  by  the  amount  absent  from  the  bottle).  After  swallowing  it  he 
undressed  and  got  into  bed.  While  undressing  he  remarked  to  his  wife  that  his 
throat  felt  very  drv,  and  she  noticed  that  his  speech  was  rather  thick,  1  wo  or 
three  minutes  after  he  got  into  bed  his  wife  heard  him  breathing  very  deeply  ;  she 
tried  to  rouse  him,  but  could  not,  and  sent  for  me.  I  found  him  half  an  hour  alter 
he  had  taken  the  medicine  deeply  comatose  with  stertorous  breathing  and  tlushe 
face.  His  pulse  was  eighty  per  minute  and  regular  his  pupils  were  dilated  and 
equal,  and  the  conjunctival  reflex  was  very  slight ;  T  could  not  rouse  him  bj  r  i } 
means.  I  injected  one-tenth  of  a  grain  of  strychnine  hypodermically  and  gave  one 
ounce  of  brandy  by  the  rectum.  At  10.45  p.m.  there  was  no  improvement  the 
coma,  if  anything,  was  deeper,  the  conjunctival  reflex  was  quite  absent,  the  pul 
was  smaller  and  weaker,  and  there  was  some  twitching  of  the  arms  and  leg  ^ 
injected  one-sixth  of  a  grain  of  morphine  with  one  gram  of  caffeine  citrate.  H 
few  minutes  the  pupils  became  less  dilated,  but  otherwise  ^ 

4t  11.45  p.m.,  I  washed  out  the  stomach,  and  passed  into  the  stomach  aboi  t  fe 
ounces  of  strokg  black  coffee  and  one  ounce  of  brandy.  At  1  a  m.  the  conjunctival 
reflex  began  to  return,  and  the  patient  flinched  on  pinching  the  skin  on  the  inner 
sfde  of  thl  a^l  Improvement  'slowly  set  in,  the  breathing  became  less  noisy,  and 


1  Lancet,  1  :  24  (1904). 
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,  A  f  **  n  m  he  could  be  partially  roused  for  a  moment 

the  pulse  fuller  and  stronger.  nnf.e  relapsed  into  a  somnolent  condition  ;  the 

by  pinching  and  shouting,  but  ^  ^  ^  made  an  attempt  to  speak  and  swallowed 
pupils  now  reacted  eleven  hours  after  taking  the  dose -he  was  real  y 

Srcioufand  able  to  speak  for  the  first  time,  and  he  thenceforth  made  an  uneventlul 

^  S  prescription  which  wCTs! 

hydrobromide  in  one  drachm  o  »  unfortunate  and  dangerous, 

pensed  at  a  very  trustworthy  drugget  s,  and ^ very  unto  question 

though  instructive,  S^mg  the  matter.  It  'appears 

gave  me,  I  am  g  at  y»  Z  a  t  {he  one  to  which  the  prescription  was  taken 

thev  had  nohyoschmln  stock,  so 'the  dispenser  sent  a  written  message  to  the  other 
Sace  for  ?  8oS  of  hyoscine  hydrobromide  in  two  ounces  of  water  which  is  equal 
to  sTxteen  twoSundredths  of  a  grain,  the  exact  amount  he  required  for  the  whole 
bottle  of  medicine.  The  dispenser  at  the  second  shop  seeing  decimals  were  used, 
took  it  foT  granted  that  it  was  a  foreign  prescription,  and  that  gr.’  stood  for 
erammes  and  sent  0-80  gramme,  which  the  first  man  sent  to  my  patient.  The 
result  of  this  was  that  he  got  more  than  fifteen  times  as  much  as  was  lntendei  ,  or 
about  one-thirteenth  of  a  grain.  This  appears  to  be  a  good  object-lesson  in  the 
danger  of  the  present  condition  of  weights  and  measures  in  the  Pharmacopoeia, 
where  it  is  now  optional  for  either  the  decimal  system  or  the  apothecaries  measure 
to  be  used.  Surely  the  time  has  come  for  the  rational  and  scientific  metric  system 
to  be  enforced  as  the  official  standard. 


Poisoning  by  Cannabis  Indica 

Source  and  Method  of  Occurrence.  The  dried  flowering  or  fruiting 
tops  of  the  female  plant,  grown  in  India,  used  to  be  the  source  of  two 
official  pharmacopoeial  preparations  but  are  now  omitted  from  the 
pharmacopoeia,1  Preparations  of  the  plant  form  the  basis  of  the  well- 
known  bhang  or  hashish  used  by  millions  in  Eastern  countries  as  a 
means  of  intoxication,  and  as  a  result,  poisoning  by  the  drug  in  both 
acute  and  chronic  forms  is  common.  Bhang  consists  of  the  dried  leaves 
of  the  Cannabis  sativa.  Ganga  consists  of  the  dried  flowering  tops  of 
the  female  plant,  specially  grown  so  that  there  is  a  large  amount  of 
resinous  exudate  and  as  little  leaf  as  possible. 

Charas  is  the  resinous  exudate  of  the  plant  and  the  most  powerful 
of  the  three  varieties. 


Hashish,  as  sold  in  Egypt,  roughly  corresponds  to  the  Indian  charas, 
but  contains  more  vegetable  and  mineral  matter. 

On  fractional  distillation  under  reduced  pressure  of  the  alcoholic 
ether  or  petrol  ether  extract,  several  products  are  obtained,  including 
a  reddish  oil  which  solidifies  below  60°  C.,  and  which  is  known  as 
Cannabinol.  This  is  probably  a  mixture  of  two  or  more  active  principles. 
More  recent  work2  on  the  separation  of  pure  cannabinol  and  the  fractiona¬ 
tion  of  the  remainder  of  the  crude  cannabis  extract  indicates  that  though 
cannabinol  is  a  powerful  poison,  it  is  not  the  only  toxic  substance  present. 
Ei actions  free  Irom  cannabinol  were  found  to  cause  deep  sleep  and,  in 
large  doses,  death.  Cannabinol  itself  does  not  produce  the  Gayer  effect 
(anesthesia  of  the  cornea)  which  is  given  by  crude  extracts. 

In  England  poisoning  by  Cannabis  indica  is  rare,  and  only  occurs 
as  the  result  of  accidental  overdoses.  There  is,  however,  a  certain 
amount  of  evidence  to  show  that  it  is  used  as  a  narcotic  for  self- 
administration  in  some  towns. 


officiaTu!s.P.  °dm JnnabiS  ^  15  mg°  ^  Fluid  extract  of  Cannabis  (d°se  0-1  cc.) 
Work,  Bergel  and  Todd.  Biochem.  J.,  1939,  23,  123. 
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i  .the  case  of  opium,  m  countries  where  the  drug  is  habitually  used.  ’ 

tn  l.Di^ratl°in*  Tlr  RC1Ute  Cases  toxic  symptoms  appear  within  a  quarter 
to  halt  an  hour  of  taking  the  drug.  Death  has  followed  in  twelveTours 

symptom/rf  potomng  6  "°0ve"  6Ven  afto  exhibiti««  —re 


conisHt°W  nf  hesei  are  S?rwhat  similar  t0  those  of  alcolrol.  They 
consist  at  first  of  a  pleasurable  excitement  of  the  mind  ;  giddiness  and 

sleepiness  soon  supervene,  followed  in  fatal  cases  by  coma  and  collapse. 
The  following  is  a  fairly  typical  case  1 

a  lf’y’  CCt\  \2,  took  a  dose  of  the  medicine  (ten  minims  of  the  tincture) 

becan  e  38,11  ‘'6  fe,t  8  burning  'min  the  Pil  "f  his  ^mach  2Z 

he  heard  a  ticking  like  manf"f '  sjfyu'g  that  Jus  legs  were  jumping  about  and  that 
lie  Heard  a  ticking  like  a  watch,  that  he  saw  the  room  on  fire  and  the  pictures  falling 

e,tc-  °n  admission  to  the  hospital  he  looked  extremely  ill,  very  pale,  anxious 

1 1  (  1  JfnTtSS-et  '  He  ?ld  not  comPIain  of  pam,  but  was  much  collapsed.  His  pulse 
was  120  being  scarcely  perceptible  at  the  wrist  ;  the  pupils  were  dilated,  but  acted 
sluggishly  to  light.  He  was  at  once  laid  on  a  couch,  was  covered  with  blankets 
and  was  given  two  drachms  of  brandy  in  hot  water,  and  immediately  after  this  ten 
grains  of  citric  acid  in  syrup  of  lemon.  A  blister  was  applied  to  the  nape  of  the 
neck.  He  soon  began  to  revive,  his  colour  improved,  and  in  about  two  and  a  half 
hours  he  had  recovered  and  said  that  he  felt  quite  well -his  headache  had  gone 
and  he  was  able  to  walk  back  to  his  home.1 


Or  the  following,  from  six  grains  of  the  extract : — 

A  few  weeks  ago  I  was  called  about  1 1  p.m.  to  see  a  young  woman  who  had,  it 
was  alleged,  “  gone  out  of  her  mind.”  I  thought  at  first  I  had  to  do  with  an 
ordinary  hysterical  fit,  but  closer  observation  convinced  me  that  although  the 
symptoms  were  a  curious  caricature  of  some  hysterical  attacks  there  were  other 
symptoms  that  made  such  a  diagnosis  untenable.  Fits  of  laughter  and  incoherent 
ravings  alternated  with  comparatively  lucid  intervals.  She  complained  of  various 
hallucinations  and  delusions,  chief  of  which  were  a  complete  perversion  of  the 
relations  and  lapse  of  time  and  a  loss  of  identity.  She  was  now  herself,  now  again 
a  different  individual,  and  the  modifications  of  her  behaviour  in  relation  to  her 
dual  personality  were  grotesque.  I  was  entirely  at  a  loss  for  the  cause  of  the  patient’s 
condition  until  her  mother  volunteered  that  she  had  been  taking  Indian  hemp. 
Like  many  other  foolish  people  they  had  purchased  a  book  on  family  medicine. 
The  girl  had  suffered  severely  from  headache  for  some  time,  and  after  consulting 
the  book  they  pitched  upon  Indian  hemp  as  the  likely  remedy.  A  local  chemist 
made  them  a  dozen  pills,  each  containing  one-half  grain  of  the  extract.  The  girl 
took  one  with  no  relief,  then  two  with  a  similar  effect.  She  then  concluded  that 
they  were  "  a  fraud,”  and  to  demonstrate  it  swallowed  the  remaining  nine  witli 
the  result  that  I  found  her  four  hours  after  in  the  above-mentioned  condition.  I 
administered  strong  coffee  and  gave  her  a  few  doses  of  strychnine,  and  she  quite 
recovered  on  the  following  day.2 


The  two  following  cases  are  of  interest  from  the  smallness  of  the  doses 
that  caused  the  symptoms,  seven  minims,  and  twenty-four  minims  in 
two  separate  doses  respectively  : — 

A  lady,  cet.  30,  suffered  from  symptoms  of  poisoning,  following  a  dose  of  only 
seven  minims  of  the  ordinary  tincture.  After  taking  this  quantity  in  a  mixture 
she  became  drowsy,  her  vision  was  dimmed,  she  was  sick,  had  great  thirst  with 
dryness  of  the  fauces,  and  slept  heavily.  Four  hours  after  she  had  taken  the 
tincture  she  was  still  in  a  state  of  narcotism,  very  drowsy  and  not  easily  roused. 
The  pupils  were  fully  dilated,  the  eyes  suffused,  the  tongue  dry,  and  the  pulse 


1  Lancet,  1896,  2,  1078. 

2  Baxter-Tyrie,  Lancet,  1897,  2,  p.  1452. 
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small  and  auick.  The  symptoms  were  followed  by  profuse  perspiration.  The 
next  day  the  symptoms  had  disappeared  with  the  exception  of  some  dryness 

the  moutheand  feverwlmess^tient^  aged  thirty-three  years,  who  complained  much 
of  an  attack  of  migraine.  I  ordered  her  a  mixture  containing  ten  grams  o 
strontium  bromide  and  twelve  minims  of  the  tincture  of  Indian  hemp  m  eac 
dose  one  to  be  taken  everv  fourth  hour  till  the  pain  was  relieved  or  until  four 
doses  had  been  taken.  After  the  first  dose  she  felt  much  better  and  went  out  to 
make  some  purchases.  On  returning,  about  four  hours  after  taking  the  first  dose, 
she  took  a  second  dose  ;  within  a  few  minutes  she  felt  a  strange  feeling  and  an 
inclination  to  jump  down  the  stairs.  This  she  knew  was  absurd,  so  she  clung  to 
the  banister  ;  she  then  went  into  her  room  and  to  bed,  when  I  was  sent  for.  I 
found  her  in  bed  in  an  excited,  joyous  state,  quite  conscious,  but,  as  she  said  herself, 
unable  to  control  herself;  she  talked  incessantly  and  assured  me  that  she  had 
such  a  good  story  to  tell  me,  etc.  Her  eyes  were  brilliant  and  the  pupils  were 
slightly  dilated,  but  they  reacted  to  light  :  her  pulse  was  full  and  soft.  She 
mentioned  that  she  had  a  creeping  sensation  in  her  arms  and  legs.  As  it  was  more 
than  an  hour  since  she  had  swallowed  the  medicine  and  the  symptoms  were  not 


urgent  I  did  not  administer  an  emetic,  but  gave  her  some  strong  black  coffee,  and 
assured  her  that  she  would  be  quite  well  in  a  short  time.  In  about  half  an  hour 
she  became  quiet,  and  she  then  slept  for  an  hour,  on  awaking  being  quite  herself.2 


Treatment.  The  same  as  for  opium. 

Post-mortem  Appearances.  Nothing  in  any  way  characteristic. 

Beam's  Test.  A  petroleum  ether  extract  of  hashish  (or  gastric 
contents  containing  hashish)  evaporated  to  dryness  gives  a  purple  colour 
when  a  drop  of  alcoholic  potash  is  added.  If  the  residue  from  the  petrol 
ether  is  oily  a  colour  may  fail  to  appear  until  more  alcoholic  potash  is 
added  and  the  mixture  is  gently  warmed. 

This  test  is  not  obtained  with  tincture  of  Cannabis  indica.  Beam 
altered  his  test  so  that  a  reaction  could  be  obtained  from  all  kinds  of 
cannabis  preparations  as  follows  : — 

The  petroleum  ether  extract  is  evaporated  very  nearly  to  dryness  in 
a  short  test  tube.  To  the  residue  is  added  a  few'  cubic  centimetres  of  a 


reagent  prepared  by  passing  dry  hydrogen  chloride  gas  through  absolute 
alcohol  to  saturation.  In  the  presence  of  cannabis  extract  the  liquid 
becomes  cherry  red.  The  colour  disappears  on  dilution  with  alcohol  or 
water.  Smith,  however,  states  that  even  in  this  form  the  test  may  fail 
to  give  conclusive  results  (“  Forensic  Medicine,”  8th  Edition,  p.  621). 

Negm  s  Test.3  According  to  Bamford,4  many  samples  of  cannabis 
which  fail  to  respond  to  Beam’s  test  give  positive  results  vrith  Negm’s 
test.  The  residue  from  evaporation  of  a  petroleum  ether  extract  of  hashish 
is  mixed  with  2  ml.  of  Negm’s  reagent  (vanillin  0-4  g.,  acetaldehyde  4  drops, 

Oo  Pei!  cent-  alcoh°l  20  mM  and  2  ml.  of  concentrated  hydrochloric  acid 
A  positive  result  consists  in  the  appearance  of  a  pale  green  colour  which 
quickly  turns  a  slate  grey  and,  in  about  ten  minutes,  indigo-blue.  Still 
later  it  changes  to  violet  which  is  intense  after  about  an  hour. 

in  fuIlC+OSCOpiCr  !?an?mation  of  the  crude  d™g  shows  numerous  glands 
the  tissue  of  the  leaves  and  numbers  of  pointed  glandular  hairs 
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Poisoning  by  Capsicum  minimum  (Cayenne  Pepper) 

In  small  quantities  this  is  a  well-known  stimulant,  and  is  in  common 
use  as  a  condiment.  It  has  a  hot,  fiery  taste,  which  lasts  for  a  long  time. 
It  is  a  powerful  stimulant,  and  in  large  doses  produces  a  feeling  of  heat 
in  the  throat,  difficulty  of  swallowing,  pain  in  the  stomach,  and  inflamma¬ 
tion  of  the  gullet  and  stomach.  Locally  applied  it  causes  redness  and 
even  blistering  of  the  skin.  The  toxicity  of  capsicum  is  low1  and  there 
is  no  undoubted  instance  recorded  of  its  having  proved  fatal. 

Guinea  Pepper,  known  as  grains  of  paradise,  is  popularly  considered 
to  be  highly  noxious  ;  but  there  are  no  facts  to  justify  this  view.  This 
kind  of  pepper  is  an  aromatic  condiment.2 


Poisoning  by  Chailletia  toxicaria 

The  following  case,  reported  by  Dr.  Renner,  1904,  p.  1314, 

is  inserted  for  corroboration  by  subsequent  cases  that  may  occur. 

J.,  a  Mendi  labourer,  aged  about  twenty-four  years,  was  admitted  on  the 
morning  of  November  18th,  1903,  at  10  a.m.  He  could  not  speak  English  fluently, 
and  the  following  history  was  obtained  from  his  friends. 

On  the  morning  of  November  18th,  1903,  some  fish,  on  which  had  been  sprinkled 
the  powdered  fruit  of  the  ratsbane  for  the  purpose  of  killing  rats,  having  been 
given  to  him  to  throw  away,  he  ate  the  largest  portion  of  it.  In  about  half  an  hour 
afterwards  he  had  vomiting  followed  by  looseness  of  the  bowels  and  general 
trembling.  On  his  admission  into  hospital  about  10  a.m.  he  again  vomited,  and 
his  condition  then,  as  described  by  himself  through  an  interpreter,  was  as  follows  : 
“  He  was  feeling  very  weak  and  unable  to  walk,  his  legs  were  dead,  he  was  losing 
power  over  his  arm,  and  he  was  feeling  very  bad.”  On  examination  in  the  ward 
it  was  found  that  the  patient  was  suffering  from  paralysis  of  the  lower  extremities. 
The  tendon  reflexes  were  abolished.  There  wras  marked  hypersesthesia  of  the 
inner  side  of  the  thigh  and  legs.  Firm  pressure  of  the  muscles  of  the  calves  gave 
unusually  severe  pain.  The  action  of  the  bladder  and  rectum  remained  undisturbed. 
Although  the  pupils  were  normal  yet  the  patient’s  vision  was  not  acute.  There 
was  some  want  of  co-ordinating  power  in  the  muscles  of  the  upper  extremities. 
The  power  of  deglutition  was  not  affected.  The  patient’s  condition  was  stationary 
for  about  a  fortnight,  when  signs  of  improvement  began,  and  this  continued 
gradually  until  January  22nd,  1904,  when  he  was  discharged  with  only  a  slight 

inability  to  walk.  ,  ,  .  .  ,  e 

The  case  is  unique,  as  it  is,  I  believe,  the  first  overt  and  obvious  instance  ot 

poison  by  ratsbane  recorded  in  man.  The  symptoms  observed  in  this  case  have 
been  frequently  observed  in  sudden  cases  of  a  disease  characterised  by  paral>si* 
of  the  lower  extremities  in  young  persons  of  both  sexes  and  of  various  ages,  hi 

especially  in  those  between  the  ages  of  twenty  and  forty.  .  , 

The  origin  of  this  disease  has  been  veiled  in  great  obscurity  ;  even  experienced 
medical  men  have  been  baffled  in  their  efforts  to  discover  it.  The  d^e  has 
generally  been  regarded  as  mysterious  by  the  people,  because  the  " 

who  have  the  true  Imowlcdge  of  the  cause  of  the  disease,  keep  it  a  ^ret,  attr.butmg 
it  to  some  mysterious  influence  of  the  devfl,  or  to  w.tcl.craft,  or 
and  thereby  make  much  profit  from  their  knowledge,  and  wield  great  power  o 

th,*TI,"cre"is  now  no  doubt  in  my  mind  that  these  cases  of  sudden  illness  T"“uk'"~ 
in  paralysis  are  due  to  poison  by  the  ratsbane,  and  the  numerous  deaths  commonly 

1  Carmichael,  E.  13.,  Jour.  Pharm.  &  Exp.  Therap.,  60  :  6  (.1939). 

2  Snnpe,  “  Poisoning  by  Cayenne  Pepper,”  Med.  Times,  Loud.,  1849,  19,  o  .. 
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reported  to  be  from  poison  may also ibe  whenunder  the  influence 

stance.  The  symptoms  observed  in  the  which  may  happen  to  be 

of  this  poison  are  the  same  as  1  ■  owdered  fruit  show  in  a  few  minutes 

poisoned  by  eating  fish  sprinkle  frantically  and  their  legs  soon  become  para- 

great  distress,  they  vomit,  fr^S£s“uickly,  the  forearm  twitching 

'a^u paklysis  of  the  respiratory 

mUThis"  poison  is  and^^iiith^America^0  In^Sierra^eo'ne^'it 

( haiUetiacea;.  gro  b  k  „  f  ;t  effect  in  producing  paralysis  of  the 

row°:rTnty  Ini  is  knowa  by  the  Mend,  as  »  magbevi and  by 

the  Timnes  as  “  manuch.” 


Poisoning  by  Chelidonium  majus  (Greater  Celandine) 

Source  and  Method  of  Occurrence.  The  plant  is  a  fairly  common 
English  wild  flower  belonging  to  the  natural  order  Papaveracese.  It 
occurs  in  nearly  every  county  of  the  British  Isles.  It  is  said  to  contain 
two  chief  alkaloids  chelidonine  which  resembles  morphine  and  san- 
guinarine  which  causes  salivation,  excitement  and  tetanus. 

The  juice  acts  as  an  irritant  externally,  and  internally  causes  nausea, 
vomiting  and  diarrhoea.  It  has  caused  poisoning  in  cattle  but  there  are 
no  records  of  its  use  in  human  beings. 


Poisoning  by  Cicuta  virosa  (Water  Hemlock) 

Source  and  Method  of  Occurrence.  The  water  hemlock,  or  cow- 
bane,  lias  given  rise  to  several  fatal  accidents,  its  roots  having  been 
mistaken  for  parsnips.  The  whole  of  the  plant  is  poisonous  ;  but  the 
roots  are  the  most  active,  especially  when  gathered  early  or  late  in  the 
year.  It  contains  an  active  principle  known  as  cicutoxin,  which  acts 
like  picrotoxin,  causing  medullary  convulsions.  Holmes1  states  that  the 
American  species  Cicuta  maculata  contains  a  volatile  alkaloid  similar  to 
coniine  in  its  seeds. 

Symptoms  and  Effects.  The  symptoms  produced  by  eating  the  roots 
are  piin  in  the  stomach,  vomiting  and  giddiness,  severe  and  continued 
convulsions,  followed  by  paralysis.  A  man  ate  a  portion  of  the  root  of 
this  plant  in  a  cooked  state.  It  had  a  swreetish  taste,  and  was  of  the 
colour  of  a  parsnip.  Half  an  hour  later  he  felt  giddiness,  and  dryness  of 
the  throat.  He  walked  home  with  difficulty.  In  about  an  hour  and  a 
half  the  legs  w^ere  paralysed,  the  arms  benumbed,  and  their  movements 
weak  ;  the  skin  was  warm  and  dry — the  pulse  90.  An  emetic  wras  given. 
Within  two  hours  lie  w^as  able  to  stand,  and  with  difficulty  walked  across 
the  room.  He  passed  much  urine,  and  had  hallucinations.  Within  seven 
hours  the  legs  were  cold,  pupils  dilated,  skin  and  throat  dry,  with  occa¬ 
sional  delirium.  There  was  no  purging.  Two  days  later  lie  recovered.2 

Egclahl3  has  collected  the  history  of  46  cases  of  cicuta  poisoning 
twenty -one  of  which  were  fatal.  Nausea,  vomiting  and  convulsions  were 
the  outstanding  symptoms. 

1  Pharm.  Jour.,  1911,  p.  430. 

2  Lancet,  1871,  2,  p.  396. 

:i  Egdahl,  A.,  Arch.  Int.  Med..  7  :  348  (1911). 
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Uomportz1  reports  similar  cases  of  poisoning  by  the  American  variety 

follow^  iem  k  \C-  maculata )•  AU  those  who  ate  the  root  had  nausea 
lotted  b}  convulsions.  The  convulsions  were  tonic  and  clonic  The 

1-U?\S  were  widely  dilated,  the  jaws  were  clenched  with  twitching  of  the 

Ti  Tddittnato  f  ug,at  the  mouth-  A11  °f  the  eases  recovered, 
be  adopted  °  stomach  havage  intravenous  barbiturate  therapy  may 

Analysts.  Detection  must  depend,  since  there  are  no  reliable  chemical 
tests  foi  cicutoxm,  on  (a)  botanical  characteristics  of  fragments  found 
in  the  stomach,  and  (6)  pharmacological  action  of  an  ether  extract  of 
the  frog  intestinal  contents— convulsions  of  medullary  origin  in 

,  REFERENCE 

a  Zur  Kemitn  d  gift.  Bestandtheil  d.  (Enanthe  Crocata  und  Cicuta  virosa .” 
Arch.f.  Exp.  Path.,  1894,  34,  259. 


Poisoning  by  Cinnamomum  camphora 

Source  and  Method  of  Occurrence.  Camphor  is  a  natural  product 
from  the  plant  Cinnamomum  camphora,  and  is  also  produced  artificially. 
It  has  never  been  used  for  homicidal  purposes,  but  cases  of  poisoning 
from  accident  and  suicide  are  reported.  A  common  cause  of  camphor 
poisoning  is  the  ingestion  of  “  camphorated  oil  ”  and  of  “  moth  balls  ” 
by  children. 

Toxicity  and  Fatal  Dose.  Camphor  cannot  be  said  to  be  a  very 
poisonous  substance.  Its  action  is  due  to  its  stimulating  effect  on  the 
midbrain  and  medullary  centres  and  possibly  the  cord.  It  causes  mental 
excitement,  giddiness  and  inco-ordination  and  with  large  doses  (40  grams) 
irregular  cyclic  convulsions  resembling  epilepsy.  Its  action  is  in  many 
respects  similar  to  that  of  picrotoxin.  It  also  has  a  local  irritant  action 
on  the  bowel  and  also  affects  the  kidney,  causing  anurea.  The  toxic 
dose  varies  greatly. 

The  smallest  recorded  dose  in  an  adult  that  has  caused  alarming 
symptoms  is  twenty  grains,  and  thirty  grains  have  proved  fatal  to  an 
infant  of  eighteen  months.  A  case  is  recorded3  in  which  twelve  grains 
of  camphor  in  oil  caused  the  death  of  a  child,  cet.  sixteen  months,  in 
seven  hours. 


Symptoms.  The  symptoms  vary  greatly  but  usually  there  is  nausea 
and  vomiting  followed  by  excitement,  giddiness  and  delirium.  Uncon¬ 
sciousness  may  occur  and  epileptiform  convulsions  may  last  for  a  consider¬ 
able  time.  Death  is  not  common  but  convalescence  may  be  very 
protracted. 

A  woman  swallowed  about  twenty  grains  of  camphor  dissolved  in 
rectified  spirit  of  wine  mixed  with  tincture  of  myrrh.  In  half  an  hour 
she  was  suddenly  seized  with  languor,  giddiness,  partial  loss  of  sight, 
delirium,  numbness,  and  tingling  and  coldness  of  the  extremities,  so 
that  she  could  hardly  walk.  The  pulse  Avas  cjuick  and  respiration  difficult, 
but  she  suffered  no  pain  in  any  part.  On  the  administration  of  an  emetic 
she  vomited  a  yellowish  liquid  smelling  strongly  of  camphor.  In  the 

1  Jour.  Amer.  Med.  Assoc.,  October  16th,  1926. 

2  Miller,  M.  M.,  j.a.m.a.,  101  :  852  (1933). 

3  B.M.J.,  March  15th,  1924. 
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evening  the  symptoms  were  much  diminished  but  she  had  slight  con 
vulsiveSfits  during  the  night.  The  next  day  she  was  convalescent  ,  the 
difficulty  of  breathing,  however,  continued  more  or  less  for  several  weeks 
An  infant  of  fifteen  months  died  from  the  effects  of  some  camptoatod 
oil  given  to  it  by  mistake.  Convulsions  ensued,  and  death  took  place  i 
thirteen  hours.  A  woman  gave  about  thirty  grains  (half  a  teaspoonful) 
of  powdered  camphor  to  each  of  her  three  children  as  a  vermifuge,  J  w  o 
of  the  children  were  respectively  of  the  ages  of  three  and  five  years  ,  t 
third  was  an  infant  aged  eighteen  months.  The  first  symptoms  were 
paleness  of  the  face,  with  a  fixed  and  stupid  look.  Delirium  followed, 
with  a  sense  of  burning  in  the  throat,  great  thirst,  vomiting,  purging, 
and  convulsions  ;  and  in  one  child  the  convulsions  were  most  violent. 
The  two  elder  children,  after  suffering  thus  for  three  hours,  fell  into  a 
comatose  sleep,  and  on  awaking  the  symptoms  passed  off.  The  infant 
died  in  seven  hours,  not  having  manifested  any  return  of  consciousness 
from  the  first  occurrence  of  convulsions.1 

An  instance  is  recorded  by  Berkholz  of  recovery  of  a  young  girl  who  hail  taken 
fifteen  grams  of  camphor,  suspended  in  water.  After  washing  out  the  stomach, 
chloral  and  potassium  bromide  were  administered  as  antidotes,  the  cure  being 
complete  in  a  few  days.  Toxic  symptoms  in  this  case  did  not  supervene  until 
after  the  lapse  of  two  hours,  when  intense  cephalalgia,  vomiting,  convulsions,  and 
coma  supervened,  the  respiration  being  rapid  and  the  pulse  full.  Recovery  is 
attributed  to  the  fact  that  before  taking  the  dose  the  patient  had  partaken  of  a 
full  meal,  largely  composed  of  carbohydrates,  which  may  have  formed  in  the 
intestines  the  non-toxic  glyco-camphoric  acid.  The  author  recommends  the  use 
of  large  doses  of  sugar  as  an  antidote.2 

The  following  unusual  case  is  reported  by  Dr.  Wilkinson  :3 

A  Chinese  coolie’s  wife  brought  a  little  girl,  aged  five  years,  to  my  surgery,  and 
gave  the  following  history  :  “  By  mistake  the  child  had  been  given  half  a  (Chinese) 
teacupful  of  crude  camphor  oil  instead  of  tea.”  This  oil  is  used  by  the  natives  as 
a  preventive  for  mosquito  bites,  and  contains  from  40  to  50  per  cent,  of  crystal- 
lisable  drug  which  precipitates  after  standing  for  several  days. 

The  mother  informed  me  that  the  accident  had  occurred  about  one  hour  and  a 
half  before  coming  to  me,  and  that,  directly  after  swallowing  the  oil,  the  child  had 
fallen  on  the  floor  in  convulsions,  which  lasted  twenty  minutes  ;  the  eyes  were 
wide  open,  the  face  livid,  hands  clenched,  feet  cold,  and  legs  outstretched.  Towards 
the  end  of  the  fit  the  patient  frothed  at  the  mouth  and  vomited,  but  the  ejecta 
were  not  blood-stained.  After  vomiting  the  child  drank  half  a  cupful  of  water,  and 
was  then  brought  to  me.  When  I  saw  it,  it  had  just  vomited  slightly  for  a  second 
time  ;  it  looked  pale  and  languid,  and  was  apparently  nauseated.  The  pulse  was 
100,  the  temperature  not  taken. 

I  immediately  tried  to  promote  emesis  by  ipecacuanha,  and  after  pushing  the 
drug  succeeded  in  obtaining  very  free  and  repeated  results.  The  vomit,  beyond 

smelling  strongly  of  camphor,  presented  no  other  peculiarities,  and  was  quite  free 
from  blood. 

The  little  patient  soon  fell  asleep,  and  after  a  time  was  taken  home.  I  was 
informed  next  day  that  she  was  running  about  and  playing,  and  apparently  quite 

To  say  nothing  of  the  camphor  still  held  by  the  oil  in  solution  after  the  preci¬ 
pitate  had  formed,  and  only  reckoning  the  quantity  by  weight  of  the  latter,  this 

of  pure  drug*™  SWa  OWed  at  least  from  one  hundred  grains  to  two  hundred  grains 

For  a  case  with  very  severe  collapse  after  eating  3  drachms  of  pure 
camphor,  vide  2,  1895,  p.  060.  1 

1  Jour,  de  Chim.  Med.,  1850,  p.  507 

•  '  • pham ■ jour- i8"-  p-  «*• 
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Treatment.  Must  be  conducted  on  general  principles  ( vide  pp.  250 
et  seq.).  The  convulsions  may  be  controlled  by  one  of  the  barbiturates. 

Post-mortem  Appearances.  Nothing  characteristic  except  the  smell. 

Analysis.  There  appear  to  be  no  specific  tests  for  camphor  better 
than  its  smell,  taste,  and  familiar  physical  properties.  (Melts  at  176°  C.  ; 
is  spontaneously  volatile  :  almost  insoluble  in  water,  soluble  in  alcohol, 
ether,  chloroform  and  benzene.) 

A  case  of  poisoning  by  camphor  would  be  recognized  by  the  odour 
of  the  breath,  a  symptom  which  would  attract  the  attention  of  a  non- 
professional  person.  The  presence  of  this  substance  in  the  stomach 
would  be  at  once  indicated  by  its  odour.  It  can  be  separated  by  distilla¬ 
tion,  and  extracted  from  the  distillate  by  benzene. 

In  the  body,  camphor  is  oxidised  to  camphorol,  which  is  excreted  in 
the  urine  as  the  glycuronide. 


Poisoning  by  Citrullus  Colocynthis  (Colocynth) 

Colocynth  fruits  (bitter  apples)  are  marketed  in  dried  and  powdered 
form  as  a  purgative  and  as  an  insecticide. 

Colocynth  has  occasionally  produced  death,  preceded  by  sjmiptoms 
of  gastric  and  intestinal  irritation,  and  excessive  purging.  It  is  occa¬ 
sionally  used  for  procuring  abortion.  Christison  recorded  the  death  of 
a  young  woman  from  a  teaspoonful  and  a  half  of  the  powdered  pulp. 
Roques  states  that  less  than  sixty  grains  of  the  powder,  in  decoction, 
has  proved  fatal  ;  whilst  recovery  has  taken  place  after  three  times 
that  amount.1 


Analysis.  The  active  principles  of  colocynth  appear  to  consist  of 
an  alkaloid  and  a  glucoside  (Power  and  Moore,  J.C.S.,  1910,  97,  99); 
both  are  described  as  possessing  purgative  properties.  Dragendorff 
succeeded  in  detecting  colocynth  in  extracts  from  the  bodies  of  poisoned 
cats,  though  Tidy  failed  in  the  case  of  a  human  being. 

Colocynth  extracts  give  a  cherry  red  coloration  (sometimes  brown 
at  first)  with  a  freshly  prepared  solution  of  1  or  2  mgrm.  of  molybdic  acid 
in  1  cc.  of  pure  sulphuric  acid  (Frohde’s  reagent),  and  a  transient  blood- 
red  colour  with  a  0-5  per  cent,  solution  of  ammonium  vanadate  in 

sulphuric  acid. 
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Poisoning  by  Claviceps  purpurea  (Ergot) 

Source  and  Method  of  Occurrence.  Ergot  consists  of  the  dried 

mycelium  of  Claviceps  purpurea,  a  fungus  which  infests  many  cereais 
biit  which  principally  occurs  on  rye.  As  commonly  seen  in  bulk  it  is 
the  Sin  «rf  rye  spom  and  permeated  through  and  through  with  the 

thrErgotfh-eiongSenioyed  a  reputation  for  its  action 

ind  t  the^fo "werfully  affects  the  uterus,  which  consists  almost 

1  Husemann,  “  Handb.  d.  Toxicol.,”  p.  625 
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entirely  of  unstriped  muscle)  and  hence  is  a  favourite  drug  to  administer 
for  the  purpose  of  procuring  abortion,  and  a  large  number  of  cases  of 
poisoning  by  it  have  given  rise  to  criminal  charges  for  abortion. 

For  its  use  in  abortion,  vide  pp.  116  et  seq. 

Toxicity  and  Fatal  Dose.  The  active  principles  upon  which  ergot 
depends  for  its  action  are  not  thoroughly  understood.  Ergot  contains 
at  least  ten  alkaloids,  of  which  the  most  important,  pharmacologically, 
are  ergotoxine,  ergotamine,  and  ergometrine  (ergonovine).  It  contains, 
also,  certain  pigments  which  are  peculiar  to  itself  but  are  physiologically 
inert,  and  a  number  of  amines  which  are  also  found  elsewhere  and  some 
of  which  ( e.g .,  histamine),  are  physiologically  active.  Ergot  cannot  be 
considered  a  very  powerful  poison  so  far  as  life  is  concerned  ;  the  danger 
of  it  lies  in  the  circumstances  in  which  it  is  given. 

The  medicinal  dose  of  prepared  ergot  is  5  to  15  grains.  It  is  occa¬ 
sionally  employed  in  larger  doses  to  excite  uterine  action,  but  usually 
ergotine  or  one  of  the  preparations  of  the  active  constituents  is  given 
instead  of  the  crude  drug.  The  dose  of  the  liquid  extract  is  10  to  20 
minims,  and  of  ergotoxine  to  ^  grain. 

The  minimal  fatal  dose  is  quite  unknown.  It  does  not  readily  cause 
death  in  one  large  dose,  but  its  fatal  operation  appears  to  be  more 
strikingly  developed  by  its  long-continued  use  in  small  or  medicinal 
doses.  There  is  a  suggestion  that  fever  and  sepsis  increase  sensitivity  to 
ergot. 

Symptoms.  These  must  be  divided  into  those  of  acute  poisoning 
by  the  drug  and  those  of  the  chronic  effects  either  of  eating  bread,  etc., 
made  with  flour  containing  some  proportion  of  affected  flour  or  of  long 
continued  administration  of  ergot  preparations.  In  doses  of  from  half 
a  drachm  to  two  drachms,  ergot  in  powder  has  caused  nausea,  vomiting, 
ryness  of  the  throat,  thirst,  pain  in  the  abdomen,  slight  purging  pain 
in  the  head,  stupor,  and  dilatation  of  the  pupils.  There  may  be  tingling 
in  the  hands  and  feet,  great  muscular  weakness  and  cramps.  The  blood 
pressure  is  raised.  There  may  be  suppression  of  urine,  prostration  and 
coma  Haemorrhages  may  occur.  The  symptoms  of  chronic  poisoning 
consist  essentially  in  gangrene  due  to  disease  of  the  blood  vessels  distri 

of  thl  p°r !hf  Par! i ’  t  llS  dlST 36  111  turn  bei”g  due  to  the  continued  action 
of  the  eigot  on  the  muscular  coat  of  the  arteries.1  There  may  be  dis- 

parawTo^  dching  and  formication  and  occasionally  complete 

I  ah  sis  of  certain  of  the  sensory  nerves.  Spasm  and  cramps  occur  in 
1  muscles  and  sometimes  choreiaform  or  epileptiform  attacks. 

tisJael  m?™CeS-  ,Nothing  all  characteristic  in  the 

tissues,  but  particles  of  the  powder  may  be  seen. 

obse^vedthen^?rrubhlierg0^haS  &  *7"  ‘  sme11 ;  tllis  is  socially 

dissolves  iT  in  part  and  S  *  *  S0,Ut  0“  °f  Potash'  This  alkali 
the  form  of  tincture  “Lholi  °i' f a<xlulI'e[s  a  clingy  red  colour.  In 
the  extract  when  treated  with  net  i  '?leA  ’  K'  peculiar  fishy  odour  of 

the  liberation  of  trimetldami^e  t  “  This  is  owi"8  *> 

the  microscope.  When  ergot  has  beeV 

For  report  of  case  see  Yater  &  Cahill  T  A 

’  J '  Amer •  Med-  Assoc.,  1930,  106,  1625. 


22* 


676 


POISONING  BY  ERGOT 


it  may  be  found  scattered  over  the  lining-membrane  of  the  stomach  or 
bowels  ;  these  may  be  identified  by  the  characters  described.  The 
ethereal  tincture  of  ergot,  evaporated  to  a  syrup  yields  a  yellowish- 
coloured  oil,  which,  if  any  of  the  colouring  matter  of  ergot  is  present, 
acquires  a  reddish  colour  when  heated  with  a  solution  of  potash.  It  also 
evolves  a  fishy  odour  of  trimethylamine. 


Sclererythrin  Test.  (Erythrin  is  an  acid  dye  soluble  in  ether  and 
giving  a  purple  colour  with  alkalies.)  The  extraction  is  made  by  the 
Stas-Otto  process  with  80  per  cent,  alcohol.  Concentrate.  Take  up  the 
residue  with  weakly  acidified  water  containing  a  little  alcohol.  Shake 
out  with  ether.  The  solution  is  red.  Evaporate  the  ether.  Dissolve 
residue  with  sodium  bicarbonate.  The  solution  is  violet-coloured,  and 
on  spectroscopic  examination  one  strong  band  in  the  yellow  and  two 
weak  bands  in  the  green  will  be  seen. 

Acidify  the  solution  and  extract  free  erythrin  with  ether.  Two  bands 
will  be  seen  on  spectroscopic  examination,  one  in  the  green  and  one  in 
the  blue. 

The  examination  must  be  made  at  once,  as  the  colour  is  not  permanent. 

Tests  for  the  Alkaloids.  It  has  been  stated  that  the  mixed  alkaloids 
of  ergot  may  be  extracted  by  chloroform  from  the  final  aqueous  acid 
extract  in  the  Stas-Otto  process. 

To  detect  the  alkaloids  qualitatively  the  following  reactions  may 
be  applied  : — 


1.  Dissolve  a  small  portion  of  the  alkaloids  in  about  1  cc.  of  con¬ 
centrated  sulphuric  acid,  adding  a  trace  of  ferric  chloride  ;  the  solution 
assumes  an  orange-red  colour  changing  to  deep  red,  while  the  margin 
appears  bluish  or  greenish-blue. 

2.  Dissolve  a  small  portion  in  a  few  cubic  centimetres  of  glacial 
acetic  acid  in  a  test  tube,  adding  a  trace  of  ferric  chloride.  Add  this 
solution  cautiously  to  another  tube  containing  the  same  volume  oi 
concentrated  sulphuric  acid,  taking  care  not  to  mix  the  liquids, 
brilliant  violet  or  intense  blue  colour  is  formed  at  the  zone  oi  contact. 


3.  Add  an  ethereal  solution  of  the  alkaloids  to  nitric  acid  diluted 
with  an  equal  volume  of  water  ;  in  presence  of  ergot  an  intense  blue 
colour  (permanent  for  two  days)  develops  at  the  junction  of  the  two 

layers. 
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POISONING  BY  PICROTOXIN 

Poisoning  by  Cocculus  Indicus  (Levant  Nut)  ;  Picrotoxin 

Source  and  Method  of  Occurrence.  This  is  the  fruit  or  berry  of  the 
Anamirta  Cocculus  ( Levant  Nut),  imported  from  the  East  Indies.  The 
berry  contains  from  1  to  2  per  cent,  of  a  non-nitrogenous  poisonous 
principle  ( Picrotoxin ).  The  shell  or  husk  contains  no  picrotoxin,  but 
a  non-poisonous  principle  called  menispermin.  The  seeds,  in  powder  or 
decoction,  give  rise  to  toxic  symptoms.  About  2  grains  of  cocculus  will 
cause  toxic  symptoms  and  about  y  grain  of  picrotoxin.  There  are  few 
well-authenticated  instances  of  this  substance  having  proved  fatal  to 
man.  Several  men  suffered  from  this  poison  in  1829  near  Liverpool  ; 
each  had  a  glass  of  rum  strongly  impregnated  with  cocculus  indicus. 
One  died  that  evening  ;  the  rest  recovered.1 

The  berries  have  been  added  to  beer  to  increase  its  intoxicating 
properties,  Carel2  has  reported  a  fatal  case  of  poisoning  by  adding 
picrotoxin  to  whisky  to  facilitate  robbery. 

Cocculus  indicus  has  been  frequently  used  for  the  malicious  destruc¬ 
tion  of  fish  and  game.  In  one  instance  referred  to  by  Taylor,  there 
was  reason  to  believe  that  270  young  pheasants  had  been  poisoned  by 
grain  soaked  in  a  decoction  of  this  substance.  Barber's  poisoned  wheat 
for  the  destruction  of  birds  owes  its  poisonous  properties  to  cocculus 
indicus  (Horsley). 

Picrotoxin  is  a  most  effective  antidote  to  barbiturate  poisoning;  but 
its  action  is  liable  to  get  out  of  control  which  is  a  serious  objection  to  its 
use.  The  same  objection  applies  to  its  use  as  a  convulsant  in  schizophrenia. 

Symptoms.  Shortly  after  ingestion  of  the  drug  a  burning  pain  is 
felt  in  the  gullet.  Eventually  the  pain  passes  to  the  abdomen.  Saliva¬ 
tion,  nausea,  and  vomiting  follow.  The  respirations  become  deeper  and 
quicker,  the  blood  pressure  rises  and  the  pulse  is  slowed.  The  pupil  con¬ 
tracts.  There  is  dizziness,  confusion  and  drowsiness,  which  are  soon 
followed  by  unconsciousness.  There  may  be  uncontrollable  twitching 
before  consciousness  is  lost  ;  but  after  a  period  of  delay,  convulsions  take 
place,  first  tonic  and  then  clonic  in  nature,  nrobablv  due  to  medulla™ 


™j  '!hould  be  on  general  lines  but  a  barbiturate 


animal  charcoal,  filter,  and  add  lead  acetate 


in  the  acid  chloroform  extract 
oil  the  residue  with  water  and 
cetate  as  long  as  a  precipitate 


S.  Amer.  Med.  Assoc.,  1938,  hi,  387. 
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forms,  avoiding  excess.  Filter,  and  shake  the  filtrate  with  freshly 
prepared  lead  hydroxide,  which  forms  an  insoluble  compound  with 
picrotoxin.  The  precipitate  is  filtered  off,  suspended  in  water,  and 
decomposed  with  sulphuretted  hydrogen.  Filter  off  the  lead  sulphide 
and  extract  the  picrotoxin  from  the  filtrate  by  means  of  chloroform 
(Palm's  method). 

The  following  tests  should  be  applied  : — 

1.  A  minute  quantity  of  the  suspected  substance  is  evaporated  to 
dryness  with  concentrated  nitric  acid,  and  the  residue  moistened  with 
concentrated  sulphuric  acid.  On  the  addition  of  an  excess  of  potassium 
hydroxide,  the  presence  of  1-10, 000th  of  a  gram  (1 -650th  of  a  grain)  of 
picrotoxin  will  be  shown  by  the  appearance  of  a  brick-red  colour. 

2.  Picrotoxin  dissolves  in  concentrated  sulphuric  acid  with  a  golden 
yellow  colour  which  changes  to  violet  and  then  to  brown  upon  the 
addition  of  a  trace  of  potassium  bichromate.  This  test  may  be  applied 
directly  to  the  lead  compound  obtained  in  the  extraction  process.  The 
colour  with  sulphuric  acid  is  discharged  by  a  drop  of  nitric  acid. 

3.  A  small  particle  of  picrotoxin  treated  with  two  drops  of  an  alcoholic 
(absolute)  solution  of  benzaldeliyde  (1:1)  and  then  with  one  drop  of 
concentrated  sulphuric  acid  becomes  red.  If  the  liquid  is  agitated  it 
shows  a  reddish-violet  (Melzer). 


4.  A  drop  of  sulphuric  acid  is  added,  and  when  the  yellow  colour  is 
distinct,  1  drop  of  a  20  per  cent,  alcoholic  solution  of  anisaldehyde  is 
added.  A  dark  blue-violet  ring  is  formed  and  develops  to  a  stable  pure 
blue.  Many  glucosides  and  alkaloids  give  red  or  purple  colours,  but 
the  blue  is  said  to  be  characteristic  of  picrotoxin. 

5.  Physiological  tests.  The  extract  containing  cocculus  indicus  is 
intensely  bitter,  and  soon  produces  in  an  animal  peculiar  symptoms. 
One-twTentieth  of  a  grain  of  picrotoxin  kills  rabbits  with  peculiar 
opisthotonic  convulsions.  Fishes  when  immersed  in  water  containing 
this  substance  make  strange,  sinuous  movements,  and  fall  powerless 
on  the  side.1  Rober  found  that  frogs  are  affected  with  tonic  and  clonic 
convulsions,  and  a  peculiar  inspiratory  tetanus,  which  causes  an  inflated 
state  of  the  abdomen.  He  thinks  that  this  special  condition  is  charac¬ 
teristic  of  the  administration  of  picrotoxin  to  these  animals. 

The  action  of  picrotoxin  may  also  be  tested  on  crustaceans  which 

are  highly  sensitive  to  its  effects. 

Picrotoxin  crystallises  in  slender  hexahedral  prisms  having  a  silky 
lustre,  in  feathery  needles,  or  long  slender  needles  according  to  conditions 
-concentration  and  rate  of  cooling.  It  is  soluble  in  150  parts  of  cold 
water,  but  is  more  soluble  in  boiling  water,  and  the  solution  has  a  very 
bitter  taste.  When  heated  in  a  tube,  picrotoxin  like  digitahn  evolves 
an  acid  vapour.  Hydrochloric  acid  dissolves  it  without  change  of  colour 
It  is  soluble  in  alcohol,  ether,  chloroform  and  m  amyl  alcohol  It  is 
not  precipitated  by  most  of  the  usual  alkaloid  reagents.  Though  not  a 

glucoside,  it  reduces  Fehling’s  solution. 

1  nnrlev  has  shown  that  picrotoxin  may  be  separated  fiom  mai 
of  th^msonous  alkaloids  by  taking  advantage  of  its  Pecuhar  f  emical 
properties.  It  does  not  combine  with  acids  to  form  salts,  but  read  y 

B.M.J.,  1875,  March  27th,  et  seq. 
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with  bases.  Thus  Avater  containing  a  small  quantity  of  potash  will 
dissolve  one-sixth  or  one-eighth  part  of  its  weight  of  pierotoxin  Such 
an  alkaline  solution  will  readily  yield  most  of  any  dissolved  alkaloids 
to  ether  when  this  solvent  is  shaken  with  the  solution;  but  if  the  liquid 
is  strongly  acidified,  most  of  the  alkaloids  remain  combined  with  the 
acid,  while  the  ether  shaken  Avith  the  liquid  entirely  removes  the  picro- 
toxin.  Thus,  in  examining  beer  supposed  to  be  adulterated  with  cocculus 
indicus,  the  liquid  should  be  acidified  with  hydrochloric  acid,  and  then 
shaken  with  twice  its  volume  of  ether.  The  ethereal  solution  thus 
obtained,  when  spontaneously  evaporated,  leaves  the  pierotoxin  in 
crystals.  Langley  states  that  by  this  process  he  has  detected  so  small 
a  quantity  as  1 -750th  of  a  grain  of  pierotoxin  in  a  pint  of  ale.  The 
stomach  of  a  cat  which  had  been  poisoned  was  treated  with  alcohol,  and 
the  solution  evaporated  to  dryness.  Acidified  water  was  poured  on  the 
residue,  and  the  pierotoxin  with  some  organic  matter  Avas  dissolved. 
The  acid  liquid  was  shaken  with  ether,  and  crystals  of  pierotoxin  were 
obtained  by  the  evaporation  of  the  ethereal  solution.1 2 
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Poisoning  by  Colchicum  autumnale  (Autumn  Crocus,  Meadow  Saffron) 

Source  and  Method  of  Occurrence.  The  corm  from  which  the  dry 
extract  is  prepared,  and  the  seeds  of  the  plant  from  which  the  liquid 
extract  and  the  tincture  are  obtained,  are  both  in  official  use  and  are 
both  toxic.  The  plant  grows  in  England,  but  is  not  common.  Its 
flowers  are  showy,  and  it  would  be  risky  for  children  to  eat  them,  but 
cases  of  this  form  of  accidental  poisoning  are  rare.  Several  cases  have 
occurred,  however,  from  the  injudicious  use  of  the  medicinal  preparations 
Many  quack  remedies  for  gout  consist  essentially  of  parts  of  the 
plant,  Blair  s  Gout  Pills  consist  of  the  ground  conns  of  cokffiicum  A 

Re  ^Tnty'e[ght  °f  PU1S  in  the  COUrSe  of  four  and  a 

llad  nausea,  griping  pains  in  the  abdomen,  diarrhoea 
hiccough  and  vomiting,  followed  by  stupor,  convulsions,  twitchings  and 

to  vtl  The  Pil18’  which  ™*e  hard,  were  found  byBeyte 

miSms  tte  extrlct  fronft'he1  ^  C°lchici,le  2  The  five  to  fifteen 

extract’  prepared  front  the  S’ five 

preparations  and  doses.  minims,  are  the  official 

minims;  the  liquid  extract  0-3  per  cent  dl  ’  dose  5  15 

dry  extract  1  per  cent.,  dose  l-Grain  Thl  ^  mmi,ms  ;  and  the 

4  the  wine  is  no  longer  official. 

1  Pharm.  Jour.,  December,  1862,  p  277 

2  Lancet,  \ 881,  ],  p.  368.  ’  P  /7> 
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Toxicity  and  Fatal  Dose.  The  toxicity  of  the  plant  is  due  to  the 
presence  in  it  of  two  poisonous  alkaloids— Colchicine  (C22H25N06). 
and  Colchiceine  (C21H25N06).  These  substances  appear  to  exert  a  similar 
pharmacological  action,  but  the  former  is  the  more  toxic  of  the  two. 

It  is  difficult  to  estimate  the  fatal  dose,  but  it  would  seem  that  a 
grain  would  be  likely  to  produce  fatal  effects.  15  cc.  of  tincture  (U.S.P.), 
containing  6  mg.  of  colchicine  have  proved  fatal,  though  larger  doses 
have  been  survived.1 

Colchicine  must  be  considered  a  very  poisonous  drug,  the  official 
dose  (U.S.P.)  being  grain. 

Three  and  a  half  drachms  of  the  vinum  seems  to  be  the  smallest 
recorded  single  dose  which  has  proved  fatal ;  death  ensued  on  the  fourth 
day. 

Symptoms.  Symptoms  occur  only  after  an  interval  of  three  to  six 
hours.  There  is  then  a  burning  sensation  in  the  throat  and  acute  intestinal 
pain.  Vomiting  and  diarrhoea  follow  associated  with  severe  cramps  and 
tenesmus,  followed  by  collapse,  and  death  may  occur  from  this  irritant 


action. 


A  characteristic  effect  of  the  drug,  however,  is  that  after  the  latent 
period  a  motor  and  sensory  paralysis  supervenes,  which  may  cause  death 
from  respiratory  paralysis.  The  delayed  action  is  observed  irrespective 
of  the  way  in  which  the  drug  is -given.  Even  if  given  by  intravenous 
injection  the  latent  period  still  occurs.  It  would  appear  that  colchicine 
recpiires  to  be  altered  in  the  body  to  another  compound  such  as  oxycol- 
chicine  before  it  has  any  specific  effect  on  the  central  nervous  system. 

An  interesting  effect  of  colchicine  is  its  action  on  the  chromosomes 
of  growing  cells  whereby  their  genetic  characters  may  be  altered. 

The  elimination  of  the  poison  is  very  slow,  so  that  there  is  a  possi¬ 


bility  of  causing  toxic  effects  by  repeated  small  doses. 

Death  may  occur  early  or  be  postponed  for  several  days.  In  the 
latter  case  there  may  be  periods  of  remission  with  sudden  aggravation 

°f  Twoman,  cet.  56,  for  whom  wine  of  colchicum  had  been  prescribed, 
took  by  mistake  an  ounce  of  the  wine  of  the  seeds,  in  divided  doses,  in 
twelve  hours.  She  suffered  from  nausea,  violent  and  profuse  vomiting, 
slight  purging,  burning  pain  in  the  throat,  great  thirst,  cold,  clammy 
gkin  feeble  pulse,  pain  in  the  stomach,  and  pain  in  the  forehead.  Inflam¬ 
mation  of  the  stomach  supervened,  and  the  retching  vomiting,  thus 
and  pain  continued  for  three  days.  She  then  recovered  2  In  other  cases 
profuse  purging  has  been  the  most  prominent  symptom,  followed  by 
death  from  exhaustion.*  In  one  instance,  in  which  two  ounces  of  the 
wine  were  taken,  the  symptoms  did  not  come  on  for  an  hour  and  a  half , 
then  copious  vomiting  of  a  yellow  fluid  occurred,  with  severe  pa  n  in  the 
abdomen  tenderness8  tenesmus,  and  thirst.  The  patient  died  m  forty- 
eight  hours  without  being  convulsed  or  manifesting  any  sign  of  ceiebr, 

disturbance.4  , 

Treatment  There  is  no  specific  antidote  to  colchicine,  and  treatment 
must  be  on  general  principles'.  The  stomach  and  lower  bowel  should  be 

1  Goodman  and  Gilman,  Pharmacological  Basic  of  Therapeutics,  1943,  p.  240. 

2  Kennard,  Amer.  Jour.  Med.  Sci.,  18o/,  d.  b. . 

3  Phcirm.  Jour.,  July,  1861,  p.  45. 

4  Vide  also  Lancet,  1,  1903,  p.  lzo4. 
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repeatedly  washed  out  with  a  watery  solution  of  tannic  acid,  and  a 
suspension  of  animal  charcoal  left  in  the  stomach.  Opium  may  be 
necessary  to  control  the  pain  and  the  spasm  of  the  bowel,  and  papa  verm 
has  been  recommended  in  preference  to  opium  for  this  purpose.  Intra¬ 
venous  saline  with  glucose  or  other  infusion  fluids  designed  to  combat 
shock  should  be  administered,  and  artificial  respiration  is  indicated  if 
the  respiration  fails. 

Post-mortem  Appearances.  Signs  of  acute  gastro -intestinal  irritation 
are  usually  seen,  but  there  is  nothing  characteristic. 

Analysis.  Colchicine  is  extracted  in  the  Stas-Otto  process  from  the 
final  acid  aqueous  solution  by  chloroform.  On  evaporation  of  the  solvent 
a  yellowish  residue  is  left.  To  isolate  as  pure  colchicine  as  possible 
from  the  residue,  the  best  method  is  that  of  Autenrieth.  The  yellowish 
residue  is  extracted  by  warm  water  and  filtered.  On  cooling,  the  filtrate 
is  shaken  with  petroleum  ether  to  remove  the  fatty  and  resinous  substances 
and  then  shaken  again  with  chloroform,  or  the  colchicine  is  precipitated 
with  tannic  acid  solution  after  shaking  with  the  petroleum  ether.  The 
collected  and  washed  precipitate  of  the  tannic  acid  is  mixed  with  freshly 
precipitated  and  washed  lead  hydroxide.  This  mixture  of  precipitates  is 
dried,  ground  to  a  powder  and  then  extracted  with  chloroform.  Evapora¬ 
tion  of  the  solvent  leaves  nearly  pure  colchicine. 

Tests.  (1)  Colchicine  dissolves  in  nitric  acid  (specific  gravity  1-4) 
with  a  dirty  violet  colour,  changing,  when  stirred,  to  brownish  red  and 
finally  to  yellow.  Addition  of  fragments  of  solid  potash  or  soda  till 
alkaline  produces  an  orange-yellow  or  orange-red  colour. 

(2)  Colchicine  dissolves  in  strong  sulphuric  acid  with  an  intense 
yellow  colour.  A  drop  of  nitric  acid  added  produces  a  green,  blue,  violet 
and  then  pale  yellow  colour.  The  addition  of  a  fragment  of  caustic 
soda  or  potash  brings  out  an  orange-red  colour. 

(3)  ZeiseVs  Reaction.  Concentrated  hydrochloric  acid  dissolves 
colchicine  with  an  intense  yellow  colour.  The  colour  is  deepened  by  the 
addition  of  two  drops  of  ferric  chloride  solution  and  boiling  for  two  or 
tlnee  minutes.  On  cooling  the  solution  and  diluting  with  an  equal 
volume  of  water,  the  liquid  assumes  a  green  or  olive-green  colour.  If  the 
liquid  is  shaken  with  a  few  cubic  centimetres  of  chloroform,  the  solvent 

acquires  a  yellowish-brown  or  garnet-red  colour.  The  aqueous  layer 
retains  its  green  colour.1 


(4)  One  part  of  ammonium  vanadate  dissolved  in  two  hundred  parts 
of  sulphuric  acid  produces  a  green  coloration  (sometimes  very  evanescent 
and  not  distinct  except  with  the  pure  alkaloid),  which  changes  to  a 
brownish  violet ;  the  reagent  should  be  freshly  prepared. 

(5)  An  aqueous  solution,  allowed  to  stand  for  some  hours  with 

manganese  dioxide  and  dilute  sulphuric  acid,  and  then  filtered  becomes 
blue  on  addition  of  ammonium  hydroxide  in  excess.  becomes 

gier  was  able  to  obtain  the  reactions  of  colchicine  isolated  bv  thp 

S  1-1  poisoned 

S240U«“  “ 


Sydney  Smith,  “  Forensic  Medicine.” 
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Poisoning  by  Conium  maculatum,  Coniine 

Source  and  Method  of  Occurrence.  The  spotted  hemlock  is  a  very 
common  plant  indigenous  in  Great  Britain.  Its  poisonous  properties 
resnle  in  the  seeds,  leaves,  and  roots.  It  belongs  to  the  natural  order 
Umbelliferse. 

T  he  official  “  suicide  ”  of  Socrates  was  brought  about  by  the  use  of 
hemlock,  and  it  appears  to  have  been  the  principal  ingredient  in  the 
poison  administered  by  the  ancient  Greeks  to  criminals. 

In  a  case  which  was  the  subject  of  a  trial  for  murder,1  a  child  died  in  one  hour 
alter  swallowing  part  of  a  teacupful  of  a  decoction  of  hemlock,  alleged  to  have  been 
^  t^ie  Tl°ther-  child  supped  the  decoction  until  it  lost  the  power 

of  holding  the  cup  ;  it  became  insensible  and  paralysed,  and  died  in  the  chair  in  a 
sitting  posture.  There  were  no  morbid  appearances,  and  no  hemlock  leaves  were 
found  in  the  stomach,  these  having  subsided  in  the  cup.  The  child  had  been 
poisoned  by  the  upper  stratum  of  clear  liquid.  The  mother  was  acquitted  for 
w  ant  of  proof  of  administration,  the  death  of  the  child  having  taken  place  in  secrecy. 

Very  few  cases  are  recorded  of  poisoning  by  this  plant,  and  most 
of  them  are  of  an  accidental  nature. 

A  medical  electrician  suffering  from  facial  spasm  took  (beginning  four  hours 
after  the  last  of  a  previous  series  of  divided  doses  of  a  fluid  extract  of  conium 
amounting  in  the  aggregate  to  one  hundred  and  eighty  drops)  at  4.10,  4.40,  and 
5.15  p.m.,  fifty  minims  (one  hundred  and  fifty  in  all)  of  “  Squibb’s  Fluid  Extract.’’ 
The  first  dose  produced  dizziness  and  muscular  relaxation ;  the  second,  great 
muscular  weakness,  inability  to  stand,  and  thickening  of  speech,  without  relief  of 
the  spasm  ;  the  third,  immediately,  some  nausea,  and  tremors  about  the  chest. 
At  6.10  p.m.  there  were  nausea,  intense  muscular  weakness,  partial  dropping  of 
the  eyelid  (ptosis,  a  common  symptom),  double  vision,  and  great  difficulty  of  speech. 
The  pulse  was  sixty.  Shortly  after  this  he  became  unable  either  to  speak  or  to 
swallow.  He  made  signs  for  electricity,  and,  on  being  asked  whether  the  direct 
or  the  faradic  current,  indicated  the  latter,  and  also  the  place  of  application  of  the 
electrodes,  but  was  unable  to  hold  one  of  the  latter.  Shortly  after  this  he  dropped 
back  dead.2 

David3  records  the  following  case  : — 

A  family  after  eating  a  meal  of  perch  with  parsley  sauce  suffered  from  the 
following  symptoms  :  headache,  colic,  diarrhoea,  vomiting,  fever,  and  delirium. 
Five  persons  in  all  were  affected,  and  the  symptoms  commenced  within  an  hour 
or  two  after  the  meal.  Three  adult  patients  had  blood  in  their  stools  and  rapidly 
became  unconscious.  The  pupils  were  fully  dilated,  and  showed  no  reaction  to 
light.  The  temperature  was  raised  and  the  pulse  increased.  One  patient  died 
on  the  following  morning  with  symptoms  of  paralysis  of  the  respiratory  centre. 
The  other  two  patients  recovered,  but  suffered  from  continued  diarrhoea  and  weak¬ 
ness  of  the  limbs  for  some  time.  Two  children  who  had  eaten  only  a  small  quantity 
suffered  slightly  from  diarrhoea  and  vomiting.  The  cause  of  the  illness  was  proved 
to  be  Conium  maculatum  which  was  found  growing  in  the  midst  of  a  bed  of  parsley, 
and  portions  of  this  plant  were  also  found  in  the  stools  of  the  patients.  These 
circumstances  made  the  definite  diagnosis  easy,  together  with  the  fact  that  the 
fish  eaten  were  known  to  have  been  quite  fresh. 

Toxicity  and  Fatal  Dose.  The  poisonous  properties  of  hemlock  are 
due  to  coniine,  which  is  associated  in  the  plant  with  two  nearly  allied 
alkaloids,  methyl  coniine  and  conhydrine.  All  the  alkaloids  are  toxic 
and  have  a  similar  curare-like  action.  Coniine,  however,  is  quantitatively 
the  most  important,  and  is  also  of  interest  as  being  the  first  alkaloid  to 
be  synthesised  (Ladenburg,  1886).  Its  action  is  almost  entirely  on  the 

1  R.  v.  Bowyer ,  Ipswich  Sum.  Ass.,  1848. 

2  The  Sanitarian,  Juno,  1875. 

3  Zcitschr.  /.  Medizinalbeamte,  No.  20,  191.3. 


CONIINE 


683 


nervous  system,  and  death  is  brought  about  by  this  action  being  exerted 
on  the  vagi  or  nerves  of  respiration,  or  by  paralysis  of  the  centres  in  the 

medulla. 

Duration.  The  symptoms  come  on  after  a  variable  interval  required 
for  digestion  and  absorption,  and  rather  rapidly,  i.e.,  in  three  or  four 
hours,  increase  in  severity,  and  kill  by  involvement  of  the  cardio¬ 
respiratory  nerves. 

Symptoms.  As  in  poisoning  by  most  plants,  if  portions  be  eaten 
there  may  be  symptoms  (vomiting,  nausea,  diarrhoea)  of  gastro -intestinal 
irritation  before  the  more  specific  effects  of  the  coniine  are  exhibited. 

The  characteristic  effect  produced  by  hemlock  is  a  progressive  muscular 
paralysis.  A  peculiar  muscular  debility  sets  in  ;  the  gait  is  staggering, 
the  lower  limbs  become  weak  and  eventually  paralysed  ;  the  paralysis 
advances  upwards,  eventually  reaching  the  respiratory  muscles.  There 
is  dyspnoea,  anxiety  in  the  region  of  the  heart,  and  occasionally  convul¬ 
sions.  The  pupils  are  dilated,  though  not  to  the  same  extent  as  when  a 
solanaceous  plant  has  been  taken.  When  the  respiration  is  affected  there 
is  marked  blueness  of  the  surface  of  the  body.  Death  takes  place  from 
respiratory  paralysis. 

A  man  ate  a  large  quantity  of  hemlock  plant  by  mistake  for  parsley.  In  from 
fifteen  to  twenty  minutes  there  was  loss  of  power  in  the  lower  extremities  ;  but  he 
apparently  suffered  no  pain.  In  walking,  he  staggered  as  if  he  were  drunk  ;  at 
length  his  limbs  refused  to  support  him,  and  he  fell.  On  being  raised,  his  legs 
dragged  after  him,  and  when  his  arms  were  lifted  they  fell  like  inert  masses,  and 
remained  immovable.  There  was  complete  paralysis  of  the  upper  and  lower 
extremities  within  two  hours  after  he  had  taken  the  poison.  There  was  a  loss  of 
the  power  of  swallowing,  and  a  partial  paralysis  of  sensation,  no  convulsions,  but 
only  slight  occasional  motions  of  the  left  leg  ;  the  pupils  were  fixed.  Three  hours 
after  eating  the  hemlock  the  respiratory  movements  had  ceased.  Death  took 
place  in  three  hours  and  a  quarter  ;  it  was  evidently  caused  by  gradual  asphyxia 
from  paralysis  of  the  muscles  of  respiration  ;  but  the  intellect  was  perfectlv  clear 
until  shortly  before  death.  J 


Treatment.  Empty  the  stomach,  wash  out  with  a  solution  of  per¬ 
manganate  of  potash  and  leave  a  suspension  of  animal  charcoal  in  the 
viscus.  Give  general  stimulants,  alcohol,  coffee,  etc.  Of  antidotes 
strychnine  is  the  best,  but  the  antagonism  is  not  absolute  ;  it  should 
3e  given  subcutaneously  in  doses  of  3^  grain,  repeated  if  necessary  in 
an  hour  Artificial  respiration  and  the  administration  of  oxygen  and 
carbon  dioxide  may  be  of  value. 

Post-mortem  Appearances.  Beyond  the  possibility  of  fragments  of 
the  plant  being  found  in  the  stomach,  there  are  few,  if  any  post-mortem 
indications  of  any  value.  In  a  case  described  abo™,  the  komaTl^ 
found  to  contain  a  green-coloured  pulpy  mass  resembling  parsley  The 
ucous  coat  was  much  congested,  especially  at  its  greater  end  w1im>p 
there  were  numerous  extravasations  of  dark  blood  below  tlm  ™  ’  , 

which  is  reminiscent  of  that  of  mouse  urine °f  ^  alkaloid  coniine,i 


1  Edin.  Med.  and  Surg.  Jour.,  July, 


1845,  p.  169. 
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Analysis.  Hemlock  is  known  from  most  other  plants  which  resemble 
it  by  its  laige  lound  smooth  stem,  with  reddish  spots.  The  leaves  are  of 
a  dark-green  colour,  smooth  and  shining.  Every  portion  of  the  plant 
has  a  peculiar  and  disagreeable  smell  when  rubbed  or  bruised,  resembling 
that  of  cats  urine,  or,  according  to  some,  the  odour  of  mice.  It  is  strongly 
brought  out  when  the  stem,  leaves,  or  seeds  are  rubbed  with  a  solution 
of  caustic  potash.  The  seeds  of  hemlock  are  peculiar  in  their  form,  and 
are  easily  distinguished  from  the  seeds  of  other  umbelliferous  plants. 

The  determination  of  the  presence  of  fragments  of  leaves  in  poisoned 
liquids,  and  in  the  contents  of  a  stomach,  may  be  of  importance  in 
evidence.  The  appearance  and  smell  of  the  leaves,  either  when  bruised 
or  when  rubbed  with  a  solution  of  potash,  will  greatly  aid  a  medical 
witness  in  forming  a  judgment,  as  there  are  many  umbelliferae  which 
bear  a  close  resemblance  to  hemlock  in  the  form  of  their  leaves. 

Coniine  resembles  nicotine  and  ammonia  in  its  liquidity,  alkalinity, 
volatility,  and  in  some  of  its  chemical  properties.  It  is  a  liquid  of  oily 
consistency,  usually  of  a  pale  yellowr  colour,  but  is  colourless  when  freshly 
prepared,  powerfully  alkaline,  and  has,  when  its  vapour  is  diluted,  a 
smell  resembling  that  of  mice,  and  an  acrid,  bitter  taste.  It  gives  a 
volatile  greasy  stain  to  paper,  and  burns  with  a  yellow  flame  and  thick 
smoke.  1.  It  is  scarcely  coloured  or  affected  by  nitric,  sulphuric,  or 
hydrochloric  acid  ;  the  last-mentioned  acid  produces  with  it  dense  white 
fumes  of  hydrochloride  of  coniine,  and  on  heating  the  mixture  this  salt 
remains  in  prismatic  crystals.  2.  It  dissolves  in  one  hundred  parts  of 
water.  3.  It  is  soluble  in  alcohol  and  ether,  and  this  last-mentioned 
liquid  removes  it  from  its  aqueous  solution,  and  leaves  it  in  oily  globules 
on  evaporation.  4.  It  gives  a  white  precipitate  with  corrosive  sublimate. 
5.  It  gives  a  yellow  precipitate  with  phospho-molybdic  acid.  6.  A 
solution  of  iodine  in  potassium  iodide  gives  a  reddish-brown  precipitate. 
7.  It  gives  crystalline  precipitates  with  auric  chloride  and  platinic 
chloride  in  concentrated  solutions  only.  8.  Tannic  acid  gives  a  dingy 
wdiite  precipitate.  9.  Gallic  acid  gives  no  precipitate,  but  slowly  acquires 
a  yellowish  colour.  10.  If  coniine  is  warmed  with  potassium  bichromate 
and  dilute  sulphuric  acid,  butyric  acid  is  produced,  which  may  be  recog¬ 
nised  by  its  characteristic  odour  (Luff).  11.  If  coniine  is  dropped  into  a 
solution  of  alloxan,  the  latter  is  coloured  an  intense  reddish-purple  after 
a  fewf  minutes.  On  standing,  white  needle-shaped  crystals  separate  out. 
These,  if  collected  and  dissolved  in  cold  caustic  potash  solution,  produce 
bluish-purple  colour,  and  emit  a  strong  odour  of  the  coniine  (Luff). 


12.  Warmed  with  a  little  chloranil  in  benzene  solution,  coniine  gives  a 
green  colour  and  on  evaporation  crystals  separate,  green  at  first  but 
rapidly  turning  blue  on  exposure  to  air.  Its  odour  and  insolubility  in 
water  as  well  as  several  of  the  characters  above  mentioned  serve  to 
distinguish  coniine  from  nicotine  and  ammonia,  but  it  may  be  readily 
separated  from  ammonia  by  potassio-mercunc  iodide,  which  prec^tates 
it  even  more  completely  than  tannic  acid.  In  reference  to  ts  pie.e 
Vorlanic  mixtures,  it  may  be  detected  by  its  pecubar  odour  or  by 
distilling  the  liquid  with  a  solution  of  potash,  and  examining  the  distil  <  ■ 
“ted  from  organic  mixture.  It  may  be  extracted  by  the  method 

de1hedreaePtions5pero7«ced  by  tests  on  small  quantities  am  not  very 
conclusive  and  must  be  confirmed  by  evidence  of  the  action  of  the  po.so 
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on  the  body  from  the  symptoms.  As  in  reference  to  strychnine,  veratnne, 
and  other  alkaloids,  an  incautious  analyst  may  readily  come  to  the  con¬ 
clusion  that  he  has  found  “  traces,”  and  ascribe  death  to  the  poison. 
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Poisoning  by  Croton  tiglium  (Croton  Oil) 

Source  and  Method  of  Occurrence.  Croton  oil  is  extracted  from  the 
seeds  of  the  Croton  tiglium.  The  seeds,  which  are  sometimes  called  Purging 
nuts,  resemble  castor  seeds  in  size  and  shape.  They  have  a  dark  brown 
or  blackish  colour,  and  are  marked  by  longitudinal  lines,  and  have  no 
smell.  Their  taste  is  at  first  mild  and  oleaginous,  afterwards  acrid  and 
burning.  When  heated  they  evolve  an  acrid  vapour.  The  seeds  contain 
in  addition  to  the  oil  and  croton  resin,  which  is  the  active  component 
of  the  oil,  a  toxalbumin  similar  to  ricin  which  is  not  expressed  with  the 
oil  but  which  is  highly  toxic. 


Toxicity  and  Fatal  Dose.  Croton  oil  is  a  powerful  drastic  purgative, 
producing,  in  a  large  dose,  severe  purging,  collapse,  and  death.  Its 
dose  is  given  as  from  half  to  one  or  two  minims,  but  the  preparation  is 
no  longer  official. 

In  man,  a  dose  of  from  fifteen  to  twenty  drops  of  the  pure  oil  might 
give  rise  to  excessive  purging,  and  cause  death  by  exhaustion.  The  cases 
recorded  of  its  fatal  operation  are  few,  and  do  not  enable  us  to  solve  this 
question  from  observed  facts.  According  to  Landsberg,1  thirty  drops 
of  the  oil  have  killed  a  dog,  and  Christison  states  that  he  has  known 
four  giains  of  the  oil  to  produce  an  alarming  degree  of  purging.  It  is 
frequently  mixed  with  castor  oil  and  other  substances,  and  the  presence 
of  these  must,  of  course,  influence  the  dose  required  to  act  fatally. 

The  smallest  recorded  fatal  dose  seems  to  be  the  following  : — A  child 
thirteen  months  of  age,  died  in  six  hours  from  a  small  dose  given  b 
mistake.  The  croton  oil  was  mixed  with  soap  liniment,  and  the  quantity 
taken  was  supposed  to  be  less  than  three  minims  of  the  oil.2 

smlD,U,atl0?'i  ff  °l°n  0il  is.  occasionftlly  used  medicinally  when  a  rapid 
and  powerful  effect  is  required,  and  symptoms  commonly  set  in  within 

half  an  hour  It  is  now  very  rarely  used,  as  its  drastic  action  renders  it 


swallowed  by  mistake  two  drachms  and  a  half  If  a  man 

quarters  of  an  hour  the  surface  was  cold  and  ow  !  ol1’  111  .three- 

ceptible,  the  breathing  difficult,  and  the  extremities  and  face  were  aZue 


2  Christison’s  “  Dispensatory.” 

-  A led.  Times  and  Gaz.,  1870,  2,  p.  466. 
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as  in  the  collapsed  stage  of  cholera.  Within  an  hour  and  a  half  purging 
set  m  ;  the  stools  were  passed  involuntarily,  and  the  abdomen  was  very 
sensitive  to  the  touch.  The  patient  complained  of  a  burning  pain  in 
the  course  of  the  gullet.  He  died  in  four  hours  after  swallowing  the 
poison.  There  was  no  marked  change  in  the  mucous  membrane  of  the 
stomach.  In  another  case  a  druggist  swallowed,  by  mistake  for  cod-liver 
oil,  half  an  ounce  of  croton  oil.  He  felt  a  burning  sensation  in  the  throat 
and  stomach,  soon  followed  by  vomiting  and  copious  purging,  with 
symptoms  of  collapse.  He  did  not  recover  until  after  a  fortnight.  A  girl, 
cet.  19,  took  by  mistake  a  teaspoonful  of  a  liniment  consisting  of  equal 
parts  of  croton  and  olive  oils.  In  about  half  an  hour  she  complained 
of  an  intense  burning  sensation  in  the  throat  and  gullet  but  no  pain  in 
the  stomach.  Her  pulse  was  84.  Vomiting  came  on  in  a  severe  form, 
and  this  was  promoted  by  a  zinc  emetic  and  warm  water.  After  the 
vomiting  had  continued  for  a  quarter  of  an  hour,  she  complained  of  a 
severe  pain  in  the  stomach.  Purging  was  not  a  prominent  symptom. 
A  day  or  two  afterwards  she  recovered.1  In  another  case,  a  girl,  six  years 
old,  took  by  mistake  about  fifty-five  drops  of  croton  oil.  There  was  vomit¬ 
ing,  with  some  purging  and  feverishness  for  three  or  four  days,  but  the 
patient  recovered.2  In  these  cases  it  is  not  improbable  that  the  oil  may 
have  been  adulterated. 

Treatment.  Must  be  carried  out  on  general  principles  (vide  pp.  318 
et.  seq.). 

Post-mortem  Appearances.  Signs  of  irritation  may  be  met  with  in 
the  alimentary  canal,  but  nothing  characteristic  of  croton  oil. 


Analysis.  Discharges,  etc.,  are  acidified  with  tartaric  acid  and 
extracted  with  ether.  The  ether  is  allowed  to  evaporate.  The  residue, 
if  rubbed  on  the  inner  side  of  the  arm,  produces  a  reddened  area  which 
may  blister.  It  may  also  be  administered  to  animals  and  the  gastro¬ 
intestinal  symptoms  noted.  There  are  no  reliable  chemical  tests  for 
small  quantities. 

Cases.  A  case  was  tried  at  Liverpool  3  in  which  the  accused  were  charged 
with  having  caused  the  death  of  a  man  by  placing  in  food,  of  which  he  and  others 
had  partaken,  two  drachms  of  powdered  jalap,  and  from  two  to  six  drops  of  croton 
oil.  Several  persons,  including  the  deceased,  suffered  from  vomiting  and  purging  ; 
but  they  recovered,  and  the  deceased  himself  so  far  recovered  as  to  be  able  to  go 
about  as  usual.  He  was  subsequently  attacked  with  inflammation  and  ulceration 
of  the  bowels,  from  which  he  died.  The  accused  were  acquitted,  as  the  medical 
evidence  at  the  trial  failed  to  make  out  the  connection  of  this  subsequent  illness 
with  the  jalap  oil  which  had  been  put  into  the  food. 
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Poisoning  by  Curare 


Source  and  Method  of  Occurrence.  Curare  is  the  active  principle 
obtained  from  species  of  strychnos,  cocculus,  and  other  plants  growing 
in  South  America  and  elsewhere.  In  the  places  where  these  plants  grow 
it  has  long  been  known  as  one  form  of  arrow  poison  {vide  p.  646),  killing 
with  only  a  small  wound.  In  England  it  was  until  recently  almost 
confined  to  laboratory  experimental  work,  though  a  hypodermic  injection 
of  it  had  been  suggested  for  tetanus,  hydrophobia,  strychnine  poisoning, 
etc.  Recently  it  has  been  used  in  amesthesia  to  obtain  complete  muscular 
relaxation  and  in  shock  therapy  to  prevent  violent  muscular  contractions. 

Cases  of  poisoning  by  it  are  very  rare  ;  there  is  one  recorded  case  of 
its  use  for  suicidal  purposes.  In  1917  there  was  a  frustrated  attempt 
on  the  life  of  the  Prime  Minister  of  England  by  means  of  this  drug.1 

Toxicity  and  Fatal  Dose.  It  is  said  to  be  practically  innocuous  when 
swallowed  (like  snake  venom),  requiring  to  be  injected  into  the  blood 
without  going  through  the  stomach. 

Its  chief  effect  is  to  paralyse  all  voluntary  movement  by  its  action 
on  the  connection  between  the  puerperal  nerve  end  and  the  striated 
muscle  fibre.  It  is  probable  that  this  action  is  due  to  interference  with 
the  production  of  acetylcholine  or  with  its  action  on  the  muscle  fibre. 
Curare  acts  first  on  the  muscles  of  the  toes,  then  on  the  limbs,  head  and 
neck,  and  lastly  on  the  muscles  of  respiration,  causing  death  by  asphyxia. 

Symptoms.  Increasing  paralysis  with  the  ordinary  effects  on  circula¬ 
tion  and  respiration  are  the  symptoms  to  be  expected. 

Treatment.  Its  effect  on  the  myoneural  junctions  may  be  antagonised 
by  the  use  of  physostigmine  or  better  by  neostigmine  in  doses  of  2  cc.  of 

a  1  in  2,000  solution  intravenously.  Artificial  respiration  may  be  required 
tor  long  periods. 

Analysis.  In  most  chemical  tests  it  resembles  slrwlinino  k.,+ 


~~  J  uai/O  ^  I^UII  j . 

It  should  be  rinWl  , 


ry,”  1926,  p.  219. 
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met  aphosph one  acid.  It  is  less  poisonous  than  curarine.  The  free  base 
is  a  reddish -biown  syrupy  liquid  (easily  decomposed),  the  hydrochloride 
an  amorphous  yellow-red  powder. 
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Poisoning  by  Cytisus  laburnum 

Source  and  Method  of  Occurrence.  The  common  laburnum,  a  species 
of  cytisus,  though  not  indigenous  in  England,  is  so  frequently  grown  in 
gardens  and  shrubberies,  and  has  such  showy  flowers  and  fruit,  that  it 
not  infrequently  gives  rise  to  cases  of  poisoning  in  children,  who  accident¬ 
ally  eat  the  seeds  or  flowers. 

Toxicity  and  Fatal  Dose.  The  toxicity  of  the  laburnum  tree  (chiefly 
bark  and  seeds)  depends  upon  the  presence  of  an  alkaloid,  cytisine,  which 
seems  to  be  the  same  as  ulexine,  the  alkaloid  present  in  the  common 
furze  (the  prickly  nature  of  this  plant  prevents  accidents).  The  symptoms 
are  closely  similar  to  those  of  nicotine. 

Three  or  four  of  the  seeds  seem  to  be  capable  of  giving  rise  to  very 
alarming  symptoms,  but  the  minimal  fatal  dose  is  undetermined. 

Cytisine  is  said  to  be  the  poison  contained  in  an  insect  powder  which 
is  known  by  the  name  of  Australian  or  Persian  insect  powder. 

Duration.  In  the  reported  cases  the  symptoms  appeared  after  varying 
intervals  of  an  hour  or  more,  and  passed  off  slowly. 


Symptoms.  Pain  in  the  stomach,  nausea,  vomiting  and  depression, 
are  followed  by  mental  confusion,  giddiness,  muscular  weakness  and 
inco-ordination.  Convulsions  clonic  in  character,  indicating  an  action  on 
the  medulla  may  occur.  This  stimulation  is  short-lived,  and  is  followed 
by  depression  and  paralysis  of  the  medullary  centres. 

A  girl,  cet.  18,  idly  and  unthinkingly,  put  a  smail  portion  of  a  laburnum  branch 
into  her  mouth,  carrying  it  for  some  hours,  and  chewing  it.  It  was  described  as 
of  the  thickness  of  the  little  finger,  and  two  or  three  inches  long.  There  were  some 
yellow  flowers  with  it,  but  she  was  not  aware  that  she  had  swallowed  any.  In 
about  half  an  hour  she  felt  unwell,  but  she  was  not  seen  by  a  medical  man  until  the 
day  following.  The  symptoms  then  were  great  pain  in  the  stomach,  nausea  and 
retching,  but  no  vomiting  ;  pulse  100,  tongue  white,  great  thirst,  anxiety  and 
pallor  of  countenance,  dilated  pupils,  sense  of  fainting  even  while  lying  down,  and 

great  exhaustion.  . 

There  was  no  purging.  Under  treatment  these  symptoms  disappeared,  and  the 

girl  recovered  within  about  a  fortnight.1  . 

Two  boys  swallowed  a  quantity  of  laburnum  seeds  in  a  cake.  \\  ithin  about 
three-quarters  of  an  hour  one  was  seized  with  vomiting  and  purging,  weak  and  ire- 
quent  pulse,  severe  rigors,  muscular  twitchings  in  the  face  and  neck,  and  great 
epigastric  pain.  The  pupils  were  dilated,  but  there  was  no  headache.  Many  seeds 
were  vomited.  There  was  a  great  disposition  to  sleep,  and  coldness  of  the  skin,  under 
treatment  they  recovered.2  A  girl,  cet.  9,  died  in  consequence  of  having  eaten  a 


1  Lancet,  1870,  2,  p.  182. 

2  Pharm.  Jour.,  October,  1862,  p.  18o. 
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fW  Of  the  seeds  A  boy,  cet.  4,  ate  about  ten  of  the  seeds.  In  half  an  hour  he 
began  to  vomit  the  vomited  matter  consisting  of  food  and  thick  mucus.  He  after¬ 
wards  became  drowsy,  and  was  seized  with  convulsions,  shaking  violently,  an  1 
diawing  up  his  limbs  at  intervals.  Although  drowsy,  he  was  easily  roused,  but 
soon  dozed  off  again.  Both  pupils  were  widely  dilated,  pulse  eighty-five  and 
small,  surface,  especially  of  the  limbs,  cold.  He  fell  into  a  calm  sleep,  and  t  i 

next  dav  he  was  well.1  „  ,  .  ,  ,  T  9  . 

A  case  of  poisoning  by  the  bark  was  the  subject  of  a  trial  at  Inverness.-  A 

vouth  with  the  intention  of  merely  producing  vomiting  in  one  of  his  fellow -servants, 
a  young  woman,  put  some  dry  laburnum  bark  into  the  broth  which  was  being 
prepared  for  their  dinner.  The  cook,  who  remarked  a  “  strong  peculiar  taste  in 
the  broth,  soon  became  very  ill,  and  in  five  minutes  was  attacked  with  violent 
vomiting.  The  account  of  the  symptoms  is  imperfect,  for  the  cause  of  them  was 
not  even  suspected  until  six  months  afterwards.  The  vomiting  continued  thirty- 
six  hours,  was  accompanied  by  shivering,  pain  in  the  abdomen,  especially  in  the 
stomach,  great  feebleness,  and  severe  purging.  These  symptoms  continued,  more 
or  less,  for  a  period  of  eight  months  ;  and  the  woman  fell  off  in  flesh  and  strength. 
At  this  time  she  was  seen  by  a  physician,  who  had  been  called  on  to  investigate  the 
case.  She  was  then  suffering  from  gastro-intestinal  irritation,  vomiting  after  food, 
pain  in  the  abdomen  increased  by  pressure,  purging,  tenesmus  and  bloody  evacua¬ 
tions,  with  other  serious  symptoms.  The  medical  opinion  was  that  she  was  then 
in  a  highly  dangerous  state.  The  woman  eventually  recovered.  There  was  no 
doubt,  from  the  investigation  made  by  Ross  and  Christison,  that  her  protracted 
illness  was  really  due  to  the  noxious  effects  of  laburnum  bark. 

Treatment.  Emetics  and  the  stomach -tube  must  be  used  to  empty 
the  stomach,  and  the  depression  and  collapse  treated  on  general  prin¬ 
ciples.  The  bowel  must  be  washed  out  to  get  rid  of  parts  of  the  plant 
or  seeds.  Artificial  respiration  must  be  persisted  in,  for  death  is  caused  by 
asphyxia. 

Post-mortem  Appearances.  Nothing  characteristic  unless  portions  of 
the  plant  are  obtainable  to  examine  with  the  eve  and  lens. 

Analysis.  The  urine  and  vomitus  are  of  especial  importance  for 
analysis,  as  the  alkaloid  is  rapidly  excreted  by  the  kidneys.  The  modified 
Stas  operation  described  on  p.  265  must  be  utilised  for  the  extraction  of 
alkaloids.  Cytisine  is  a  strong  base,  and  it  is  therefore  necessary  to 
make  the  liquid  very  definitely  alkaline  with  sodium  hydroxide  before 
attempting  to  extract  the  alkaloid  by  means  of  organic  solvents.  Radzi- 
willowicz  recommends  amyl  alcohol  for  this  purpose,  but  Moer  and 
Plugge  state  that  the  pure  alkaloid  is  much  more  soluble  in  chloroform 
than  in  amyl  alcohol.  It  is  insoluble  in  ether. 

With  a  solution  of  a  ferric  salt  cytisine  yields  a  red  colour,  which 
disappears  on  the  addition  of  a  few  drops  of  a  solution  of  peroxide  of 
hydrogen  ;  on  subsequent  warming  a  blue  colour  is  produced.  This  test 
is  very  delicate  ;  according  to  Moer  and  Plugge  it  will  indicate  the 
presence  of  0  05  mgrm.  of  the  alkaloid. 

Nitrobenzene  containing  dinitrothiophene  produces  a  red-violet 
coloration  with  cytisine. 

.  th?™o]  iS-  added  t0  °ytisine  dissolved  in  concentrated  sulphuric 

£  ■  •-*  *  — . . 

chanLtior<colonr1Vennn  COncentrat«d  ™>Phuric  acid  without  undergoing 
2  oi  colon  on  warming,  the  mixture  becomes  yellow  If  to  a 

Lttle  cytisine  dissolved  in  a  few  drops  of  concentrated  sulphuric  acid  in 

2  Lancet-,  1871,  2,  p.  396. 

dm  Med.  and  Sur<j.  Jour.,  October,  1843,  p.  300. 
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the  cold  a  drop  of  nitric  acid  is  added,  a  yellow  colour  is  produced.  If 
to  a  mixture  of  cytisine  and  sulphuric  acid  a  fragment  of  potassium 
c  lchromate  is  added,  a  yellow  colour  is  produced  which  changes  to  dirty- 
brown  and  finally  to  green.  6  y 

It  cytisine  dissolved  in  a  drop  of  fuming  nitric  acid,  is  evaporated  to 
cir^ess  and  the  orange  residue  is  moistened  with  alcoholic  potash 

(Vitah  s  test),  a  green  colour  is  produced  at  once  and  changes  to  a  dull 
violet.  ° 


The  seeds  are  somewhat  kidney-shaped,  and  slightly  hooked  at  the 
lulum.  They  shrink  in  drying,  become  dark-coloured,  and  present 
irregular  depressions  on  the  surface.  They  have  no  markings,  and  are 
thus  easily  distinguished  from  most  other  poisonous  seeds.  They  are 
larger  than  those  of  Datura  stramonium. 


Cases.  The  following  six  cases  of  poisoning  by  Cytisus  laburnum  are  recorded 
by  St.  Johnston.  W.  G.,  aged  ten  years,  was  brought  to  the  hospital  on  August 
20th,  1891,  and  stated  that  he,  together  with  several  other  bovs,  that  afternoon, 
about  two  hours  after  dinner,  had  found  during  a  walk  a  tree  with  pods  growing 
on  it,  which  they  thought  to  be  small  beans.  Several  of  these  pods  were  found 
to  be  the  seed-cases  of  the  Cytisus  laburnum.  W.  G.  had  eaten  the  contents  of 
four  pods  (that  is,  eight  or  ten  seeds).  Five  or  ten  minutes  afterwards  he  began 
to  sweat,  but  soon  became  cold  and  shivering,  and  a  little  later  was  seized  with 
vomiting.  He  vomited  three  times,  and  there  were  portions  of  the  seeds  in  the 
matter  ejected.  He  was  then  purged  once.  About  an  hour  later  he  came  to  the 
hospital,  and  he  was  cold  and  shivering,  skin  pale,  and  pulse  scarcely  perceptible 
—  in  fact,  in  a  state  of  general  collapse.  His  pupils  were  dilated,  and  he  felt  very 
drowsy  and  giddy,  but  suffered  no  pain.  After  his  stomach  had  been  well  cleared 
by  emetics,  brandy  was  administered.  He,  however,  showed  little  signs  of  improve¬ 
ment  for  the  next  hour  or  so,  when  an  enema  of  hot  strong  coffee  was  given,  and 
the  patient  wrapped  in  blankets,  and  hot  bottles  applied.  The  collapse  then 
gradually  passed  off,  and  the  patient  was  able  to  leave  the  hospital  in  a  few  hours. 
He  has  had  no  bad  symptoms  since.  P.  H.,  aged  eleven  years,  was  brought  in  a 
short  time  after  the  previous  case,  and  in  a  similar  condition.  He  had  eaten  the 
seeds  of  three  or  four  pods,  and  some  time  after  was  seized  with  vomiting,  great 
collapse,  shivering,  giddiness,  and  scarcely  perceptible  pulse  ;  his  pupils  were 
widely  dilated.  This  child  appeared  to  be  in  a  critical  condition,  and  was  admitted 
as  an  in-patient,  put  to  bed,  and  treated  as  in  the  previous  case.  S.  H.,  aged  seven 
years,  a  much  smaller  boy,  had  eaten  the  seeds  of  several  pods.  In  this  case  also 
the  collapse,  shivering,  giddiness,  vomiting,  and  extreme  weakness  of  pulse,  and 
dilated  pupils,  were  so  marked  as  to  necessitate  his  admission.  After  similar 
treatment  he  rallied,  and  felt  quite  well  next  day.  In  these  three  cases  there  was 
marked  collapse  with  very  small  weak  pulse,  shivering,  giddiness,  vomiting,  and 
widely  dilated  pupils,  but  no  pain.  There  was  also  marked  drowsiness  in  all  three. 
In  the  two  cases  admitted  the  temperature  remained  subnormal  for  two  days. 
A.  R.,  aged  nine  years,  was  brought  up  some  hours  later,  suffering  from  purging 
and  vomiting.  There  was  little  or  no  collapse.  He  had  been  with  the  other  children, 
and  had  eaten  the  contents  of  one  (?)  pod  only.  He  required  little  treatment,  and 
was  not  detained.  In  this  case  purging  was  the  chief  symptom.  A.  B.,  a  little  girl, 
five  years  old,  had  taken  one  seed  only.  She  was  sick,  but  showed  no  other 
symptoms.  E.  G.,  a  girl,  aged  seven  years,  had  eaten  one  seed  only,  which  her 
brother  had  given  her,  but  as  she  showed  no  symptoms  two  hours  afterwards  she 
required  no  treatment.1 

The  flowers  of  this  plant  are  highly  noxious.  A  child,  between  three  and  four 
years  of  age,  ate  twelve  laburnum  flowers,  and  in  about  fifteen  minutes  it  com¬ 
plained  of  sickness  and  severe  pain  in  the  stomach.  The  child  vomited  a  quantity 
of  mucus  mixed  with  the  yellow  petals  of  the  laburnum.  An  emetic  was  given  : 
this  cleared  the  stomach,  and  the  child  recovered.  There  was  no  purging. 

1  B.M.J.,  1891,  2,  p.  095. 

2  Guy’s  Hosp.  Rep.,  1850,  p.  219. 
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2  a\6e"edf  tt 

of  the  ahun  um  vomiting  and  diarrhoea,  head- 

and  eight  yews.  The  elder  ch  id  wa^  ^  and  diarrhc8a  ceaSed.  She  then 

made  noises  hi  her  breathing,  and  continued  in  much  the  same  state  till  her  death 
fourteen  Stairs  after  she  was  attacked.  Next  day  the  younger  child  became  toed 
and  sleepy  vomited,  and  complained  of  headache.  She  vomited  freely,  and  passe 
two  motions.  Five  and  a  half  hours  after  the  commencement  of  the  symptoms 
she  was  convulsed,  and  the  convulsions  continued  till  her  death,  eight  hours  from 
the  commencement  of  the  attack.  On  post-mortem  examinations  being  made, 
some  signs  of  irritation  of  the  stomach  and  intestines  were  observed  in  each  case. 

The  contents  of  the  stomachs  of  both  children  were  examined  by  the  eye  and 
by  the  microscope,  but  no  fragments  of  the  structures  of  the  laburnum  were  dis¬ 
covered.  Evidence  was,  however,  obtained  by  Fairley,  in  both  cases,  of  the 
presence  of  cytisine,  the  poisonous  alkaloid  present  in  the  flowers,  seeds,  bark, 
leaves,  and  all  parts  of  the  common  laburnum  tree.  A  small  portion  of  an  alcoholic 
extract  made  from  the  stomach  and  contents  of  the  elder  child  was  administered 
to  a  mouse,  which  died  in  the  course  of  a  few  hours. 
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Poisoning  by  Daphne  mezereum 

Source  and  Method  of  Occurrence.  Daphne  mezereum ,  or  mezereon, 
occasionally  gives  rise  to  accidental  poisoning  in  children  who  pluck  and 
eat  the  berries.  It  is  very  rare  in  England  and  doubtfully  indigenous, 
but  is  found  planted  in  shrubberies.  The  juice  is  strongly  irritant,  and 
tends  to  destroy  mucous  surfaces  with  which  it  comes  in  contact. 

The  symptoms  are  illustrated  by  the  following  cases  :  Eagar  saw  a 
child,  four  years  old,  after  it  had  eaten  at  least  twelve  mezereon  berries. 
Convulsions  occurred  before  any  other  symptoms  ;  an  emetic  was  given, 
and  vomiting  procured  ;  three  hours  after,  the  lips  and  tongue  were 
swollen  ;  the  tongue,  twice  its  natural  size,  was  raw,  and  protruded 
beyond  the  lips  ;  there  was  difficulty  in  swallowing,  the  limbs  were  cold, 
and  the  pulse—  one  hundred  and  thirty  in  the  minute— was  very  weak  ; 
recovery  took  place.  Dunn  saw  a  child  of  the  same  age  which  had  also 
eaten  some  mezereon  berries.  It  was  restless,  and  complained  of  pain 
in  the  mouth  and  throat  ;  vomiting  took  place  spontaneously  before  the 
child  was  seen  ;  an  emetic  was  afterwards  given  which  brought  away 
further  portions  of  the  berries  The  child  was  drowsy,  prostrate,  pale 
m  the  face,  with  dilated  pupils,  scarcely  perceptible  pulse,  and  cold 
imbs  ;  the  mucous  membrane  of  the  tongue  and  of  the  roof  of  the 

mouth  was  white  from  the  action  of  the  acrid  juice  of  the  berries  ;  the 
child  recovered. 

Treatment.  Evacuate  the  stomach,  and  afterwards  administer  an 
aperient,  with  such, further  treatment  as  the  symptoms  require. 

1  B.M.J. ,  1882,  1,  p.  199. 
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Poisoning  by  Digitalis  purpurea 

Source  and  Method  of  Occurrence.  The  purple  foxglove,  Digitalis 
purpurea,  is  a  well-known  common  wild  flower  in  England.  It  belongs 
to  the  natural  order  Scrophulariacese.  All  parts  of  the  plant  are  poisonous, 
but  only  the  leaves  are  used  for  medicinal  purposes. 

Owing  to  its  value  as  a  medicine  digitalis  has  been  more  closely 
studied  than  any  other  of  our  English  plants.  The  result  has  been  to 
isolate  several  glycosides,  including  digitoxin,  gitalin  and  gitoxin.  Many 
chemists  have  worked  on  the  active  principles  of  digitalis,  each  giving 
a  name  to  his  own  discovery,  but  the  resulting  confusion  has  been  greatly 
clarified  in  recent  years.1  Digitoxin  may  be  looked  upon  as  the  repre¬ 
sentative  member  of  the  group.  In  general  it  is  inadvisable  to  use  the  term 
digitalin,  for  this  indicates  not  a  pure  substance  but  a  mixture  of  variable 
constitution.  Nativelle’s  “  digitalin  ”  consists  almost  entirely  of  digitoxin. 

The  leaves  may  be  given  in  doses  of  one-half  to  one  and  a  half 
grains  for  repeated  medication  or  three  to  ten  grains  for  a  single  dose  ; 
the  infusion,  ninety  to  three  hundred  minims  repeated  or  one  to 
four  ounces  single  ;  and  the  tincture,  five  to  fifteen  minims  for  repeated 
and  thirty  to  ninety  minims  for  a  single  dose. 

Digitalis  poisoning  is  not  common,  but  overdoses  given  medicinally 
but  injudiciously,  have  produced  unpleasant  symptoms,  and  possibly 
hastened  the  end  in  many  cases  of  heart  disease.  Sir  Thomas  Stevenson 
saw  a  patient  under  the  influence  of  digitalis  die  very  suddenly  on  being 
raised  by  the  nurse  from  the  recumbent  to  the  sitting  posture. 

Probably  many  cases  occur  from  using  different  active  principles  with 
the  same  name  but  different  composition. 

In  1864,  a  man  was  executed  in  Paris  for  murder  by  digitalin. 

Toxicity  and  Fatal  Dose.  Thirty-eight  grains  of  the  leaves  and  nine 
drachms  of  the  tincture  have  proved  fatal,  so  that  the  plant  and  its 
official  preparations  cannot  be  considered  as  very  fatal  poisons,  but 
digitalin  operates  powerfully  on  man  and  animals  and  must  be  regarded 
as  an  active  poison.  Homolle  found  in  experiments  on  himself  that 
small  doses  of  digitalin  taken  at  intervals  lowered  the  pulse  to  about 
one-fourth  or  one-fifth  of  the  normal  standard  :  thus  in  himself  it  fell 
to  seventeen  in  one  minute,  which  represents  a  fourth  of  the  normal 
pulsations.  In  doses  of  from  one-fifteenth  to  one-thirtieth  of  a  grain  in 
twenty-four  hours,  digitalin  slackened  the  circulation.  In  (loses  above 
one-fifteenth  of  a  grain,  it  produced  on  adults  emetic  and  purgative 
effects,  sometimes  suddenly,  at  others  slowly  and  gradually.  In  doses 
of  from  one  to  two  grains,  unless  speedily  removed  by  vomiting,  it  lulie 

dogs  in  a  few  hours.2 

isrts 

L°"dOrfi!a”;ToxiooIogie,”  vol.  2,  p.  350;  sea  also  a  paper  by  Faggo  and  Stevenson, 
Guy’s  Hosp.  Rep.,  1866,  p.  37. 
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It  is  found  that  digitalis  is  more  rapidly  ab^rbed  from  the  ^tomach 

^“NeatlyValf  SfaTount  of^oxin'iniected  in  a  single  dose 

gas  kfiftSi  ssass  »== 

cumulative  action. 


Symptoms.  The  effects  from  a  pharmacological  point  of  view  have 
been  very  carefully  studied,  and  it  has  been  found  to  have  three  principal 

actions  :y(l)  it  is  an  irritant  to  the  stomach;  (2)  it  slows  and  mal 

more  forcible  the  heart-beat,  improves  the  circulation  in  the  heart 
muscle,  and  has  a  beneficial  effect  in  auricular  fibrillation  ;  (3)  it  increases 
the  tone  of  the  arterioles  and  so  increases  blood  pressure. 


If  toxic  symptoms  occur  by  overdose  or  cumulative  action,  they  are 
first  indicated  by  depression,  nausea,  vomiting,  headache  and  giddiness, 
with  some  cardiac  discomfort.  The  toxic  effect  on  the  heart  is  shown  by 
an  excessive  slowing  of  the  heart  and  increased  strength  of  contraction. 
The  rate  may  drop  to  twenty  or  so  beats  per  minute.  There  may  be 
extra -systoles  which  cannot  be  felt  at  the  wrist,  but  which  may  be  heard 
by  the  stethoscope.  In  the  final  stage  of  poisoning  the  heart  becomes 
rapid  and  irregular,  there  are  fibrillary  twitchings,  and  it  stops  in  systole. 
Death  usually  occurs  quite  suddenly. 

The  drug  may  exert  a  stimulating  effect  on  other  organs,  such  as  the 
gastro-intestinal  tract,  producing  diarrhoea,  and  stimulation  of  the  uterus 
leading  to  abortion. 


After  very  large  doses,  convulsions  similar  to  those  caused  by  picro- 
toxin  may  be  seen. 

A  young  man  swallowed  a  strong  decoction  of  foxglove  by  mistake 
for  purgative  medicine.  He  was  soon  seized  with  vomiting,  pain  in  the 
abdomen,  and  purging.  In  the  afternoon  he  fell  asleep.  At  midnight 
he  awoke  ;  was  attacked  with  violent  vomiting,  colic,  and  convulsions  ; 
the  pupils  were  dilated  and  insensible  to  light  ;  his  pulse  was  slow  and 
irregular.  He  died  twenty -two  hours  after  taking  the  poison.2  A  few 
grains  of  the  powdered  leaves  have  been  known  to  produce  giddiness, 
languor,  dimness  of  sight  and  other  nervous  symptoms.  A  drachm, 
however,  has  been  taken  without  causing  death  ;  but  in  this  instance  it 
produced  the  most  violent  vomiting.  A  woman  made  an  infusion  of 
digitalis,  and  swallowed  it  by  mistake.  The  symptoms  which  followed 
were  vomiting,  paleness  of  the  face,  coldness  of  the  skin,  prostration, 
muscular  feebleness,  a  persistent  feeling  of  drunkenness,  headache, 
giddiness,  confusion  of  sight,  dilatation  of  the  pupils,  and  loss  of  sensi¬ 
bility.  I  he  vomiting  was  constant  ,  and  aggravated  by  anything  that 
was  taken.  There  was  constipation  of  the  bowels,  with  suppression  of 
urine,  lliere  was  thirst,  with  pains  in  the  abdomen  increased  by  pressure 
and  great  restlessness  at  night.  At  first  the  pulse  was  fifty-two.  On  the 
fourth  day  it  was  forty-one  to  forty-two.  On  the  fifth  day  it  was  fifty- 
eight,  less  irregular,  and  the  symptoms  had  abated.  During  the  night 
she  got  up,  and  on  returning  to  her  bed  suddenly  fainted,  and  died  A 


60  240IX°n’  1  ManUal  °f  Phaimacology,”  1925,  p.  186  ; 
2  W ibmer,  op.  cit.,  “  Digitalis.” 


see  also  ^4rc/i.  Int.  Med.,  1937, 
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person  labouring  under  symptoms  of  poisoning  by  digitalis  should  always 
be  kept  m  the  recumbent  posture.1  J 


Treatment.  The  stomach  should  be  emptied  and  washed  out  with  a 
solution  ol  tannic  acid.  If  parts  of  the  plant  have  been  taken,  the  bowel 
should  be  washed  out.  In  clinical  cases  the  main  thing  is  the  cessation 
of  administration.  In  the  stage  of  excessive  slowness  from  vagal  inhibi¬ 
tion,  atropine  is  of  value.  The  patient  must  be  kept  at  absolute  rest 
on  his  back. 


Post-mortem  Appearances.  Portions  of  the  plant  may  be  found  in 
the  stomach  or  bowel,  and  slight  inflammation  of  the  stomach  owing  to 
the  irritant  action  of  the  drug  may  be  observed. 

In  prolonged  cases  there  may  be  focal  necrosis  or  other  pathological 
changes  in  the  pupillary  muscles  and  the  endocardial  surface  of  the  left 
ventricle. 


Extraction.  The  acid  aqueous  extract  obtained  in  the  usual  way 
(p.  265)  from  organic  matter  is  best  shaken  out  with  chloroform,  in  which 
all  the  active  principles  of  digitalis  are  soluble  ;  they  are  not  all  soluble 
in  ether  nor  in  benzene  ;  it  is  to  be  remembered  that  digitalin  in  acid 
solution  is  taken  up  by  chloroform. 

Analysis.  Fragments  of  leaves  or  seeds  found  in  the  stomach  may 
be  identified  by  the  aid  of  the  microscope.  The  seeds  are  reddish  brown, 
remarkably  small,  oblong,  and  somewhat  angular  in  shape  and  have 
peculiar  markings.  These  characteristics  make  it  easy  to  distinguish 
them  from  the  seeds  of  other  poisonous  plants — hyoscyamus,  datura, 
belladonna,  etc. 

In  examination  of  the  leaves  or  preparations  from  them  as  of  extracts 
prepared  from  vomitus,  tissues,  etc.,  the  physiological  tests  are  of  great 
importance.  A  full  discussion  of  these  will  be  found  in  Jour.  Pharm. 
Exp.  Ther.,  1926,  29,  407  (Lenz). 

The  methods  recommended  in  the  British  Pharmacopoeia  (1932), 
p.  619,  for  the  biological  assay  of  digitalis  are  suitable  for  quantitative 
estimation  in  toxicological  work,  provided  the  identity  of  the  poison  has 
been  ascertained.  These  methods  consist  of  (1)  determining  the  lethal 
dose  in  frogs,  comparison  being  made  with  an  extract  from  the  standard 
preparation  of  digitalis  ;  (2)  determining  the  volume  of  the  extract 

which,  injected  at  a  slow  uniform  rate  into  the  vein  of  a  cat  or  guinea 
pig  (under  ether  anaesthesia,  and  with  artificial  respiration),  is  just 
sufficient  to  arrest  the  heart  ;  this  volume  is  then  compared  with  the 
volume  of  standard  extract  necessary  to  produce  the  same  effect. 

(In  both  tests,  of  course,  a  number  of  animals  must  be  employed.) 

For  the  physiological  detection  of  digitalis  the  effect  of  the  drug  on 
the  ventricular  rate  and  on  the  ventricular  and  auricular  rhythm  may 

be  studied.  .  „ 

The  chemical  detection  of  “  digitalis 
by  the  fact  that  besides  the  “  official  ”  p: 
and  Tincture  of  Digitalis)  many  more  or  1 
from  digitalis,  strophanthus  and  squill  a 

i  Edin.  Month.  Jour.,  1864,  p.  169. 


be  somewhat  complicated 
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urified  glycosidal  fractions 
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these  contain  different  glycosides  as  their  chief  constituent.  These 
glycosides,  though  similar  in  physiological  properties,  differ  slightly  in 
their  chemical  reactions.  Thus  it  is  stated  that  Merck’s  digitalinum 
germanicum  contains  digitonin,1  gitonin  and  digitalin  ;  Homolle’s  amor¬ 
phous  digitalin  consists  of  digitalin  with  some  digitoxin  ;  and  Nativelle’s 
crystallised  digitalin  is  mainly  digitoxin. 

The  digitalis  glycosides  are  very  sparingly  soluble  in  water,  but  dis¬ 
solve  easily  in  hot  alcohol.  Digitoxin  is  readily  soluble  in  ether  and 
chloroform,  but  digitalin  and  digitonin  are  much  less  so.  (It  follows 
that  in  a  chloroform  extract  from  the  mixed  glucosides,  as  in  the  Stas- 
Otto  process,  the  reactions  of  digitoxin  may  be  expected  to  predominate.) 

The  glycosides  are  precipitated  by  tannic  acid,  but  not  by  potassium 
mercuric  iodide  (distinction  from  alkaloids)  ;  wdien  heated,  they  melt, 
decompose,  and  evolve  an  acid  vapour,  not  an  ammoniacal  one  ;  they 
dissolve  in  concentrated  nitric  acid,  and  the  solution  rapidly  becomes 
pale  yellow  ;  they  do  not  affect  iodic  acid. 

Hydrochloric  acid  dissolves  the  glycosides.  On  heating,  the  solution 
of  digitoxin  becomes  greenish  brown  ;  that  of  digitonin  (which  is  yellow 
in  the  cold)  becomes  a  reddish  violet  with  a  faint  green  fluorescence. 

Sulphuric  acid  (concentrated)  dissolves-  the  glycosides,  a  solution 
containing  digitalin  becoming  golden  yellow,  and  one*^  containing  digitonin 
becoming  red.  On  heating,  the  solution  containing  digitonin  becomes 
purplish  or  black.  A  solution  of  digitonin  in  50  per  cent,  sulphuric  acid 
(by  volume)  is  yellow,  and  becomes  red,  then  purple  or  black  on  heating. 
A  solution  of  the  mixed  glucosides  similarly  treated  may  become  a  dingy 
green,  progressing  to  black. 

Sulphuric  Acid  and  Bromine.  A  solution  of  digitalin  in  sulphuric 
acid,  exposed  to  bromine  vapour,  becomes  violet ;  under  similar  circum¬ 
stances,  digitonin  remains  red,  though  the  colour  is  intensified  by  bromine. 

Keller’s  Test.  The  glycoside  is  dissolved  in  1  cc.  of  glacial  acetic 
acid  containing  5  per  cent,  of  ferric  sulphate,  and  this  solution  is  floated 
on  the  surface  of  a  mixture  of  concentrated  sulphuric  acid  (100  part*) 

. T,"Jr£°p  ss. 

^  hydroxide>  digitalin 

peptones,  creatinine  acetone  Tnd  S  1  ’  Str0Phanthin  (aa  well  as 

digitonin,  arPntin.and^r^”-’  «  »a^  -d, 

to  a  frog  the  btl^Tfm^thTttCeneTo/d-  iff io2loeicaI  test  applied 
trhUeeel^eaPlhSs°giCal  ^  Sh°Uld  ^  bfuted  in^onfirLLf of 

‘  therapeutic  action  on  the  heart. 
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observed.  Repeated  vomiting,  with  great  depression  and  exhaustion,  seem  to 
have  been  the  most  prominent.  Failing  to  detect  any  poison  by  chemistry  and  the 
microscope,  the  experts  adopted  the  physiological  test  of  administering  prepared 
alcoholic  and  aqueous  extracts  of  the  stomach  and  intestines  to  animals.  An 
attempt  made  to  separate  the  active  principle  and  remove  the  organic  matter  by 
dialysis  did  not  yield  satisfactory  results.1  Seventy-five  grains  of  the  mixed 
extracts  above  mentioned  were  introduced  subcutaneously  into  the  thigh  of  a  dog. 
The  animal  vomited  twice;  and  in  four  hours  the  pulsations  of  the  heart  sank 
from  102  to  8G  ;  its  action  was  irregular  and  intermittent,  and  the  respiration  was 
deep  and  painful.  There  were  no  narcotic  symptoms  ;  on  the  next  day,  the  dog 
was  better,  and  it  completely  recovered.  Sixty  grains  of  these  extracts  in  water, 
administered  to  a  rabbit  by  means  of  a  funnel,  caused  death  in  a  few  minutes, 
probably  from  syncope  (or  asphyxia  ?). 

The  deceased,  during  her  fatal  illness,  had  vomited  on  the  floor  of  her  room. 
An  alcoholic  extract  was  made  of  the  scrapings  of  the  floor  and  of  the  substances 
deposited  between  the  planks.  No  mineral  poison  was  found  in  it.  Seventy-five 
grains  of  this  extract  were  introduced  subcutaneously  into  the  thigh  of  a  dog. 
The  animal  suffered  from  vomiting  and  depression  of  the  action  of  the  heart,  and 
died  in  about  twenty-two  hours.  There  was  no  coma  nor  insensibility  at  any 
time.  Thirty-one  grains  of  the  same  extract  diffused  in  water  were  administered 
to  a  rabbit  by  means  of  a  funnel.  In  less  than  three  hours  after  the  injection  the 
animal  died,  having  suffered  from  irregular  and  depressed  action  of  the  heart. 
Sixty  grains  of  an  alcoholic  extract  from  the  scrapings  of  the  floor,  said  to  be  free 
from  vomited  matters,  had  no  effect  upon  an  animal. 

These  two  extracts  of  the  floor  had  different  chemical  properties.  The  first, 
containing,  as  it  was  believed,  a  portion  of  the  vomited  matters,  amounted  to  half 
an  ounce.  It  was  of  a  brown  colour,  had  a  rancid  oily  odour,  and  a  bitter  taste. 
Its  solution  was  precipitated  by  tannic  acid  ;  it  was  coloured  purple  red  by  sulphuric, 
and  green  by  hydrochloric  acid.  The  second  was  coloured,  had  an  oily  aspect, 
but  no  bitterness.  It  was  not  precipitated  by  tannic  acid,  and  was  feebly  coloured 
by  sulphuric  and  hydrochloric  acids  ;  the  results  being  different  from  those  obtained 
with  the  first  extract.  It  was  objected  to  any  inferences  from  the  properties  of 
these  extracts  that  deceased’s  room  had  been  formerly  occupied  by  a  photographic 
artist  ;  but  it  is  expressly  stated  that  no  noxious  mineral  substances  such  as  are 
used  in  photography,  were  found  in  them.  No  attempt  was  made  to  procure 
digitalin  from  the  extracts  ;  the  presence  of  this  principle  was  a  matter  of  inference, 
from  the  extracts  produced  ;  and  the  reason  assigned  for  the  extract  derived  from 
the  stomach  and  bowels  of  deceased  having  no  fatal  effect  upon  animals,  was  that 
the  quantity  of  the  active  principle  left  in  the  body  at  the  time  of  death  was  too 


1  Ann.  d'Hyg.,  1864,  2,  105. 
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In  reference  to  the  accused,  it  was  proved  that  he  had  in  his  possesion  a  large 
number  of  poisons  of  a  deadly  kind,  mcluding  digitalin  ;  that  he  had  at  three 
different  times  purchased  as  much  as  fifty-two  grains  of  this  poison,  of  which  much 
had  been  used,  and  that  those  quantities  were  inconsistent  with  any  reasonable 
medical  requirements.  As  the  accused  was  a  homoepatlnc  practitioner,  the  purchase 
and  actual  use  of  such  large  quantities  of  so  potent  a  drug  were  quite  inexplicable 
on  any  theory  consistent  with  his  innocence.  On  the  other  hand,  the  case  was 
equally  against  him  in  its  moral  aspects  ;  it  was  clearly  established  that,  by  reason 
of  the  large  insurances  effected  on  her  life,  he  had  a  strong  motive  in  the  death  of 
the  woman,  that  a  long  cessation  of  their  intimacy  had  taken  place  by  reason  of 
his  marriage  with  another  person,  that  he  had  suddenly  and  without  any  reasonable 
grounds  renewed  his  intimacy  with  the  deceased,  and  the  date  of  her  fatal  illness  was 
in  accordance  with  these  visits  thus  renewed.  In  short,  De  la  Pommerais  had  the 
motive,  means,  and  opportunity  of  destroying  the  life  of  this  woman  by  poison, 
and  no  theory  consistent  with  his  innocence  could  be  suggested,  by  those  who 
defended  him,  to  explain  satisfactorily  the  mass  of  moral  and  medical  circumstances 
which  were  clearly  proved  against  him.  Further,  he  overacted  his  part,  and  by 
forged  letters  and  correspondence  had  shown  that  he  had  fully  anticipated  the  sudden 
death  of  the  woman  Pauw,  and  the  explanations  that  might  be  required  of  him  in 
order  to  account  for  this  event.  Apart  from  any  questions  respecting  the  specu¬ 
lative  character  of  the  medical  evidence,  there  were  circumstances  proved  in  this 
case  which  were  inconsistent  with  any  theory  of  the  innocence  of  the  accused. 
The  jury  found  him  guilty  of  murder,  and  he  was  executed.1 
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Poisoning  by  Erythroxylon  coca  (Cocaine) 

Source  and  Method  of  Occurrence.  Erythroxylon  coca  is  the  plant 

Irom  the  leaves  of  which  cocaine  is  extracted.  It  grows  or  is  cultivated 
m  most  tropical  countries.  Coca  leaves  contain  from  0-6  to  2  per  cent, 
of  total  alkaloids  There  are  four  or  five  alkaloids  present,  all  of  which 
are  derivatives  of  eegonine.  Cocaine  is  used  very  largely  as  a  local 
anaesthetic,  with,  in  a  good  many  cases,  most  disastrous  results,  both 
rom  acute  poisoning  and  from  the  formation  of  the  habit  of  takiim  the 
chug  m  small  quantities.  Synthetic  substitutes  (novocaine,  8-eucaine 
etc.)  are  very  frequently  employed  as  local  anaesthetics  and  though  less’ 
oxic  than  cocaine,  have  caused  fatal  accidents.  The  symptoms  resemble 
hose  of  cocaine  poisoning.  Mayer*  has  discussed  n  some  dS  the 
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total  amount  should  not  exceed  1±  grains.  The  patient  should  be  recum- 
bent  if  possible.  Urethral  injections  appear  to  be  specially  dangerous 
and  should  be  avoided  if  there  has  been  any  trauma. 

The  official  preparation  of  the  plant  is  the  alkaloid,  the  dose  of  the 
hydrochloride  of  which  is,  officially,  one-eighth  to  one-quarter  of  a  grain 
Lamellae,  containing  one-fiftieth  grain,  trochisci,  containing  one-twentieth 
gram,  and  an  ointment  containing  0-25  per  cent,  are  also  prepared. 
Many  preparations  of  coca  leaves  are  made,  elixir,  extract,  infusion 
vinum,  etc.,  none  of  which  is  official. 

The  homicidal  use  of  cocaine  is  very  rare,  and  only  a  few  accidental 
and  suicidal  cases  are  reported. 

The  drug  is  probably  the  most  popular  of  all  for  drug  addicts,  and 
its  use  appears  to  be  increasing  in  many  parts  of  the  world. 


Toxicity  and  Fatal  Dose.  The  ordinary  fatal  dose  of  cocaine  has  been 
placed  at  about  18  grains  but  death  has  been  reported  from  j-grain. 
In  regard  to  toxicity,  the  power  of  the  resistance  of  the  human  frame 
seems  to  be  capable  of  almost  indefinite  increase  by  habit  (as  in  the 
case  of  opium).  Mann  records  the  case  of  a  man  who  habitually  injected 
twenty-three  grains  daily  beneath  his  skin,  and  much  larger  habitual 
doses  are  on  record.  Sir  Thomas  Stevenson,  in  a  former  edition  of  this 
work,  stated  that  even  one-sixth  of  a  grain,  hypodermically,  might  cause 
toxic  symptoms. 

For  a  case  where  one  grain  injected  for  tooth  extraction  proved  fatal,  vide 
Lancet,  1901,  2,  p.  533. 

A  case  of  recovery  after  eight  to  nine  grains  was  reported  in  the  Lancet,  1895, 
1,  281. 

A  fatal  case  from  swallowing  two  drachms  of  a  10  per  cent,  solution,  equal  to 
twelve  grains  approximately,  is  reported  with  autopsy  in  the  Lancet,  1895,  2,  p.  1104. 

The  first  published  fatal  case  in  England  was  that  of  a  man  who  was  given  in 
mistake  twenty  grains  and  succumbed  in  about  an  hour.1  A  fatal  case  occurred 
in  Russia  from  a  dose  of  twenty-two  grains  administered  by  rectal  injection.2 
Recoveries  have  taken  place  after  very  large  doses  taken  into  the  stomach.  The 
most  typical  case  of  the  kind  was  that  of  a  man  who  swallowed  forty-six  grains 
and  recovered.3  One-twentieth  of  a  grain  given  subcutaneously  to  a  girl  gave  rise 
to  dangerous  symptoms,  and  a  hundredth  of  a  grain  applied  to  the  eye  of  a  patient 
aged  fourteen  years  occasioned  symptoms  of  poisoning.4 

For  other  cases,  see  Lancet,  1913,  1,  16. 

Duration.  Local  anaesthesia  is  produced  within  a  few  minutes  by 
cocaine  solutions,  and  a  similar  period  usually  elapses  before  ill  effects  are 
produced  by  toxic  doses  in  acute  cases.  As  in  the  case  of  morphia,  danger 
is  not  passed  for  many  hours  after  a  large  dose  taken  by  one  unaccustomed 
to  the  drug. 


Symptoms.  The  drug  acts  first  as  a  stimulant  to  the  highest  centres 
of  the  brain,  and  the  stimulus  gradually  descends  to  the  lower  centres, 

the  motor  area,  the  medulla  and  cord.  , 

This  stimulation  is  followed  by  depression  in  the  same  order,  but  the 
vital  centres  in  the  medulla  appear  to  be  the  last  to  become  paralysed. 


1  Lancet,  February  9th,  1889. 

2  Ibid.,  September  28th,  1889. 


3  Dixon  Mann,  loc.  cit. 

4  Hamilton,  “  System  of  Legal  Medicine,  1st  ed.,  1894,  vol.  1,  p.  42J. 
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Small  doses  (£  to  1  grain)  produce  a  genuine  stimulation  of  the  brain, 
and  the  person  feels  well,  talks  freely,  and  is  often  hilarious  and  happy. 
It  is  this  feeling  of  well  being  and  the  abolition  of  fatigue  which  induces 
so  many  persons  to  continue  taking  the  drug.  With  large  doses  (5  to  10 
grains)  the  excitement  is  increased  and  the  patient  cannot  keep  still, 
the  pupils  are  dilated,  the  pulse  rapid  (100  to  110),  and  the  respirations 
increased.  Deep  sensibility  is  lost.  Confusion  of  the  mind  follows,1  and 
there  may  be  giddiness,  fainting  and  nausea  ;  the  temperature  may  be 
raised  two  or  three  degrees.  Convulsions  are  usually  a  prominent  symp¬ 
tom  and  should  be  controlled  by  the  use  of  barbiturates.  Convulsions 
may  be  followed  by  collapse,  and  death  takes  place  from  paralysis  6f 
the  respiratory  centre. 

When  death  takes  place  after  use  of  the  drug  as  a  local  anaesthetic, 
it  is  often  due  to  too  rapid  absorption,  for  it  has  been  demonstrated  that 
the  organism  can  tolerate  relatively  much  larger  doses  when  the  drug 
is  slowly  absorbed. 

A  man,  cet.  40,  injected  beneath  his  skin  half  a  grain  of  the  alkaloid  to  remedy 
the  after-effects  of  drunkenness.  Twenty  minutes  later  he  was  found  lying  on  a 
doorstep,  pale,  with  dilated  pupils,  and  the  conjunctiva  of  the  eyes  insensitive. 
The  breathing  was  slow  and  difficult,  the  pulse  140  in  the  minute.  He  was  sensible, 
unable  to  articulate,  and  could  not  swallow,  liquids  being  rejected  from  the  mouth. 
The  patient  was  in  a  serious  state  for  some  time,  but  recovered.  This  man  had 
previously  had  repeated  doses  of  half  and  six-tenths  of  a  grain  administered  by 
injection  every  half-hour  till  three  grains  had  been  used,  without  ill  effects.1  In 
other  cases  alarming  symptoms  of  depression  have  been  produced  by  the  application 
of  solutions  of  cocaine  to  mucous  membranes,  and  when  injected  before  surgical 
and  dental  operations.2 

Other  symptoms  which  may  be  observed  are  :  deafness  ;  loss  of  taste 
and  smell ,  profuse  perspiration  ;  intermittent  pulse  ;  shallow,  irregular, 
gasping,  convulsive  breathing  ;  impairment  of  gait  and  speech  ;  muscular 
rigidity  ;  convulsive  twitchings  and  paralysis  may  occur.  It  markedly 
increases  the  sexual  desire  in  both  sexes,  but  in  the  male  the  increased 
desire  is  accompanied  by  a  diminution  in  the  physical  powers  which  leads 
to  sexual  perversions. 


In  chronic  cases  it  is  difficult  to  state  what  symptom  may  arise.  As 
in  morphia  addiction,  the  habit  of  taking  cocaine  seems  to  sap  the  moral 
fibie  of  its  devotees,  and  in  their  efforts  to  obtain  the  drug,  they  become 

re^Tntfereffo  ^7 lVin?'  ^ “g>  ^ling-nothing  comes  amiss  to 
them  in  their  efforts  to  satisfy  their  craving.  The  general  svnmtoms 

comprise  digestive  disorders,  loss  of  appetite  and  emaciation  S]e“ 

ness,  irritability,  and  sleeplessness  are  common.  Hallucinations  delirium 

tremor  convulsions  and  states  of  mental  confusion  may  occur  The 

«on  rfh^^aLTs^m^ayrCd^^rci'  “ 

illustrate  these  points  in  some  measure  '  described  below 

the  drug  such  would  be  impossible.  1  ^ °  m  °ases  where  Wlth°ut 
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Duration,  Hie  duration  of  intoxication  may  be  very  short,  i.e.,  half  an 
hour  or  less  ;  but  it  is  sometimes  prolonged.  When  death  ensues  from 
one  dose  it  may  take  place  within  as  short  a  time  as  twelve  minutes,  or 
may  be  delayed  for  several  hours  ( vide  cases  on  p.  701). 

Treatment.  In  acute  cases  the  stomach  should  be  emptied  and 
washed  out  with  dilute  permanganate  solution.  The  mouth  and  nose 
should  also  be  carefully  washed  out.  A  suspension  of  animal  charcoal 
may  be  introduced  into  the  stomach  with  the  object  of  adsorbing  any 
of  the  drug  which  remains  on  the  mucous  membrane.  The  bladder  should 
be  washed  out.  General  stimulants  such  as  ammonia,  ether,  etc.,  may 
be  used.  Nitrite  of  amyl  is  said  also  to  be  of  assistance  used  as  an  inhala¬ 
tion.  Strong  coffee,  strychnine,  and  digitalis  may  also  be  tried.  Chloro¬ 
form  or  a  barbiturate  may  be  used  if  spasms  are  violent.  Artificial 
respiration  may  be  necessary. 

In  chronic  cases  institutional  treatment  must  be  insisted  upon  if  the 
patient  can  afford  it.  The  drug  should  be  withdrawn  at  once.  The  heart 
should  be  carefully  watched,  and  the  insomnia  treated  by  bromides, 
veronal,  etc.  The  gastric  irritation  must  be  carefully  treated. 

Post-mortem  Appearances.  There  is  nothing  characteristic,  but  as 
the  drug  is  so  frequently  taken  hypodermically,  marks  of  punctures  of 
the  needle  should  be  looked  for,  while  in  addicts  to  the  snuffing  habit 
perforation  of  the  nasal  septum  may  be  found. 


Analysis.  Cocaine  may  be  sought  for  by  the  method  on  p.  265. 

Delay  should  be  avoided  as  far  as  possible,  and  the  tendency  of 
cocaine  to  hydrolyse  (to  methyl  alcohol,  benzoic  acid,  and  ecgonine)  must 
be  remembered.  Benzene  is  a  useful  solvent  in  the  final  purification. 

To  the  alkaloidal  residue  left  after  the  final  evaporation  of  the  organic 
solvent,  the  following  tests  may  be  applied  : — 

1.  If  a  few  drops  of  strong  nitric  acid  are  added  to  a  small  quantity 
of  solid  cocaine,  or  to  one  of  its  salts,  and  the  mixture  evaporated  to 
dryness  on  a  water  bath,  the  residue  gives,  on  stirring  with  a  drop  or 
two  of  strong  solution  of  caustic  potash  in  absolute  alcohol,  a  distinct 
odour  of  ethyl  benzoate,  recalling  that  of  peppermint,  or  citronella,  or 
meadow-sweet.  De  Silva,  who  first  described  this  test,  considers  it  to 
be  an  extremely  delicate  one  for  cocaine,  but  the  odour  is  scarcely  dis¬ 
tinctive  enough  to  render  the  test  by  itself  an  absolutely  reliable  one. 

2.  If  a  few  milligrams  of  cocaine  are  heated  in  a  watch-glass  with 
concentrated  sulphuric  acid  over  a  by-pass  flame,  benzoic  acid  is  liberated 
and  can  be  collected  as  a  sublimate  on  a  larger  watch-glass  inverted  over 

the  first. 


3  If  a  few  drops  of  a  5  per  cent,  solution  of  chromic  acid  in  vacei 
are  added  gradually  to  a  solution  of  cocaine  hydrochloride,  each  drop 
produces  a  precipitate  which  immediately  re-dissolves.  If  now  asmal 
quantity  of  strong  hydrochloric  acid  be  added,  a  heavy  yellow  precipitate 
of  cocaine  chromate  is  produced.  This  reaction  is  stated  by  Metzei 
be  peculiar  to  cocaine.  (Many  alkaloids  give  precipitates  in  neutral 
solution.  Novocaine  and  /3-eucaine  give  no  precipitates.) 


1  Pharm.  Zeit.,  34,  697. 
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4  A  drop  of  potassium  permanganate  solution  is  allowed  to  dry  on  a 
microscope  slide.  A  drop  of  half-saturated  alum  solution  is  placed  on  it 
and  a  fragment  of  the  alkaloid  added.  Rectangular  violet-red  crystals 
appear.  Novocaine  decolorises  the  permanganate  solution  and  fi-eucaine 
gives  a  violet  oily  precipitate. 

5.  Gold  chloride  solution,  added  to  a  cocaine  solution,  gives  a  precipi¬ 
tate  which  is  amorphous  at  first  but  becomes  crystalline  after  a  short 
time  or  on  the  liquid  being  warmed  and  slowly  cooled  again.  The  crystals 
form  delicate  rosettes  or  resemble  fern-fronds.  Novocaine  and  /2-eucaine 
give  amorphous  precipitates. 

6.  The  physiological  test  may  be  used  by  applying  a  solution  of 
cocaine  hydrochloride  to  the  tongue  or  lips,  when  a  feeling  of  numbness 
is  produced,  due  to  the  local  anaesthetic  action  of  the  alkaloid. 

7.  When  cocaine  is  heated  with  alcoholic  potash,  methyl  benzoate  is 


liberated  and  can  be  recognised  by  its  odour. 

8.  Novocaine  contains  an  amino -group  and  therefore  gives  the  diazo 
reaction. 


Cases.  Percy  Smith  records  1  the  case  of  a  nurse,  aged  thirty-nine,  who  entered 
Bethlem  Hospital  as  a  voluntary  boarder  for  the  cocaine  habit.  She  had  previously 
been  addicted  to  the  use  of  morphine  and  laudanum,  and  her  mother  had  been 
the  victim  of  the  morphine  habit.  She  had  commenced  to  take  cocaine  about 
eight  months  previously,  and  had  gradually  increased  the  dose  until  ten  grains 
was  her  usual  quantity,  though  she  occasionally  took  twenty-four  and  even  thirty- 
six  grains  at  a  single  dose.  For  the  first  six  hours  after  a  dose  of  ten  grains  she 
felt  more  able  and  inclined  for  work  whilst  sitting,  but  she  could  not  go  about,  as 
it  produced  a  feeling  of  weakness  ;  at  the  end  of  that  time  she  would  be  disinclined 
to  do  anything  and  would  lie  down,  but  could  not  sleep  ;  about  a  quarter  of  an  hour 
after  a  dose  she  usually  suffered  from  vertigo  for  an  hour  and  from  palpitation  for 
some  hours  ;  she  also  had  great  dryness  of  mouth,  thirst  and  anorexia.  After  a 
large  dose  there  was  difficulty  in  swallowing.  She  had  hallucinations,  and  imagined 
she  saw  people  and  heard  them  talking  to  her,  and  used  to  carry  on  conversations 
with  them  although  she  knew  that  they  were  hallucinations.  The  hallucinations 
soon  disappeared  after  her  admission,  and  after  four  months,  including  a  stay  at 
the  country  convalescent  home,  she  left  apparently  well,  and  two  months  later 
reported  herself  as  quite  well.2 


The  following  case  is  recorded3  by  Dr.  Barratt  : — 

A  medical  man,  aged  about  thirty,  gave  himself  a  hypodermic  injection  of 
cocaine  to  relieve  local  rectal  pain.  This  not  proving  effectual  he  repeated  the 
injection  about  five  minutes  afterwards,  each  time  filling  the  syringe  completely, 
the  total  amount  given  measuring  forty  minims.  Immediately  after  the  last 
injection  he  noticed  that  the  solution  used  was  a  35  per  cent,  solution,  instead  of 
being,  as  he  had  imagined  a  1  per  cent,  solution.  He  had  by  him  solutions  of 
the  different  strengths  in  bottles  of  the  same  size  and  shape,  hence  the  mistake 
rile  total  amount  of  cocaine  hydrochloride  injected  hypodermically  was  therefore 
about  fourteen  grains.  Feeling  weak,  he  lay  down,  and  I  saw  him  about  eight 
minutes  after  the  second  injection.  He  was  then  perfectly  conscious  with  a  moist 
skm,  and  almost  pulseless  at  the  wrist.  An  injection  of  five  minims  of  ether  was 

^SdeTCally’  t0gether  With  SOme  brandy  and  hot  tea  by  the  mouth  The 
effect  of  the  ether  was  to  cause  the  radial  pulse  to  revive  but  at  the  en  I  f 
minutes  it  again  became  imnercentible  ThMO  +i  •’  .  ut  at  the  en<»  °f  seven 

repeated  again  and  agata  oZy  seven  to  ten 'Tin!  ’erflnJectlo,n3  therefore 

eompiaSonS'!  Sank  copied  CTght' T  h  fHF 

fusely,  and  passed  large  cp.antLs  of  KSe 


2  Mental  Science,  July,  1892. 

Epit.,  August,  1892,  p.  21. 

7 hnr!  lQffil  1  tV. ^  v.  *  *  * 


3 


ibid.,  1896,  1,  p.  1032! 
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apathetic  state,  but  quite  conscious,  and  there  were  no  convulsions  The 

suggested,  and*  tl^'sy  mjdwn^pe^ed  after^mf’  Iifalft^rlwTet™ 
were  given  hypodermically,  and  two  oimces  of  brandy  by  the  mouth  and  eiehtv 
ounces  of  urine  were  passed  in  the  course  of  five  hois,  Ihe  parent  taking  about 

oossfi.lil nT°imt  °S  liqUld  by  the  mouth-  At  the  end  of  three  hours  it  wa^  found 
I  ssible  to  leave  off  the  injections  of  ether,  and  at  the  end  of  five  hours  the  pulse 

had  to  a  large  extent  regained  its  tone,  while  the  weakness  was  less  marked. 

wnaN?X*  da^  Jhe  Patient  stayed  at  home,  and  seemed  fairly  well  except  that  he 
as  dull  and  had  little  appetite.  On  the  second  day  he  walked  out  for  about  a 
qiiarter  of  a  mile,  and  then  became  very  faint.  Otherwise  his  recovery  was  un¬ 
interrupted,  and  there  were  no  after  ill  effects.  The  extreme  collapse,  the  absence 
ot  convulsions  and  unconsciousness,  and  the  conjunction  of  perspiration  and 
polyuria,  are  the  striking  features  of  this  case. 


In  July,  1904,  a  somewhat  unusual  case  came  before  the  courts, 
which  was  thus  reported  by  The  Times,  July  11th,  1904 

At  Gloucester,  recently,  Mr.  Justice  Lawrence  and  a  special  jury  heard  an 
action  in  which  Mr.  Albert  Edward  P’reeman,  a  young  man  living  at  Stroud,  and 
employed  as  a  carpenter  there,  sued  Mr.  Ebenezer  Apperly,  dental  surgeon,  of 
that  place,  for  damages  in  respect  of  negligence  alleged  to  have  been  committed 
by  the  latter  s  son  and  assistant,  Mr.  Henry  David  Apperly,  in  the  stopping  of  a 
tooth.  The  litigation  was  begun  about  a  year  ago,  and  hail  a  remarkable  history. 
The  case  was  begun  in  the  High  Court,  and,  at  the  defendant’s  instance,  was  re- 
nitted,  on  the  ground  of  the  plaintiff’s  inadequacy  of  means,  to  the  County  Court. 
It  was  heard  at  Stroud,  where  the  jury  disagreed.  It  was  re-tried  at  the  Gloucester 
County  Court,  where  his  Honour  the  learned  judge,  at  close  of  the  plaintiff’s  case 
held  that  there  was  no  evidence  to  go  to  the  jury,  and  stopped  the  case.  A 
Divisional  Court  set  aside  this  decision,  and  ordered  a  new  trial,  giving  the  costs 
of  the  second  trial  and  of  the  appeal  to  the  plaintiff  in  any  event  and  directing 
that  at  the  defendant’s  option  the  trial  should  take^  place  at  Gloucester  Assizes, 
with  a  special  jury,  costs,  however,  to  be  on  the  Comity  Court  scale.  The  facts, 
briefly  stated,  were  these  :  — On  Christmas  Eve,  December  24th,  1902,  Mr.  Apperly, 
jun.,  put  a  temporary  stopping  into  a  tooth  of  the  plaintiff.  The  dressing  consisted 
of  oil  of  cloves,-  carbolic  acid,  carbolised  resin,  and  cocaine  lanoline.  According 
to  the  defendant’s  case,  not  more  than  one  twenty-fifth  of  a  grain  of  cocaine  lanoline 
was  used.  After  leaving  the  surgery  the  plaintiff  was  dizzy  and  faint  and  staggered. 
The  next  day  the  stopping  came  out  at  dinner,  and  the  plaintiff  had  afterwards  a 
repetition  of  the  symptoms.  He  was  seriously  ill  for  some  six  months. 

For  the  plaintiff  it  was  sought  to  be  shown  that  the  cause  of  the  illness  was 
cocaine  poisoning.  It  was  said  that  Mr.  Apperly,  jun.,  had  inadvertently  used  a 
larger  amount  of  the  solution  of  cocaine  lanoline  than  he  thought,  and  alternatively, 
that  he  ought  not  to  have  used  cocaine  at  all  without  the  plaintiff’s  consent  or  the 
authority  of  a  doctor.  Cocaine  was  described  as  a  dangerous  and  erratic  drug, 
not  unlikely  to  cause  serious  illness  if  administered,  even  in  small  quantities,  to 
persons  susceptible  to  its  effects. 

For  the  defendant  a  large  body  of  expert  evidence  was  given.  Physicians 
and  surgeons  were  called  to  testify  that  the  history  of  the  plaintiff  s  illness  was 
inconsistent  with  the  theory  of  cocaine  poisoning  ;  dentists  were  called  who  said 
that  the  treatment  of  the  tooth  was  perfectly  right,  that  the  use  of  cocaine  was 
recognised  as  correct  by  all  experienced  dentists,  and  that  ill  results  rarely,  if  ever, 
followed  from  its  use. 


His  lordship  summed  up  and  left  to  the  jury  two  questions  :  Did  the  plaintiff 
suffer  from  cocaine  poisoning  ?  If  yes,  Was  the  fact  of  cocaine  poisoning  due  to  the 
negligence  or  unskilfulness  or  incompetence  of  the  defendant’s  assistant  ? 

The  jury,  without  leaving  the  box,  answered  “  No  ”  to  the  first  question,  and 
they  added  that,  even  if  the  plaintiff  had  been  proved  to  have  suffered  as  alleged, 
they  won  14  have  acquitted  Mr.  Apperly  of  all  blame. 

The  learned  judge  entered  judgment  for  the  defendant  according!}. 
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The  following  information  relating  to  this  case,  reported  by  Dr.  A. 
B.  Davies,  of  Stroud,  is  of  some  interest  : — 

“  Last  Christmas  I  was  sent  for  to  see  a  patient  alleged  to  be  dying.  When 
I  got  there  he  was  all  right,  but  his  friends  informed  me  that  he  had  had  several 
attacks  of  unconsciousness  lasting  for  a  variable  time.  It  appears  that  the  day 
before  he  had  had  toothache  and  had  the  cavity  of  the  tooth  dressed.  A  short 
time  afterwards  he  swallowed  the  ‘  dressing,’  and  since  then  had  felt  queer  and 
was  under  the  impression  that  he  had  been  poisoned.  I  made  light  of  it,  but  two 
days  later  a  certain  amount  of  loss  of  sensation  was  felt  in  both  legs,  with  increased 
knee  jerks.  Suspecting  that  the  symptoms  might  be  due  to  cocaine,  I  went  to  see 
the  dentist,  and  found  that  he  had  used  a  little  ‘  cocaine  lanoline  ’  to  the  tooth. 
The  patient  gradually  improved,  but  remained  in  a  neurasthenic  condition  for 
months,  and  was  quite  unable  to  follow  his  occupation  (carpenter)  because  any 
exertion  brought  on  fainting  attacks.” 


The  following  is  worth  attention  from  its  likeness  to  strychnine 
poisoning1  : — 

“  About  7.40  a.m.  on  October  7tli,  I  was  asked  to  see  M.C.,  who  was  said  to 
have  swallowed  some  cocaine.  On  arriving  a  few  minutes  after,  I  found  a  doctor 
in  attendance  and  the  patient  dead.  Her  parents  made  the  following  statement  : 
M.  C.,  aged  sixteen  years,  rose  about  6.30  ;  after  dressing,  she  went  into  her  father’s 
bedroom,  and  swallowed  some  cocaine  from  a  vial  on  the  dressing  table  to  allay 
the  toothache.  She  then  went  downstairs.  She  had  just  taken  two  mouthfuls  of 
hot  tea  when  she  felt  faint,  and  in  trying  to  go  upstairs,  fell.  She  was  then  assisted 
upstairs,  and  sat  down  on  a  chair  ;  she  then  had  a  convulsion  and  fell  on  the  floor. 
Her  father  coming  in  asked  her  what  she  had  been  taking,  and  she  said  that  she 
had  taken  cocaine  for  the  toothache.  Immediately  thereafter  she  had  a  series  of 
six  convulsive  fits  in  succession,  the  arms  and  legs  being  most  affected,  the  face 
least ;  there  was  frothing  from  the  mouth,  towards  the  end  blood-stained.  She 
never  regained  consciousness,  and  at  7.30,  when  the  first  medical  man  arrived,  he 
found  no  signs  of  life. 

“  It  was  about  6.50  a.m.  when  she  swallowed  the  drug,  so  that  death  took  place 
in  forty  minutes.  The  quantity  she  had  taken  was  about  two  drachms  of  a  1 0  per 
cent,  solution,  equal  to  twelve  grains  of  the  salt.  The  large  dose,  the  fact  of  its 
being  taken  the  flrst  thing  in  the  morning  on  an  empty  stomach,  and  the  hot  tea 
taken  immediately  after,  would  all  tend  to  quicken  the  effect.  The  medicine  was 
contained  in  an  ordinary  clear  glass  vial,  and  the  patient’s  father  had  procured  it 
without  any  prescription.  There  was  no  post-mortem  examination.” 


Poisoning  by  Eucalyptus  and  other  Volatile  Oils 

Ihese  substances,  obtained  by  distillation,  consist  mostly  of  terpenes 
or  of  terpenes  combined  with  phenols,  ketones,  aldehydes,  such  as 
camphor  and  thujon  (from  oil  of  absinthe),  sabinol  (from  oil  of  savin) 
eucalyptol  (from  eucalyptus  and  cajaput),  etc. 

The  properties  of  most  of  the  essential  oils  are  similar,  although  they 
have  been  described  in  different  parts  of  the  text.  Many  of  them  produce 
marked  irritation  of  the  gastro-intestinal  tract,  and  the  oils  of  tansy 
savin  and  rue  are  particularly  marked  in  this  respect.  They  may  also 
exert  an  irritating  action  on  the  kidney  during  excretion.  ' 

h.ucalyptus  like  turpentine,  imparts  an  odour  of  violets  to  the  urine 

Ifferen  °onils°n  Ah  Th  SyStem  ™ries  considerably  with  the 

marked  TY  ^  * 

■sient  excitement,  IfZ 

respiratory  centre  may  cause  death  from  asphyxia  P  "  of  thc 

1  1895,  2,  p.  1162.  * 
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Tiemors,  ataxia,  or  convulsions  may  be  observed,  but  generally  the 
narcotic  effect  is  more  pronounced  than  the  irritation.  In  fatal  cases 
especially  after  continued  use,  fatty  degeneration  of  the  liver  and  kidnev 
may  be  found.  J 

Ihe  following  case  of  non-fatal  poisoning  from  eucalyptus1  may  be 
of  some  interest  : —  J 

A  boy,  aged  sixteen,  was  recovering  from  measles  when  he  was  given  by 
mistake  half  an  ounce  of  eucalyptus  oil.  He  swallowed  the  draught  from  the 
medicine  glass  without  looking  at  it,  and  immediately  said,  ‘  You  have  given  me 
eucalyptus  instead  of  my  medicine.’  He  felt  some  burning  in  the  mouth  and  tried 
to  cough  the  oil  up,  without  success.  In  two  or  three  minutes  he  suddenly  became 
faint,  and,  according  to  the  parents’  account,  was  quite  unconscious.  On  arrival 
ten  minutes  later  I  found  the  patient  much  collapsed,  almost  pulseless,  and  com¬ 
pletely  unconscious.  The  conjunctival  reflex  was  nearly  absent,  and  the  breathing 
stertorous.  With  difficulty  I  got  a.  little  mustard  and  water  down,  but  as  there 
was  no  proper  reflex  action  of  swallowing  I  desisted.  However,  the  boy  vomited 
twice  ;  whether  this  was  due  to  the  poison  or  the  mustard  I  cannot  say.  His  colour 
and  pulse  improved,  but  as  I  was  not  satisfied  I  washed  out  the  stomach  three  or 
four  times  with  the  stomach-tube.  Three  hours  later  the  bowels  acted  involuntarily, 
but  the  patient  remained  comatose  for  another  hour,  when  coughing  commenced 
and  the  conjunctival  reflex  became  brisk.  Two  hours  later  still  speech  and  recog¬ 
nition  of  relatives  had  returned,  and  the  subsequent  recovery  was  uneventful. 
The  patient  told  me  that  he  remembered  nothing  of  what  happened  from  the  time 
of  his  feeling  faint  at  1 1  a.m.  until  about  5  p.m.  On  recovery  of  consciousness 
he  complained  only  of  thirst  ;  there  was  no  abdominal  uneasiness.  The  symptoms 
therefore  were  those  rather  of  a  narcotic  poison  than  of  an  irritant.” 

Other  cases  have  been  recorded  in  the  1906,  1,  558,  1020, 

1085;  1925,1172;  1927,  June  4th. 

Analysis.  The  oil  may  be  separated  from  stomach  contents,  etc., 
by  distillation.  The  (usually  opalescent)  distillate  is  saturated  with 
sodium  chloride  and  extracted  with  ether.  Evaporation  of  the  ether 
yields  the  oil,  which  may  be  compared  with  samples  of  known  oils  as 
to  odour,  behaviour  on  exposure  to  light  and  air,  refractive  index,  degree 
of  unsaturation,  etc. 


Poisoning  by  Fungi  (Genera  and  Sp.  Var.)  :  Mushrooms 

Method  of  Occurrence.  There  are  many  varieties  of  fungi  edible  and 
poisonous,  and  the  toxic  symptoms  of  the  poisonous  varieties  vary  with 
the  species.  Some  of  these  cause  characteristic  effects  on  the  central 
nervous  system  but  in  general  there  may  be  observed  either  alone  or 
together  with  nervous  effects,  symptoms  referable  to  the  gastro-intestinal 
canal,  e.g.,  nausea,  vomiting  and  violent  abdominal  pain  often  with  bloody 
stools.  Mushrooms  contain  a  large  quantity  of  water,  and  are  very  rich 
in  albuminous  constituents,  so  that  they  are  prone  to  decomposition. 
They  are  also  for  some  people  indigestible,  and  apt  to  produce  catarrh 
of  the  stomach  and  intestines  and  it  appears  that  some  individuals  have 

a  marked  idiosyncrasy  to  mushrooms. 

In  the  classical  period  mushrooms  were  largely  used  as  articles  c>t 
diet,  and  cases  of  poisoning  were  not  uncommon  Euripides  in  a  single 
day  lost  his  wife,  two  sons  and  a  daughter  from  this  cause  (Paulet).  01 
other  famous  people  may  also  be  mentioned  the  Emperor  Jovian  the 
Emperor  Charles  VI.,  Pope  Clement  VII.,  anti  the  widow  of  the  Czar 
Alexis.  Between  1749  and  1788  Paulet  states  that  in  the  environs  ot 

1  May  16th,  1925. 
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Paris  there  were  over  one  hundred  deaths  from  mushroom  poisoning. 
Since  his  time  many  hundreds  of  cases  have  been  chronicled,  especia  y 
by  French  mycologists,  and  numerous  cases  have  occurred  in  America, 
Italy,  Germany  and  Japan  (480  cases  in  eight  years,  Inoko).  In  1900 
Gillot  collected  the  records  of  over  200  cases,  chiefly  in  France,  and  in 
another  seven  years  Ford  collected  as  many  more.  In  the  vast  majority 
of  cases  the  poisoning  has  been  accidental  from  mistaking  poisonous 
varieties  for  harmless  ones. 

The  most  poisonous  mushrooms  belong  to  the  family  of  Agaricineae, 
and  it  is  especially  the  genus  Amanita  which  has  been  the  principal 
poisonous  agent,  this  includes  the  poisonous  species  Amanita  phalloides 
and  its  varieties,  Amanita  muscaria  (fly  agaric).  Other  poisonous  fungi 
include  the  false  morels  (Helvella)  Russula  emetica,  Boletus  satanus  and 
B.  luridus. 


Amanita  phalloides 

A.  phalloides,  commonly  called  the  “  white  ”  or  deadly  Amanita, 
and  the  allied  species  Amanita  verna  (“  the  destroying  angel  ”  of  Bulliard), 
is  the  cause  of  the  great  majority  of  cases  of  poisoning  by  mushrooms. 
It  is  also  known  by  a  number  of  other  names — A.  bidbosa,  A.  alba, 
A.  citrina,  A.  mappa,  A.  venenosa,  etc. 

It  grows  to  a  height  of  about  six  inches  and  consists  at  its  base  of 
an  expanded  cup  (the  poison  cup),  within  which  rests  the  stalk.  The 
latter  is  surmounted  by  an  expanded  pileus,  on  the  under-surface  of 
which  are  the  gills  covered  with  white  spores.  The  plant  is  pure  white 
in  colour  with  the  exception  of  the  pileus,  which  varies  in  shade  to  the 
colour  of  amber.  It  receives  its  specific  name  from  the  general  resem¬ 
blance  to  a  phallus,  although  the  analogy  is  nothing  like  so  striking  as 
in  the  case  of  Phallus  inpudicus. 

Toxicity  and  Fatal  Dose.  The  toxicity  is  very  high,  but  cannot  be 
stated  in  definitely  measured  weight.  Death  may  ensue  from  quite 
small  quantities.  Thus  Plowright  saw  a  fatal  case  in  a  child  who  had 
eaten  one-third  of  the  top  of  a  small  specimen.  Cooking  does  not  destroy 

the  toxicity,  the  majority  of  the  accidents  having  occurred  with  properly 
cooked  material.  n  i  j 


Symptoms.  A  prodromal  stage  of  6-15  hours  in  which  there  are 
no  manifest  symptoms  ushers  in  an  attack  of  extreme  abdominal  pain 
mncn?aT  by  VOnlltinf,  and  diarrhcea,  the  vomit  containing  blood  and 
““  I/-™  18  usually  present  but  hemoglobinuria  has  not  been 

altonate  ’with  P  r  CalI'eS  is  fairl>'  common-  Remissions 

alternate  with  paroxysms  of  pain  and  vomiting,  the  suffering  producing 

ercssir  iwhich, has w caiied  * 

S  teSSa°few  Va™  X™  ^  T'  "ith  eoJa  takeTplace 

50  per  cent  '  Vt0gDOm  m  bad’  the  mortality  being  about 


the  Condition  and  Analysis.  The  activ 
pnalloedin  which  was  isolated  in  1937.1 

1  Lynen  and  Wieland,  Liebegs  Ann.  d.  Chem.  533  :  100,  (1937). 
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appears  to  have  a  toxic  effect  on  the  liver  and  kidneys,  producing  necrosis 
and  fatty  degeneration.  It  also  produces  in  experimental  animals  a 
marked  drop  in  blood  sugar  and  a  decrease  in  chlorides. 

Portions  of  undigested  fungus  in  the  vomit  are  to  be  looked  for  ; 
these  would  seem  to  be  dislodged  with  difficulty,  for  they  have  been 
found  as  long  as  fourteen  hours  after  ingestion. 


Treatment.  Little  can  be  done  except  on  general  lines,  as  no  drug 
has  been  found  which  acts  as  an  antidote  to  Amanita  toxin.  The  stomach 
and  bowel  must  be  washed  out  and  a  suspension  of  animal  charcoal  left 
in  the  stomach.  Intravenous  saline  with  glucose  should  be  given  to 
combat  the  collapse  due  to  dehydration,  and  to  replace  the  diminished 
glucose  and  chloride  in  the  blood.  Morphia  may  be  required  to  assuage 
the  pain. 

Post-mortem  Appearances.  The  stomach  and  intestines  show  intense 
inflammation  or  ulceration  ;  there  is  usually  intense  fatty  degeneration 
of  the  liver  and  fatty  changes  in  the  kidneys  and  heart.  There  may  be 
general  congestion  of  the  viscera  with  haemorrhages.  Ford  has  succeeded 
in  producing  the  majority  of  these  lesions  experimentally  by  the  injection 
of  Amanita  toxin. 


Cases.  A  boy,  cet.  13,  fried  and  ate  for  breakfast  at  8.30  a.m.  two  fungi  which 
he  had  found  growing  under  a  tree.  He  returned  to  his  work  without  complaint. 
At  noon  he  had  his  dinner  of  pork  and  vegetables.  At  1  p.m.  he  returned  to  Work, 
where  he  remained  until  6  p.m.,  working  the  whole  time  without  any  complaint. 
Soon  after  he  reached  home,  he  complained  of  feeling  ill,  and  vomited  violently. 
Purging  then  followed,  with  severe  spasmodic  pain  in  the  abdomen.  These 
symptoms  continued  throughout  the  night  until  6  a.m.  The  bowels  then  ceased 
to  act.  At  11.30  a.m.  on  the  second  day,  he  was  suffering  from  constant  pain  in 
the  bowels,  occasionally  aggravated  ;  there  was  tenderness  over  the  abdomen 
generally,  but  especially  over  the  course  of  the  transverse  colon,  with  vomiting 
every  ten  minutes -great  thirst,  skin  warm  and  perspiring,  pulse  ninety,  and 
great  depression.  At  3  a.m.  he  was  again  seen.  Vomiting  and  purging  had 
returned.  There  was  great  exhaustion  ;  pulse  imperceptible  ;  the  action  of  the 
heart  feeble.  He  was  Tying  in  bed  on  his  back,  with  the  knees  drawn  up.  Sensi¬ 
bility  and  consciousness  were  perfect.  He  complained  of  great  pain  in  the  stomach  ; 
there  was  tenderness  over  the  abdomen,  but  no  distension,  fn  another  hoiu-  e 
died,  be.,  about  forty-four  hours  after  eating  the  fungi,  and  about  thirty-four  afte 
the  first  setting-in  of  the  symptoms.  Others  partook  of  the  fungi,  but  in  small 
quantity,  and  they  did  not  suffer.1  .  j 

In  1871,  two  children  died  from  the  effects  produced  by  noxious  fungi.  Several 
other  persons  were  placed  in  a  precarious  condition  from  the  same  cause,  borne 

fowl  died  from  eating  portions  of  the  mushrooms.  Two  <*j^*  ***§ 
i  m  ,-srtr.L-prl  ^ome  mushrooms  for  breakfast.  J  ne  boy  are  greeuuy 

twitching,  of  the  hands.  The  boy  died  twenty  minutes  after  admiss.on. 

A  serious  epidemic  occurred  in  the  Orphanage  of  SP  Loms  nea 

Pont-de-Maye.  Gironde,  in  1884.  Lar of  whom  ek^n  died 
gathered  in  ignorance  and  given  to  the  clnldre,  ,  .  r  1  ven 

fn  five  days . ^In  1885  Schrbter  reported  an  epidemic  in  Silesia  of  eleven 

cases  with  ten  deaths. 


1  Med.-Times  and  Gaz.,  1863,  2,  p.  536. 

2  Guy’s  Hosp.  Rep.,  1872,  p.  228. 
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Amanita  muscaria 

Source  and  Method  of  Occurrence.  This  fungus,  known  as  “  fly 
agaric,”  from  the  use  of  its  decoction  as  a  fly  poison,  is  more  rarely  the 
cause  of  poisoning  than  A.  phalloides,  due  no  doubt  to  the  fact  that  it 
looks  more  likely  to  be  inedible,  the  top  of  the  pileus  being  of  a  beautiful 
yellow  or  red-brown  colour.  In  consequence  it  is  more  rarely  eaten. 
Even  when  consumed  its  poisonous  properties  are  not  so  deadly,  many 
of  the  victims  recovering.  Its  active  principle  is  an  alkaloid  Muscarine 
related  to  Choline.  It  stimulates  the  parasympathetic  nerves. 

The  peasants  of  Siberia  and  Kamschatka  prepare  a  liquor  from 
A.  muscaria ,  from  which  a  violent  intoxication  ensues  characterised  by 
furious  delirium.  The  poison  is  eliminated  in  the  urine,  which  is  some¬ 
times  drunk  by  other  persons  to  produce  the  same  drunkenness. 


Symptoms.  These  appear  within  a  very  short  time  of  the  ingestion 
of  the  fungus.  There  is  a  marked  flow  of  saliva  followed  by  sweating 
and  lachrymation,  nausea,  vomiting  and  diarrhoea.  The  pulse  is  slow 
and  irregular  (sometimes  rapid)  and  the  pupil  contracted.  The  patient 
may  become  excited,  there  may  be  hallucinations  of  sight  and  hearing, 
and  in  many  cases  acute  delirium  and  convulsions  occur.  In  cases  that 
recover  the  symptoms  soon  clear  up. 

Treatment  consists  of  gastric  lavage,  with  animal  charcoal,  intravenous 
saline  with  glucose  and  the  use  of  atropine. 

Cases.  Prentiss  has  recorded  the  exceedingly  interesting  case  of  muscaria 
poisoning  which  befell  Count  de  Vecchi,  an  attache  of  the  Italian  Legation  in 
\\  ashington,  and  his  physician.  The  Count  purchased  a  quantity  of  mushrooms 
in  t\  ashington,  and  he  and  his  physician  ate  them,  remarking  on  their  delicious 
flavour.  W  ithin  fifteen  minutes  the  Count  was  in  a  serious  state,  and  within  half 
an  hour  was  completely  prostrate  and  oppressed  with  the  feeling  of  impending 
death.  He  developed  blindness,  trismus,  difficulty  in  swallowing  and  was  shaken 
by  convulsions  so  terrific  as  to  break  the  bed  on  which  he  had  been  placed.  He 
died  on  the  second  day.  The  physician  on  returning  to  his  office  after  the  fateful 
breakfast  became  dizzy,  and  had  diplopia  and  other  ocular  symptoms.  He  rapidly 

became  unconscious  and  remained  so  for  five  hours,  but  recovered  towards  seven 
in  the  evening. 


Amanita  pantherina 

The  intoxication  by  this  fungus  is  not  so  serious,  for  of  thirty  cases 
of  poisoning  collected  by  Gillot  but  two  died.  In  Inoko’s  thirty-two 

shnwinT  dlet;  The/",ngU1  contains  muscarine,  the  victims  rapidly 
show  mg  symptoms  of  drunkenness  like  that  described  above  The 
Japanese  variety  of  tins  fungus  causes  remarkable  nervous  symptoms 

tHe  hallucinations,  the  sensation  oTFnse“te 

awlin  over  the  skin,  visions  of  reptiles  and  beautifully  coloured  snakes 
red,  yellow,  and  brown.  A  jocund  feeling  expressed  by  iauEhinu  and 
singing  was  shown  by  all  the  patients,  lb . very  wis dually  rapid 

Morels  and  Helvellas 

Russia, ^nd  occasi’cnallv'' give  rfsf  toToiso,' 7  Germany  and 

is  a  hLol"  bstencJ ^  akd  T^P'l  <*wWch’  ^velHc  acid, 

and  Kulz).  If  the  fungus  is  boiled  f,  ' '  'wmoglobmuna  111  <loos  (Boehm 
off,  and  the  fungus  aglin  rinse,  11'  T'utes’  «*e  water  strained 

removed.  This  fnecaLon 
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In  man  the  symptoms  are  vomiting,  diarrhoea,  jaundice,  hemoglo¬ 
binuria,  delirium,  convulsions,  mydriasis,  and  coma. 

Poisoning  by  Russula  ernetica,  Lactarius  torminosus,  Boletus  satanas, 
Boletus  luridus,  is  also  known,  although  rare. 
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Poisoning  by  Gelsemium 

Source  and  Method  of  Occurrence.  The  root  of  the  plant  Gelsemium 

of  Sayre  and  Stevenson^d  the  more^ntly  ^  ^  ^  ^ 


Arch. 


is  highly  toxic  to  mami 


1  J.  Amer.  Pharm.  Assoc.,  191a,  4, .60,  145!  M931) 

2  Chou  et  Alia,  Chinese  Jour.  Physiology,  o,  13  ( 
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the  pharmacological  effect  of  gelsemium  is  due.  Gelsemicine  has  a 
latent  period  of  3-35  minutes  after  intravenous  injection  followed  by 
respiratory  arrest.1  Another  substance  present  is  gelsemic  acid,  which 
gives  a  blue-green  fluorescence  to  alkaline  solutions  and  which  also  occurs 
in  other  plants.  The  extracts  of  gelsemium  also  contain  peculiar  resinous 
substances. 

It  is  unfortunate  that  in  certain  German  works  and  catalogues  the 
name  gelseminine  (or  “  crystallised  gelseminine  ”)  is  applied  to  gelsemine. 

All  the  recorded  cases  of  poisoning  by  gelsemium  seem  to  have  been 
accidental,  and  no  case  has  yet  given  rise  to  a  criminal  charge. 

Toxicity  and  Fatal  Dose.  Gelseminine  has  a  very  powerful  depressant 
action  on  nerves,  sometimes  causing  a  tetanic  condition  and  convulsions 
followed  by  death.  It  resembles  coniine  in  its  physiological  action,  but 
is  more  depressant  to  the  central  nervous  system.  It  causes  death  b}'- 
paralysis  of  the  respiratory  centre  rather  than  by  its  action  on  the  peri¬ 
pheral  nerves.  One  drachm  of  the  fluid  extract  is  said  to  have  caused 
death. 

One-eighth  of  a  grain  by  hypodermic  injection  killed  a  rabbit  in  one 
hour  and  a  half.  In  fifteen  minutes  there  were  symptoms  of  great  distress, 
and  the  animal  was  restless.  In  forty  minutes  there  was  great  prostra¬ 
tion,  inability  to  move,  gasping  respiration,  and  the  pupils  were  dilated, 
but  there  were  no  convulsions.  From  his  experiments,  Wormley  infers 
that  the  quantity  which  proved  fatal  to  the  woman  in  his  case  could 
not  have  exceeded  the  sixth  part  of  a  grain.2 

Gelsemine  appears  to  have  little  action  on  mammals. 


Duration.  In  the  cases  recorded  below,  death  took  place  in  four  and 
seven  and  a  half  hours  respectively. 

Symptoms.  Symptoms  may  be  delayed  for  a  considerable  time,  and 
toxic  effects  may  be  produced  by  small  doses.  Ptosis  and  double  vision 
may  first  be  complained  of,  followed  by  great  depression,  muscular  weak¬ 
ness  affecting  the  speech  and  gait.  The  respiration  becomes  slower  and 
death  is  caused  by  respiratory  failure. 


Treatment.  Empty  the  stomach  as  quickly  as  possible  and  leave  in 
\  S„USPension  f  animall  charcoal.  Atropine  x*0  grain  or  strychnine 
so  gram  may  be  given  hypodermically  in  the  hope  of  counteracting  the 
depressant  action  of  the  drug,  and  nitrites  (amyl,  nitroglycerine  etc  ) 
may  be  tried  to  relieve  the  heart  failure.  ^  ’  } 

,  P°st:mortem  Appearances.  Nothing  is  to  be  found  even  suggestive 
of  this  form  of  poisoning  without  an  exhaustive  chemical  analysfs. 

■  ih. 

2  ^en  aml  9hou’  14>  319  :  (1939). 

Chen  et  Alia,  Quart.  Jour.  Pharm.  and  Pharmacol  li  .  $u  n  qqq\ 

Amer.  Jour,  of  Pharm.  January,  1879.  ’  ‘  M>  (1938)« 
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present  ;  if  a  drop  of  ammonia  solution  is  allowed  to  mix  with  a  drop 
ol  this  sulphuric  acid  solution  on  a  microscope  slide,  gelsemic  acid 
immediately  separates  in  the  form  of  crystalline  needles.  Wormlev 
states  that  0-001  grain  gives  a  good  precipitate,  that  aesculin  does  not 
gi\  e  the  piecipitate,  and  that  the  test  is  not  readily  obscured  by  foreign 
matter .  (•>)  Gelsemic  acid  dissolves  in  concentrated  nitric  acid  to  a 

yellow  or  orange-red  solution,  the  colour  depending  upon  the  amount 
of  substance.  This  colour  changes,  on  addition  of  ammonia,  to  a  deep 
blood  red.  The  test  is  very  delicate,  but  is  also  given  by  aesculin.  (5)  A 
solution  of  gelsemic  acid  in  sodium  or  potassium  hydroxide  solution  is 
yellow,  with  an  intense  greenish-blue  fluorescence. 

Gelsemic  acid  has  been  detected  in  the  stomach  contents  some  months 
after  death. 

Tests  for  Gelsemine  and  Gelseminine.  (1)  Gelsemine  dissolves  in  con¬ 
centrated  nitric  acid  with  little  or  no  colour  production  (gelseminine 
gives  a  greenish  solution),  but  if  the  solution  is  allowed  to  evaporate 
spontaneously,  a  bluish-green  residue  remains.  (2)  Gelsemine  gives  a 
red  colour,  changing  to  brown,  with  sulphuric  acid.  (3)  With  concen¬ 
trated  sulphuric  acid  and  potassium  bichromate  (used  as  in  testing  for 
strychnine)  gelsemine  gives  a  red  colour  which  changes,  via  purple,  to  a 
bluish  green.  (4)  With  vanado-sulphuric  acid  (Mandelin's  reagent), 
gelsemine  gives  a  red  colour  which  fades  to  a  pale  violet.  (5)  Gelseminine 
gives  a  yellow  colour  with  sulphuric  acid  alone,  and  on  addition  of  potas¬ 
sium  bichromate  a  violet  colour  changing  to  green. 

Case.  The  following  is  of  interest  as  a  personal  narrative.  It  is 
reported  by  Dr.  Nankivell  : — 

"  I  took  two  ounces  of  the  tincture  of  gelsemium  instead  of  a  glass  of  sherry, 
and  returning  to  the  dining-room,  awaited  the  result.  It  was  not  long  forthcoming. 
(We  all  live  on  the  ground-floor  here).  The  few  feet  travelled  to  the  dispensary 
found  me  only  too  ready  to  accept  the  receipt  of  a  helping  arm,  and  in  another 
minute  the  legs  were  paralysed.  Dragging  myself  to  the  bedside  with  my  fore¬ 
limbs,  they  were  unable  to  help  me  into  the  bed,  into  which  I  was  lifted.  There 
was  no  trouble  so  long  as  I  lay  quiet,  but  on  the  least  exertion  there  were  excessive 
tremors.  Vomiting  occurred  during  the  next  twenty-four  hours.  The  temperature 
rose  to  101-5°  F.  The  heart’s  action  was  very  violent  and  intermittent,  possibly 
the  aggravation  of  existing  disease. 

“  All  the  muscles  of  the  eyes  must  have  been  affected,  but  of  all  the  voluntary 
muscles  those  of  the  right  side  suffered  most.  Prolonged  conversation  involved 
paralysis  of  the  upper  lip.  The  other  symptoms  were  (1)  somnolence,  (2)  no 
mental  excitement,  and  (3)  good  appetite.  The  effect  of  the  drug  passed  away  as 
it  began,  from  below  upwards,  but  after  the  arms  had  recovered  vision  was  not 
perfect  for  twenty-four  hours.” 
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Poisoning  by  Helleborus  niger  (Christmas  Rose) 

Source  and  Method  of  Occurrence.  This  plant  is  not  a  native  of 
England,  though  we  have  two,  H.  Unde  and  H  fmtidus,  which  are 
probably  just  as  noxious.  According  to  Wibmer,  the  roots  of  the  black 
hellebore  (Helleborus  niger)  possess  the  greatest  activity  ;  but  the  le. 
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are  also  highly  poisonous  when  used  in  the  form  of  infusion.  By  long 
boiling  the  poisonous  properties  of  the  plant  are  diminished.  The  roots 
and  leaves  have  a  local  irritant  action,  producing  in  small  doses  violent 
vomiting  and  purging,  with  severe  pain  in  the  abdomen,  followed  by 
cold  sweats,  convulsions,  insensibility  and  death.  The  experiments  by 
Orfila  on  animals  show  that  this  poison  acts  like  a  local  irritant  when 
applied  to  a  wound.  Hellebore  is  a  favourite  quack  remedy  for  worms, 
and  has  been  given  to  procure  abortion.  It  is  not,  therefore,  surprising 
that  it  should  be  occasionally  administered  in  an  overdose,  and  cause 
death.  The  reader  must,  however,  be  careful  to  distinguish  between 
these  hellebores  and  the  so-called  green  hellebore,  or  veratrum  viride  ( q.v .) 

Toxicity  and  Fatal  Dose.  The  toxicity  of  the  plant  depends  upon 
two  active  principles  (glucosides)  :  helleborin  and  helleborein.  The 
former  is  a  narcotic  ;  the  latter  is  a  cardiac  poison  similar  to  digitalis, 
and  is  also  a  drastic  purgative.  The  fatal  dose  is  unknown,  but  half  a 
drachm  of  a  watery  extract  is  recorded  as  fatal.  The  powdered  root, 
in  a  dose  of  a  few  grains,  acts  as  a  drastic  purgative. 

Treatment.  Evacuate  the  stomach,  and  counteract  the  collapse  by 
stimulants,  etc.  No  physiological  antidote  is  yet  available. 

Post-mortem  Appearances.  Signs  of  irritation  are  likely  to  be  present 
in  the  bowel  and  stomach. 


Analysis.  Helleborin,  but  not  helleborein,  may  be  shaken  out  of 
acid  aqueous  solution  with  ether  (in  which  helleborein  is  insoluble)  ;  it 
is  still  more  soluble  in  chloroform.  After  evaporation  of  the  solvent  the 
residue  immediately  yields  a  bright  red  colour  on  being  touched  with  a 
glass  rod  which  has  been  dipped  in  strong  sulphuric  acid.  The  red 
colour  gradually  disappears  and  a  white  powder  separates. 


Case.  The  following  fatal  case1  is  instructive  in  many  ways  : _ 

"  A  case  of  poisoning  by  hellebore  occurring  at  Sackville  College,  East  Grinstead 
was  recently  investigated  by  the  East  Sussex  coroner.  A  man  took  a  quantitv  of 
powdered  hellebore  in  mistake  for  liquorice  powder.  Twenty  minutes  later  he 
was  attacked  with  great  pain.  Mustard  and  water  proved  unavailing  as  an  emetic 
and  all  efforts  to  procure  a  medical  man  were  fruitless.  He  remained  conscious 
to  within  ten  minutes  of  the  end,  and  died  within  two  hours,  apparentlv  from 
f^ur®*  f  The  warden  at  the  college  stated  that  the  effects  of  hellebore  were 
t.iat  in  the  first  place  intense  burning  in  the  stomach  ensued,  and  then,  as  absorption 
ok  place,  it  paralysed  the  nerve  centre  governing  the  heart  resulting  '  ti 
present  instance,  in  heart  failure.  Cases  of  poisoning  by 

rare.  The  symptoms  are  very  similar  to  those  produced  by  veratrum  an  )  f 
two  poisons  may  easily  be  mistaken  for  one  another.  Hellebore  is  stroind v  ir,-  f 
to  the  mucous  membranes,  and  has  an  action  on  flip  |1P1Pt  irritant 

digitalis,  and  it  also  acts  on  the  „ervo“  °f 

nausea,  vomiting,  salivation,  and  diarrhoea.  The  primarv  stimuli™  ^  °duces 
the  motor  centres  and  the  heart  may  not  appear  and  the  1  ig  actlon  uPon 

then  be  very  marked.  The  beart's^c^m  becom”  iap  d  fnd  feeM  wiU 

from  syncope  is  likely  to  occur.  1  1  1  leeble>  and  death 


-tv-tLix*  -Kjxvims  CES 

Kniaht  ^°TKnin?.by  Hf*ore”  1889,  2,  819. 

vmght,  Three  Cases  of  Poisoning  by  Hellebore  Powder  ”  n  nr  r  , 

Nivet  et  Giraud,  “  Resume  d’un  Rapport  sur  un  Trinlo  V  1885,  1,  736. 

Ellebore  blanc.”  Gaz.  Hebd.  defied.,  1861,  8,  499.  mpois-  Par  le  Varaire  ou 

1  Lancet,  1,  42,  1904. 
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Poisoning  by  Hyssopus  officinalis 

Source  and  Method  of  Occurrence.  This  plant  does  not  grow  wild 
in  Britain.  The  following  is  the  only  case  of  poisoning  attributed  to  it.1 

A  singular  case  lately  formed  the  subject  of  a  coroner’s  inquiry  where  a 
pregnant  woman  made  an  infusion  of  a  pennyworth  of  hyssop,  after  taking  which 
she  died.  She  was  stated  to  have  been  in  bad  health  and  the  subject  of  Bright’s 
disease.  It  is  generally  believed  that  the  plants  of  the  order  to  which  this  belongs 
—  the  Labiatae  —  have  no  deleterious  qualities,  being  carminatives  and  anti- 
spasmodics.  However  this  may  be  as  a  ride,  the  medical  witness  at  the  inquest 
expressed  his  belief  that  the  hyssop  was  the  cause  of  the  patient’s  death,  and  the 
jury  adopted  his  opinion,  returning  a  verdict  accordingly.” 

REFERENCE 

Knott,  “  The  Hyssop,  its  Botanical  History,  its  Symbolism,  its  Toxicology  and 
its  Therapeutics.”  Med.  Press  and  Circ.,  1900,  69,  3. 

Poisoning  by  Ilex  aquifolium  (the  Holly) 

From  some  published  facts,  the  berries  of  this  tree  appear  to  produce 
the  effects  of  narcotic -irritant  poisoning.  A  boy  three  years  old  ate  a 
number  of  them.  The  symptoms  which  followed  were  sickness,  pain  in 
the  head  and  abdomen,  and  much  purging.  Many  of  the  berries  of  the 
common  holly  were  passed  in  the  motions  ;  drowsiness  supervened,  and 
there  was  loss  of  consciousness.  In  twenty-four  hours  his  face  was  pale  ; 
the  skin  pale  and  cool  ;  pulse  eighty,  weak  and  small.  The  pupils  were 
much  contracted,  but  were  sensitive  to  light.  The  vomiting  had  ceased, 
but  there  was  some  purging.  Castor  oil  and  stimulants  were  given,  and 
on  the  second  day  the  child  recovered.2  Wibmer  speaks  of  these  berries 
as  having  merely  a  purgative  action. 


Poisoning  by  Jatropha  curcas  (Physic  Nut) 

The  Jatropha  curcas  is  a  West  Indian  plant  which  produces  seeds 
containing  an  acrid  oil,  having  some  of  the  properties  of  croton  oil. 
Four  seeds  act  as  a  violent  cathartic,  and  severe  vomiting  and  purging 
have  been  produced  by  a  few  grains  of  the  cake  left  after  the  expression 
of  the  fixed  oil  from  the  bruised  seeds.  The  oil  operates  powerfully  in 
a  dose  of  from  twelve  to  fifteen  drops.  It  produces  a  burning  sensation 
in  the  throat,  vomiting,  purging,’ and  other  symptoms  of  imtetion 
followed  by  inflammation  of  the  stomach  and  bowels.  One  hundred  an 
thirty-nine  children  in  Dublin  suffered  from  the  effects  of  these  seeds  , 

ami  in  1 864  a  number  of  boys  at  Birmingham  suffered  "£%*£££ 
some  of  them  which  they  hail  found  in  a  drug  store,  but  they  all  lecoi  ered 
Pheval  ier  refers  to  a  case  in  which  thirty-three  persons  were  poisoned 
by  ealing  physic  nuts.  The  symptoms  from  which  they  suffered  were 
nausea,  vomiting,  and  general  depression  T'ven ^  were  80  8O0n 

ssjsrw  asut  c. . - . . 

that  of  the  almond.4 

1  Lancet,  1,  124,  1899. 

2  Lancet,  1870,  1,  p.  573. „  . 

3  Med.  Times  and  Qaz.,  1858,  z,  p. 

4  Ann.  d'Hyg.,  1871,  1,  408. 
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The  Jatropha  urens,  also  a  West  Indian  plan^^said^produ^ 
serious  effects  upon  th°“  ^*°  'Thewrist  of  a  person  accidentally 

tn^rJe  of  tttaJ1’ After  a  few^inutes  the^  was 

swelling  of  the  lips,  redness  of  the  face,  faintness,  giea  pio. 
strenfftli  and  such  a  degree  of  collapse  that  for  some  minutes  the  sufferer 
was  thought  to  he  dead.  He  then  rallied  ;  there  was  sickness,  and  within 
twenty  minutes  the  man  recovered.  In  another  case  the  pain  am  .  g 

in  the  part  touched  lasted  for  some  days,  and  an  itching  sensation  con¬ 
tinued  for  a  longer  period.1  Assuming  this  account  of  the  symptoms  to 
be  correct,  the  poison  connected  with  the  hairs  not  only  has  a  local 
action,  but  it  is  very  rapidly  absorbed,  and  produces  effects  resembling 
those  of  serpent  poisons. 

REFERENCES 

Lutz,  "  The  Poisonous  Nature  of  the  Stinging  Hairs  of  J.  urens."  Science ,  N.Y., 

MudaUar’  “Wholesale  Poisoning  of  a  Dozen  Children  by  the  Seeds  of  Physic  Nut 
Plant  (J.  curcas)."  Ind.  Med.  Record,  Calcutta,  1897,  12,  18-.  „ 

Randall,  “  Twenty-two  Cases  of  Poisoning  by  the  Seed  of  Jatropha  curcas. 

U.  States  Naval  Med.  Bull.,  1914,  8,  290. 

RichardiSre  et  Dalche,  Soc.  de  M6d.-leg.  de  France  Bull.,  1881-2,  7,  275. 


Poisoning  by  Juniperus  sabina  (Savin) 

Source  and  Method  of  Occurrence.  This  is  a  well-known  plant  (but 
is  not  a  native  of  Britain),  the  leaves  of  which  contain  a  poison  in  the 
form  of  an  acrid  volatile  oil  of  a  remarkable  odour.  They  exert  an 
irritant  action,  both  in  the  state  of  infusion  and  powder.  They  yield 
by  distillation  a  light  yellow  oil,  on  which  the  irritant  properties  of  the 
plant  depend.  Savin  is  not  often  taken  as  a  poison  for  the  specific 
purpose  of  destroying  life,  but  this  is  occasionally  an  indirect  result  of 
its  use  as  a  means  of  procuring  abortion. 


Symptoms.  It  causes  violent  pain  in  the  abdomen,  vomiting,  colic, 
and  diarrhoea.  Urination  is  painful  and  the  urine  may  contain  blood. 
The  uterus  is  congested  and  the  menstrual  flow  increased,  abortion 
sometimes  occurs.  There  may  be  convulsions,  coma  and  death  either 
in  a  few  hours  or  after  a  few  days. 

After  death  the  gullet,  stomach,  intestines,  and  kidneys  have  been 
found  either  much  inflamed  or  congested  and  there  may  be  cloudy 
swelling  or  fatty  change  in  the  liver  and  kidneys.  It  has  probably  little 
direct  action  as  an  abortive,  but,  like  other  volatile  oils  it  causes  pelvic 
congestion  and  may  by  reflex  irritation  cause  the  uterus  to  expel  its 
contents.  Such  a  result  can  never  be  obtained  without  placing  in  jeopardy 
the  life  of  the  patient.  On  the  other  hand,  a  female  may  be  killed  by 
the  poison  without  abortion  ensuing.  In  1845,  Taylor  met  with  a 
case  in  which  death  had  been  caused  by  savin  powder,  abortion  having 
first  taken  place.  Eight  ounces  of  green  liquid  were  found  in  the  stomach, 
which,  with  the  gullet  and  the  small  intestines,  was  highly  inflamed. 
The  poison  was  easily  identified  by  the  minute  portions  of  the  leaves 
found  in  the  stomach.  The  oil  of  savin  is  also  powerfully  irritant2,  six  drops 

1  Pharm.  Jour.,  April  17th,  1872,  p.  863. 

2  Kagaza,  Y.,  Arch.  f.  exper.  Path.  u.  Pharmakol.,  124  :  245  (1927). 
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having  caused  severe  toxic  effects.  For  an  account  of  this,  see  “  Criminal 
Abortion,”  pp.  117,  et  seq. 

Analysis.  See  under  Eucalyptus. 


Poisoning  by  Ligustrum  vulgare  (Privet) 

Source  and  Method  of  Occurrence.  The  privet  is  nof  commonly 
classified  among  vegetable  poisons,  but  the  berries  appear  to  exert  a 
poisonous  action.  In  1853,  three  children  ate  the  berries  of  the  privet  ; 
two  of  them,  a  boy  of  three  years  of  age  and  a  girl  of  six,  ate  them 
rather  freely.  They  suffered  from  violent  purging,  and  when  seen  by  a 
medical  man  the  boy  was  found  pulseless  and  cold,  and  before  death  he 
was  frequently  and  violently  convulsed.  The  girl  was  in  a  state  of 
collapse,  but  rallied  a  little  under  treatment.  Soon  afterwards  she  died 
convulsed.  The  surviving  child,  who  had  only  tasted  the  berries,  did 
not  suffer,  and  she  was  enabled  to  point  out  the  shrub  the  berries  of 
which  they  had  gathered.  In  1866,  a  child,  cet.  2,  died  thirty-seven  days 
after  eating  these  berries,  symptoms  of  irritation  continuing  more  or  less 
throughout.  According  to  Loudon,  they  are  eaten  by  birds  when  other 
sources  of  food  fail. 

In  May,  1872,  two  children,  aged  twelve  and  eight  years  respectively, 
ate  a  quantity  of  leaves  and  shoots  proved  subsequently  to  have  been 
those  of  the  privet.  The  symptoms  in  both  cases  were  drowsiness,  con¬ 
vulsive  twitchings,  difficulty  in  moving  about,  loss  of  muscular  power, 
severe  vomiting  and  purging,  the  evacuations  being  of  a  greenish  colour. 
They  both  recovered. 


Cases.  The  following  is  from  the  Lancet ,  1898,  1,  p.  665  : — 

“  In  1857,  thirty-seven  children  suffered  from  poisonous  symptoms  after  eating 
freely  of  acorns  and  privet  berries.  The  symptoms  were  shrivelled  appearance  of 
the  hands  and  face,  cyanosis,  intense  thirst,  and  sickness  ;  opisthotonos  was  a 
marked  symptom  in  each  case.  All  the  children  recovered. 

“  On  February  18th,  1898,  an  inquest  was  held  at  York  Town  on  the  body  of 
a  female  child,  aged  eight  years,  who  died  two  days  previously  after  a  few  hours 
illness.  On  the  16th  she  complained  of  pain  in  the  head  and  stomach.  At  dinner¬ 
time  she  seemed  better,  but  whilst  food  was  being  prepared  she  gave  a  cry  and 
became  unconscious,  and  death  took  place  before  the  arrival  of  a  medical  man. 
The  child’s  teeth  were  tightly  closed,  her  tongue  protrudmg  and  her  hands  clenched. 
At  the  post-mortem  examination  the  heart,  liver,  and  kidneys  were  fount  o  e 
ouite  healthy.  The  lungs  were  congested.  The  stomach  was  also  much  congested, 
with  one  patch  of  superficial  ulceration  about  the  size  of  a  shilling.  On  inquiry 
it  was  found  that  the  child  had  eaten  privet  berries.  None  of  those  ^ere  fount 
in  the  stomach,  but  they  had  probably  been  discharged  by  vomiting.  Ihe 
symptoms  were  in  accord  with  the  previously  reported  cases  to  which  we  ha  e 
referred,  and  we  cordiallv  commend  the  coroner’s  remarks  that  lie  hoped Jjj  „ 
evidence  as  to  the  privet  berries  would  be  a  caution  to  parents  as  to  their  dange  . 


Poisoning  by  Lobelia  inflata  (Indian  Tobacco) 

Source  and  Method  of  Occurrence.  This  plant  is  imported  from 
North  America.  Its  leaves  contain  an  alkaloid,  lobehne  which  is  capab 
of  producing  poisonous  effects  on  the  brain  and  spina  cord,  espec  al  y 
on  \he  respiratory  centre  of  the  medulla,  and  resembles  nicotin 
closely  in  its  action.  The  plant  produces^ 

bowels  When  administered  in  doses  of  from  ten  to  -  ?  , 

lobelia  acts  as  an  emetic  ;  but  in  larger  quantity  it  acts  deletenously, 


lobelia 
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and  in  smaller  closes  has  an  expectant and 

what  similar  to  that  of  tobacco.  It  has  been  proposea  10  M 

z  trr  **- — 

^^Cher™  have^eerT  many  inquests  and  trials 

country  a^the  result  of  the  improper  administration  oft  P 

leaves  of  the  Lobelia  inflata  by  quacks  and  dealers  m  vegetable 

The  medical  evidence  given  at  these  trials  has  proved  that  in  laige  dos 

lobelia  is  a  noxious  drug.3  ehame  of  nian- 

In  1856,  one  of  these  quacks  was  convicted  on  a  charge  olma 

slaughter  for  causing  the  death  of  a  woman  by  overdoses  of  lobe 

Severe  pain,  followed  by  loss  of  consciousness  and  congestion  of  the  brn^, 

were  the  chief  symptoms  preceding  death  in  this  case 

that,  in  proper  doses,  it  was  a  useful  remedy  in  spasmodic  astlin  . 

no  avail  on  this  occasion.  The  man  was  sentenced  to  three  months 

imprisonment.4 


Toxicity  and  Fatal  Dose.  The  toxicity  of  the  plant  would  appear 
to  depend  on  the  alkaloid  (lobeline)  contained  in  it.  There  are  no  facts 
to  determine  the  exact  fatal  dose  of  this,  but  in  a  case  reported,  a  drachm 
of  the  powdered  leaves  proved  fatal. 


Duration.  From  a  few  minutes  to  thirty-six  hours  seems  to  be  the 
variation  in  the  total  duration  of  fatal  cases.  As  with  other  irritants, 
the  effects  on  the  stomach  appear  within  a  few  minutes  of  swallowing 
the  drug,  but  the  rapidity  with  which  the  effects  upon  the  nervous 
system  appear  would  seem  to  depend  upon  the  state  and  contents  of  the 
stomach  at  the  time  of  taking  the  poison. 


Symptoms.  These  would  appear  to  be  variable,  probably  according 
to  whether  the  main  effects  were  local  on  the  stomach  or  whether  they 
were  exerted  after  absorption.  There  is  usually  a  burning  pain  in  the 
stomach,  followed  by  nausea,  salivation  and  vomiting.  There  may  be 
muscular  weakness,  giddiness  and  inco-ordination.  Clonic  convulsions 
may  occur.  The  pulse  is  slow  at  first.  Severe  collapse  may  occur  with 
Chevne  Stokes  respiration.  Death  may  occur  from  paratysis  of  the 
respiratory  centre,  but  although  the  symptoms  may  be  alarming,  recovery 
is  the  rule. 


Treatment.  This  must  be  upon  general  principles,  e.g.,  stomach  and 
bowel  lavage,  the  use  of  animal  charcoal  for  adsorption,  attention  to  the 
state  of  the  heart  and  respiration. 

Post-mortem  Appearances.  Beyond  the  presence  of  portions  of  the 
plant  which  might  be  identified,  it  is  not  to  be  expected  that  anything 
will  be  found  in  any  way  characteristic  of  lobelia,  though  the  appearance 
of  the  stomach  will  possibty  suggest  irritant  poisoning. 

1  Dorsey,  Ann.  Int.  Med.  1936,  io,  628. 

2  Wright  and  Littauer,  J.  Amer.  Med.  Assoc.  1937,  iog,  649. 

3  See  Med.  Gaz.,  vol.  44,  pp.  383  and  384  ;  vol.  46,  p.  384  ;  Lancet,  1853,  1,  p.  237  • 
Pharm.  Jour.,  August,  1851,  p.  87  ;  and  for  some  remarks  on  the  action  of  the  poison  see 
a  paper  by  Curtis  and  Pearson,  Med.  Gaz.,  1850,  vol.  46,  p.  285. 

4  R.  v.  Boyden  or  Jackson,  Lincoln  Sum.  Ass.,  1856. 
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Analysis.  Lobelia  is  seen  in  the  form  of  a  greenish-coloured  powder 
(fragments  of  leaves).  This  powder  acquires  a  reddish-brown  colour 
\\ith  strong  nitric  acid,  and  is  blackened  by  concentrated  sulphuric  acid 
Iodine  water  has  no  effect  upon  the  infusion.  The  ferrous  and  ferric 

sulphates  produce  with  it  a  dark  green  colour,  the  ferric  sulphate  very 
rapidly.  J 


The  leav  es  of  lobelia  are  generally  seen  in  fragments  which  do  not 
readily  admit  of  identification  by  the  microscope.  The  seeds  are  very 
small,  of  a  lengthened  oval  shape,  reticulated  on  the  surface  with  pro¬ 
jecting  haiis  or  fibres,  and  of  a  light  brown  colour.  Their  presence 
among  the  fragments  of  leaves  should  furnish  a  sufficient  proof  of  the 
presence  of  lobelia. 

The  leaves  and  seeds  contain  the  alkaloid,  which  may  be  sought  for 
by  the  processes  described  on  p.  265,  and  when  it  has  been  obtained  in 
comparative  purity,  the  following  corroborative  tests  may  be  applied  : — 

1.  Strong  sulphuric  acid  produces  a  red  colour  with  the  mixed  lobelia 
alkaloids.  Pure  lobeline,  which  is  official  in  the  German  Pharmacopoeia 
(1926),  is  there  described  as  giving  no  colour  with  sulphuric  acid  but  a 
red  colour  with  a  formalin-sulphuric  acid  reagent  (Marquis’  Reagent). 

2.  Impure  lobeline  gives  with  sulphomolybdic  acid  a  violet  colour, 
which  appears  after  about  two  minutes,  increases  in  intensity,  and 
finally  fades  to  brown  or  yellow.  Pure  lobeline  gives  a  brown  and  then 
an  intense  green  colour.  A  similar  colour  is  given  by  morphine,  but 
morphine  is  a  solid  substance,  the  mixed  lobelia  alkaloids  form  a  liquid  ; 
moreover,  morphine  does  not  give  a  red  coloration  with  strong  sulphuric 
acid,  as  lobeline  does  (Luff). 

3.  Lobeline  solutions  are  precipitated  by  tannic  acid. 
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Poisoning  by  Lolium  temulentum  (Bearded  Darnel) 

Symptoms  and  Effects.  Poisoning  by  darnel  is  generally  the  result 
of  accident  from  the  intermixture  of  the  seeds  of  this  grass  with  wheat 
or  rye.  The  seeds  are  ground  into  flour  and  eaten  with  the  bread. 

It  is  now  considered  that  the  symptoms  formerly  ascribed  to  lolium, 
namely  giddiness,  tremor  of  the  muscles  and  stupor,  were  in  reality  due 
to  a  fungus  which  had  attacked  the  grass. 
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Poisoning  by  Manchineale  Tree 

Source  and  Method  of  Occurrence.  The  following  case,  reported  by 
Dr.  Caddy,  is  the  only  one  to  be  found.  The  plant  apparently  grows 
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in  the  Grenadine  Islands.  The  smell  of  the  apple-like  fruit  is  delicious, 
and  has  been  the  cause  of  many  a  sailor  in  these  regions  meeting  his 
death  from  eating  it. 

"  On  June  2nd,  1S94,  a  black  child,  aged  five  years,  was  admitted  under  the 
following  circumstances  :  The  mother  stated  that  the  child  had  been  playing  wit  1 
some  other  children  on  the  previous  evening  by  the  seashore,  when  she  suddenly 
came  running  home  crying  violently,  and  complaining  of  severe  pains  in  her  mout  a 
and  belly.’  She  was  very  sick,  but  could  not  swallow  food  or  water,  and  passed 
a  very  bad  night,  screaming  loudly  at  times,  and  being  extremely  restless.  Early 
the  following  morning  the  mother  brought  the  child  to  the  hospital,  and  upon  my 
questioning  her  said  that  the  child  had  been  poisoned  from  eating  some  manchineale 
from  one  of  the  trees  under  which  she  had  been  playing.  I  found  the  child  in  a 
state  of  collapse,  the  surface  of  the  body  being  bathed  in  a  cold  sweat,  the  radial 
pulse  imperceptible,  heart  sounds  hardly  distinguishable,  respirations  thirty  and 
very  shallow,  temperature  96 -2°  F.  The  lips  were  much  swollen  and  covered  with 
blisters,  and  the  tongue  was  enormously  swollen  and  blistered,  interspersed  with 
white  eroded  patches.  There  were  also  blisters  in  the  palm  of  the  right  hand,  and 
two  small  ones  on  the  left.  On  palpation  the  abdomen  was  very  tender,  this  bqing 
much  exaggerated  over  the  epigastric  region.  The  pupils  were  widely  dilated. 

“  I  at  once  ordered  the  child  to  be  placed  in  bed  and  surrounded  by  hot-water 
bottles,  and  injected  subcutaneously  ether  sulph.  R  xxv.  The  child  gradually 
rallied,  and  the  after-treatment  consisted  in  washing  out  the  mouth  with  glycer. 
boracis,  and  the  administration  of  the  following  mixture  :  R  tinct.  opii,  TT\  x.  ; 
potass,  brom.  Jss. ;  potass,  chlor.  gr.  xx. :  sod.  bicarb.  3.j- ;  bismuth,  subnit.  3b  > 
mucilag.  acaciaj  3j  -  ;  aqme  ad  §ij. :  3j-  every  two  hours,  to  be  allowed  to  trickle 
down  the  throat  a  few  drops  at  a  time.  An  enema  consisting  of  brandy  §  j.,  starch 
,Vh>  and  beef-tea  ^ij.  was  given,  but  as  this  appeared  to  distress  the  patient,  it  was 
discontinued,  and  ‘  zyminised  nutrient  suppositories  ’  every  four  hours  substituted. 
On  June  4th  the  temperature  rose  to  101°  F.,  and  as  the  patient  was  unable  to 
swallow  even  a  few  drops  of  water,  and  ice  could  not  be  procured,  the  mixture  had 
to  be  discontinued,  and  hypodermic  injections  of  morphine  sulph.  gr.  b-  were  given 
every  five  hours,  while,  to  cope  with  the  intense  thirst,  an  enema  of  cold  water  was 
given  every  two  hours,  which  appeared  to  cause  great  relief  to  the  patient.  The 
urine  was  excreted  very  copiously,  and  contained  a  trace  of  albumen.  On  June 
6th  the  patient  had  decidedly  improved,  and  continued  to  do  so  up  to  June  20th, 
when  she  was  discharged  well.” 
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Poisoning  by  Mentha  pulegium  (Pennyroyal) 

Source  and  Method  of  Occurrence.  This  plant,  though  a  native  of 
Britain,  is  not  common  nor  easy  to  find.  It  enjoys  a  vulgar  reputation 
as  a  means  of  procuring  abortion  (vide  p.  119),  and  it  is  only  owing  to 

freouenl  Th‘C  ?rt0pertles  that  ,cases  of  poisoning  by  it  are  not  more 

effects  in  tie  6  S°  Tny  °fher  ,V°latile  oils  is  liahle  to  irritant 

!  abdom>naI  canal  and  in  the  kidneys,  and  may  reflexly 

result  from  huge  dosl^  degen^tion  of  the  “™'  other  organs  maj 

collapsed  L‘V?rP°o1-  »  an  almost 

vomiting  began  four  days  previouslv  after  l°f  gastrdis.  She  stated  that 

royal.  The  excessive  vomiW  U  ?  tablesP0<>nf«l  of  penny- 
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gestion,  most  marked  in  the  lower  part  of  the  ileum.  The  large  intestines  were 
congested,  but  not  to  the  same  degree  as  the  stomach  or  ileum.  The  uterus  was 
normal  in  size,  and  there  was  nothing  noticeable  in  the  other  organs  except  some 
congestion  of  the  brain.  At  the  inquest  evidence  corroborative  of  the  woman’s 
statement  was  given  ;  but  as  the  druggist  who  had  sold  the  pennyroyal  said  that 
in  thirty  years’  experience  he  had  never  heard  of  a  case  of  poisoning  by  this  drug, 
the  jury  returned  a  verdict  that  ‘  death  was  due  to  gastro-enteritis  set  up  by  some 
irritant  poison,’  but  did  not  decide  what  the  poison  was.”  1 

Other  cases  are  reported  : — 

Girling,  B.M.J.,  1887,  1,  1214. 

Napier  Jones,  1890,  1,  661,  and  1913,  2,  746. 

Macht,  J.  Amer.  Med.  Assoc.,  1913,  61,  105. 


Poisoning  by  Myristica  fragrans  (Nutmeg) 

Source  and  Method  of  Occurrence.  The  domestic  nutmeg  has  a 


certain  reputation  as  an  abortifacient  if  taken  in  sufficient  quantities, 
as  the  following  case,  reported  by  G.  E.  Reading,2  would  show. 

A  woman  three  months  pregnant,  in  order  to  procure  abortion,  swallowed  three 
powdered  nutmegs.  She  was  well  till  three  hours  after,  when  she  vomited  several 
times,  and  passed  into  a  condition  of  low,  muttering  delirium,  with  occasional  silly 
laughter,  and  hallucinations  of  a  ridiculous  character.  She  could  be  aroused  from 
this  by  shaking,  but  would  relapse  almost  immediately.  There  was  also  a  strong 
sense  of  impending  death.  The  pulse  was  strong  and  rapid.  Twenty  grains  of 
chloral  hydrate  were  given,  which  lessened  the  delirium  and  allowed  the  patient 
to  obtain  sleep.  The  delirium  continued  to  recur,  however,  at  intervals  for  the 
next  twenty-four  hours,  during  which  grain  doses  of  calomel  were  given  every  hour  ; 
the  next  day  the  patient  was  quite  rational.  Abortion  did  not  take  place,  ihe 
general  symptoms  of  poisoning  strongly  recall  those  which  appear  in  some  cases 
of  poisoning  by  cannabis  indica.3 


Simpson  reports  the  following  case  4 

“  I  found  the  patient  lying  upon  the  bed  in  a  drowsy  condition  and  very  delirious, 
the  delirium  taking  the  form  of  confusion  and  mistaking  one  person  for  another. 
There  were  lucid  intervals.  She  complained  of  a  sensation  of  tightness  across  the 
ches”  of  vertigo  and  faintness  upon  attempting  to  stand.  Site 

bUtAS“  r:P”^T^^ahfehTwoiW^  one  nutmeg  ground  up  in  a  g, ass  of 
“d  the  abdomen".  The  symptoms  continued  for  thutysix  hours. 


Poisoning  by  Nicotiana  (sp.  var.)  Tobacco 
Source  and  Method  of  Occurrence.  Tobacco  is  the  leaf  of  a  plant 
belonging  to  the  natural  “^er  Solanace^  tobacco 

fu1IedPtonaC1cPet  ,n  elnt?n  :nimagl  therapeutics,  and  extract  of  tobacco 
!nd  preparations  of  nicotine  are  largely  used  in  ,  dips, 

preparations  Contain  high 

1  Lancet,  1897,  1,  1022. 

2  Therap.  Oaz.,  September,  J892. 

3  Epit.,  December  10th, 

4  Lancet,’ IMS,  P-  15°. 

6  B.M.J.,  April  29th,  1911. 
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concentrations  of  nicotine  and  are  very  dangerous,  ^aoco  h^bee^ 

7i,  of ^licotirie* insecticides.  Serious  outbreaks 

dust  and  in  connection  with  nicotnre 

extraction.  Tobacco  poultices  applied  to  wounds  are  very  dangerous. 

A  case  of  suicide  from  drinking  a  plant  spray  containing  nicotine 
was  reported  in  the  public  press  on  May  24th,  1931  A  girl  took  a  mouthful 
of  a  nicotine  spray  and  died  a  few  moments  afterwards. 

It  has  been  used  to  aid  the  purposes  of  robbers  ;  and  there  is  reason 
to  suppose  that  porter  and  other  liquids  sold  in  brothels  are  sometimes 
drugged  either  with  tobacco  or  with  snuff  prepared  from  it.  In  18.H 
Sir  Thomas  Stevenson  investigated  a  fatal  case  of  poisoning  by  snutt 
which  appeared  to  have  been  given  in  beer  to  a  drunken  man,  by  way 
of  a  joke.  He  died  within  about  half  an  hour  of  its  administration. 

Many  fatal  cases  are  known  from  the  use  of  tobacco  enemata.  The 
use  of  this  form  of  enemata  (against  intestinal  parasites)  is  now  happily 
superseded  by  other  remedies.1  Gill2  reports  a  case  of  poisoning  from 
the  use  of  a  nicotine  suppository. 


Toxicity  and  Fatal  Dose.  While  tobacco  itself  cannot  be  called  very 
poisonous,  the  alkaloid  nicotine  is  a  deadly  poison,  and,  like  prussic  acid, 
it  destroys  life  in  small  doses  with  great  rapidity.  Two  drops  placed 
in  the  mouth  of  a  dog  will  kill  it.  The  fatal  dose  for  man  is  placed  at 
about  one  grain  of  nicotine  or  about  30  grains  of  tobacco.  It  is  stated 
that  there  is  sufficient  nicotine  in  one  cigar  to  kill  two  people,  if  it  were 
injected  into  the  circulation.  A  case  of  poisoning  by  this  alkaloid  which 
occurred  in  Belgium  in  1851  was  the  subject  of  a  trial  for  murder3  : — 


The  Count  and  Countess  Bocarme  were  charged  with  the  murder  of  the  Countess’s 
brother,  a  M.  Fougnies,  by  administering  to  him  nicotine  while  he  was  dining  with 
them  at  the  chateau  of  Bitremont.  The  poison  was  forcibly  administered.  The 
deceased  did  not  survive  more  than  five  minutes,  and  he  was  not  seen  living  by  any 
of  the  attendants.  The  possession  of  the  poison,  as  well  as  the  moral  evidence, 
fixed  the  crime  on  the  Count,  and  he  was  condemned  and  executed. 

The  appearances  after  death  were  to  a  great  extent  altered  or  destroyed  by  the 
pouring  of  some  strong  acetic  acid  into  the  mouth  and  over  the  body  of  the  deceased, 
in  order  to  conceal  or  remove  the  odour  of  nicotine.  Stas  detected  the  poison  in 
small  quantity  in  the  tongue,  throat,  stomach,  liver,  and  lungs  of  the  deceased,  as 
well  as  in  a  wooden  plank  of  the  floor  near  to  which  he  was  sitting  ;  and  it  was  this 
case  which  led  him  to  devise  his  well-known  process  for  the  isolation  of  the  alkaloids. 

A  gentleman  swallowed  a  quantity  of  nicotine  from  a  bottle,  and  almost 
immediately  afterwards  was  seen  in  the  act  of  falling  to  the  floor.  He  was  carried 
to  an  adjoining  room,  but  before  this  could  be  reached  he  was  dead.  The  symptoms 
noticed  wero  that  the  deceased  stared  wildly  ;  there  were  no  convulsions,  and  he 
died  quietly,  heaving  a  deep  sigh  in  expiring.  Nicotine  was  detected  in  the  stomach 
and  in  the  liver  and  lungs,  which,  however,  had  come  into  contact  with  the  stomach.4 

I  he  quantity  of  nicotine  taken  could  not  be  determined.  The  deceased  appears 
to  have  been  rendered  insensible  immediately,  and  to  have  died  within  three  or 
five  minutes  after  having  taken  the  poison. 


Goodman  and  Gilman  suggest  that  the  lethal  dose  for  men  is  about 
60  mS->  although  as  little  as  4  mg.  may  produce  alarming  symptoms.5 

1  See  Cases,  pp.  295,  835. 

2  1901,  1,  1544. 

3  .4nn.  d'Hyg.,  1851,  2,  pp.  147,  167. 

4  Guy’s  Hosp.  Rep.,  1858,  p.  354. 

I  harniacological  Basis  of  Therapeutics,  1941,  p.  491. 
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Symptoms.  Nearly  everyone  is  familiar  with  the  depression  and  faint¬ 
ness,  collapse,  cold  sweats,  pallor,  and  rapid  onset  of  vomiting  which 
smoking  produces  in  one  unaccustomed  to  it.  It  is  probable  that  the 
symptoms  in  the  young  smoker  are  not  entirely  due  to  the  action  of 
nicotine,  but  also  to  products  of  imperfectly  burnt  tobacco,  such  as  carbon 
monoxide,  and  various  pyridine  derivatives. 

When  nicotine  or  a  decoction  of  tobacco  leaves  is  taken  the  above 
symptoms  occur,  but  are  more  strongly  marked,  and  commonly  end  in 
death.  There  is  a  hot  taste  in  the  mouth  passing  to  the  abdomen, 
followed  by  salivation,  vomiting  and  purging.  The  breathing  is  quick 
and  laboured.  The  pupil  is  first  contracted,  afterwards  dilated.  The 
pulse  is  usually  slow.  There  is  muscular  weakness  and  inco -ordination, 
followed  rapidly  by  collapse  and  death  with  or  without  convulsions. 
Large  doses  may  cause  death  in  a  few  seconds  apparently  from  paralysis 
of  the  vital  centres. 


Death  occurs  usually  within  a  few  minutes  after  ingestion.  We  have 
notes  of  a  case  in  which  a  man  was  seen  to  go  into  a  shed  in  his  garden  ;  and 
exactly  five  minutes  afterwards  was  found  dead.  Beside  him  was  a 
bottle  containing  a  dark  fluid  consisting  of  95  per  cent  nicotine.  The 
stomach  contained  13  grains  of  nicotine.  In  subacute  industrial  nicotine 
poisoning,  slowing  and  irregularity  of  the  heart  are  the  predominant 
symptoms,  with  salivation,  sweating,  nausea  and  vomiting.  Angio¬ 
spasms  and  muscular  tremors  may  also  be  found. 

A  woman  applied  some  leaves  of  tobacco  to  ulcers  upon  her  legs.  After  some 
hours  she  suffered  from  sickness,  dimness  of  vision,  cramp  in  the  legs,  and  great 
prostration  ;  she  also  complained  of  a  numb  feeling.  On  the  third  c  ay  t  iere  was 
great  sleepiness,  with  headache  and  an  irregular  action  of  the  heart.  In  about  a 
week,  she  recovered  her  usual  health.1 

A  case  is  reported2  of  toxic  symptoms  produced  by  application  to  the 
skin  of  the  juice  from  an  old  pipe. 

Namias  relates  an  instance  of  a  smuggler  being  poisoned  bv  having 
covered  his  skin  with  tobacco  leaves,  with  a  view  to  defrauding  the 
revenue.  The  leaves,  moistened  by  perspiration,  produced  all  the  effects 
of  poisoning.  The  pulse  was  small  and  feeble  ;  there  was  faintness 
attended  with  cold  sweats.  The  operation  of  the  poison  seemed  to  be 
principally  on  the  heart.  In  persons  who  have  smoked  tobacco  excess  y 
the  action  of  the  heart  is  frequently  deranged— tachycardia,  inter mitte  y , 

et/C 

The  “  tobacco  heart  ”  of  the  heavy  smoker  is  now  well  known  to 
physicians.  There  may  be  irregularity  of  the  heart,  with^xtr 
and  occasionally  attacks  of  pain  suggesting  angina  pe  • 
smokers  a  form  of  blindness  is  now  known  to  occur.  There  may 
narrowing  of  the  field  of  vision  and  dullness  m  vision.  .  . 

There  is  evidence  to  suggest  that  the  continued  ingestion  of  mco 
has  a  deleterious  affect  on  fertility.3 

smell  of  tobacco. 

1  Lancet,  1871,  2,  p.  663. 

2  April  24th,  192J- 

3  Jour  Pharmacol,  87  :  1  (ISHoj. 
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Analysis.  Nicotine  may  be  separated  from  stomach  contents,  tissues, 
etc  by  the  Stas-Otto  process.  An  alternative  method  consists  in  dig 
i„g  the  material  with  dilute  acetic  acid.  The  filtered  extract  is  treated 
with  lead  acetate  in  excess,  and  the  filtrate  from  this  is  W  ftom  lead 
by  means  of  hydrogen  sulphide.  The  clear  fluid  is  then  made  alkaline 
with  sodium  hydroxide,  filtered  if  necessary,  and  submitted  to  steam 
distillation.  The  distillate,  in  presence  of  nicotine,  exhibits  the  otioui 

and  chemical  reactions  of  that  alkaloid.  .  . 

Nicotine  is  not  the  only  alkaloid  present  in  tobacco,  but  is  the  only 
one  of  toxicological  importance.  In  the  plant  it  exists  combined  with 
various  acids — malic,  citric,  etc.  The  amount  in  ordinary  tobaccos 
varies  from  about  0-6  per  cent,  to  as  much  as  8  per  cent.,  but  Macedonian 
tobaccos  can  be  obtained  with  a  nicotine  content  of  under  0-5  per  cent. 
No  general  rules  can  be  laid  down  as  to  the  relative  nicotine  content  of 
cigarette,  cigar,  and  pipe  tobaccos,  nor  do  strong  tobaccos  necessarily 
contain  more  nicotine  than  “  mild  ones. 

Nicotine  is  a  colourless  liquid  which  rapidly  turns  brown  on  exposure 
to  air.  It  has  little  odour  when  pure,  but  soon  acquires  the  characteristic 
smell  of  tobacco  when  exposed  to  air  or  dissolved  in  water.  It  has  sp.  gr. 
1-048,  boiling  point  246-7°  C.  (at  745  mm.  pressure),  and  is  lsevo-rotatory, 
its  specific  rotation  being  given  by  Jephcott  ( J.C.S. ,  1919,  104,  8)  as 
[a]D20  =  —  168-56.  Its  salts  are  dextro-rotatory  and  usually  crystallise 
with  difficulty.  The  free  alkaloid  readily  dissolves  in  water,  alcohol, 
ether,  or  chloroform.  The  aqueous  solution  is  strongly  alkaline.  In 
spite  of  its  high  boiling  point,  nicotine  resembles  coniine  in  volatising  at 
ordinary  temperatures  (so  that  the  greasy  stain  it  gives  to  paper  tends  to 
disappear),  and  is  volatile  in  steam. 

Tests.  (1)  Nicotine  is  precipitated  by  the  usual  reagents  for  alkaloids, 
and  from  solutions  more  dilute  than  those  required  in  the  case  of  the 
most  important  other  liquid  alkaloid  (coniine).  Thus  platinum  chloride 
gives  a  yellow  crystalline  precipitate  of  nicotine  platinichloride  at  a 
dilution  of  1  :  5,000  (coniine  1  :  :  1,000).  The  precipitates  with  mercuric 
chloride  (white)  and  silver  arsenio-nitrate  (yellow^)  resemble  those  given 
by  ammonia.  Ammonia,  however,  gives  no  precipitate  with  iodine 
solution  (nicotine  gives  a  reddish-brown  precipitate),  tannic  acid, 
potassium  mercuric  iodide1  (both  of  which  give  precipitates  with 
tine). 

(_)  \\  it h  mercuric  chloride,  nicotine  gives  a  white  crystalline,  precipi¬ 
tate  soluble  in  dilute  hydrochloric  acid  or  acetic  acid.  Strychnine  also 
gives  a  crystalline  precipitate  which,  however,  is  almost  insoluble  in  acetic 
acid  ;  most  alkaloids  (including  coniine)  gives  amorphous  precipitates 
Ammonia  must  be  removed  before  applying  the  test. 

(3)  Sulphuric  acid  and  potassium  bichromate  give  a  green  colour 

(chromium  sulphate).  & 

(4)  (Tunmann’s  Test).  A  drop  or  tw^o  of  an  aqueous  solution  of 
nicotine  are  added  to  a  drop  of  a  solution  of  p-dimethylamino-benzalde- 

7  T  5TT  hy,dr°chl0ric  acid-  A  Pink,  and  then  violet  colour  is 
theTquW  This?!  C°nt°Ur’  anda  ^dish-violet  colour  spreads  through 
rw2  i '  T  ?  , increases  in  intensity  and  remains  for  some  hours 

Coniine  does  not  give  the  reaction,  and  neither  does  pyridine. 

1  Except  m  relatively  high  concentration. 


or 

111CO- 
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l  he  test  is  even  more  specific  if  a  trace  of  the  alkaloid  is  treated  with 
a  1  per  cent,  solution  of  p-dimethyl  unino-benzaldehyde  in  sulphuric  acid 
(40  ml.  concentrated  acid  diluted  to  100  ml.  with  water).  A  bright  pink 
colour  appears  in  the  cold  and  can  be  discharged  by  the  addition  of  either 
concentrated  sulphuric  acid  or  water. 

(5)  (Schindelmeiser’s  Test).  Nicotine,  free  from  resin,  is  treated  with 
a  drop  of  formalin  (which  must  not  contain  formic  acid)  and  then  with 
a  drop  of  concentrated  nitric  acid.  The  mixture  becomes  a  deep  rose- 
red  colour.  Avoiding  excess  of  formaldehyde  (which  causes  the  produc¬ 
tion  of  a  greenish  mass,  and  decomposition)  the  mixture  of  alkaloid  and 
formalin  may  be  allowed  to  stand  for  some  hours,  when  a  solid  substance 
is  formed  which  gives  a  more  distinct  colour  on  addition  of  the  acid. 
Coniine,  pyridine,  and  certain  ptomaines  which  in  other  respects  resemble 
nicotine,  fail  to  give  this  reaction. 


Cases.  In  1902,  in  New  South  Wales,  an  inquest  was  held  on  the  body  of  a 
woman  named  Doolan  in  the  following  circumstances  :  For  some  weeks  she  had 
complained  of  abdominal  pain  and  constipation,  for  which  her  mistress  gave  her 
castor  oil  with  success.  Some  time  later  the  constipation  and  pain  in  the  stomach 
returned,  and  upon  this  occasion  the  unqualified  man  who  was  then  treating  her 
cut  up  about  an  ounce  and  a  half  of  “  Yankee  Doodle  ”  tobacco  and  put  it  into 
about  a  quart  of  water  for  a  rectal  injection.  Directly  the  injection  was  given  the 
girl  went  into  a  “  violent  fit,”  foaming  at  the  mouth  ;  the  pain  in  the  abdomen 
became  much  worse  ;  the  bowels  acted.  She  then  became  very  violent,  throwing 
down  those  who  attempted  to  hold  her  ;  a  drink  of  water  was  then  administered 
but  was  vomited  at  once.  She  died  about  twenty  minutes  after  the  injection  was 
administered.  At  the  autopsy  blood  was  seen  issuing  from  the  nose,  and  the  teeth 
were  clenched.  There  were  no  signs  of  disease  nor  inflammation  internally.  The 
stomach  and  contents,  the  liver  and  kidneys,  were  reserved  for  examination. 
An  analysis  was  made  by  Will.  M.  Hamlet,  Government  analyst,  who  reported  that 
he  found  no  less  than  six  minims  of  nicotine  in  the  reserved  viscera.  The  verdict 
was  that  the  woman  died  from  nicotine  poisoning,  the  result  of  an  enema  given  by 
G.  D.  St.  Omer,  but  that  the  latter  was  not  guilty  of  wilful  negligence  or  careless¬ 


ness. 

[There  seems  to  be  no  reasonable  doubt  that  this  patient  died  from  nicotine 
poisoning,  but  the  symptoms  were  peculiar.  She  had  previously  had  violent 
hysterical  fits,  and  it ‘is  possible  that  one  of  these  may  have  been  coincident  with 
the  fatal  accident,  and  obscured  the  symptoms  attributable  to  the  tobacco.  The  tact 
that  so  much  nicotine  was  found  in  the  stomach  after  a  rectal  injection  also 

requires  some  explanation.  —  Ed.] 

In  the  B.M.  J.,  1895,  2,  p.  671,  is  recorded  a  curious  case  of  poisoning  by  nicotine 
owing  to  a  grape-vine  being  sprinkled  with  it.  It  had  probably  been  actua  y 
sprinkled  on  the  grapes  themselves. 

In  the  B  M  J  1901,  1,  p.  1544,  is  an  interesting  case  of  tobacco  poisoning 
which  a^ose  through  a  pri^trying  to  conceal  tobacco  in  his  rectum.  He  became 
very  ill,  but  recovered. 
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Poisoning  by  CEnanthe  crocata  (Water  Dropwort) 

Source  and  Method  of  Occurrence.  This  umbelliferous  plant  giows 
on  banks  of  rh-ers,  streams,  and  ditches.  It  is  one  of  the  most 
poisonous  of  the  order,  and  is  considered  to  be  one  of  the  most  virulent 
of  English  vegetable  poisons.  The  active  principle  cenanthotoxm  1. 

similar  in  its  action  to  picrotoxin  (q.v.).  .  ,  ,  r* 

The  root  of  this  plant  has  large  tubers  which  have  been  mistaken  for 

e<iiCases  of  poisoning  by  this  plant  are  almost  always  accidental,  but  it 
has  been  used  homicidally. 

A  case  occurred  in  France  in  which  a  woman  attempted  to  poison  her  husband 
by  mixing  slices  of  the  root  of  this  plant  with  his  soup.  His  suspicions  were  excited 
by  its  acrid  taste.  The  woman  was  tried  for  the  crime,  and  Toulmouche  deposed 
at  the  trial  that  the  plant  from  which  the  root  had  been  taken  was  the  ( hnanthe 
crocata  —  that  it  was  a  powerful  poison,  and  might  cause  death  in  two  or  three  hours. 
The  prisoner  was  convicted.1 

Toxicity  and  Fatal  Dose.  There  can  be  no  doubt  that  the  plant  is 
a  powerful  poison,  but  the  data  are  too  few  to  make  any  dogmatic  state¬ 
ment  on  the  quantity  required  for  a  fatal  result. 


Duration.  Five  minutes  from  the  onset  of  symptoms  seems  to  be  the 
shortest  time  on  record,  and  eleven  days  the  longest. 

Symptoms.  The  symptoms  are  similar  to  those  observed  in  Picro¬ 
toxin  poisoning,  for  example,  salivation  and  vomiting  followed  by  stupor 
and  unconsciousness.  Tonic  and  c’onic  convulsions  then  occur  with 
intervals  of  calm.  Death  may  occur  in  one  of  the  convulsions  from 
asphyxia.  A  number  of  convicts,  while  engaged  at  work,  ate  the  leaves 
and  roots  of  oenanthe.  In  about  twenty  minutes  one  man,  without  any 
apparent  warning,  fell  down  in  strong  convulsions,  which  soon  ceased, 
but  left  a  wild  expression  on  his  countenance.  Soon  afterwards  as  many 
as  nine  of  them  fell  into  a  state  of  convulsions  and  insensibility.  The  face 
of  the  man  first  seized  became  bloated  and  livid,  there  was  bloody  foam 
about  the  mouth  and  nostrils,  the  breathing  was  stertorous  and  con¬ 
vulsive,  and  there  was  great  prostration  of  strength,  with  insensibility  ; 
he  died  five  minutes  after  the  symptoms  had  set  in.  A  second  died  with 
similar  symptoms  in  a  quarter  of  an  hour,  although  the  stomach-pump 
was  used,  and  some  leaves  were  extracted  with  the  fluids.  A  third,  who 
had  assisted  in  carrying  the  two  former,  was  himself  seized  with  con¬ 
vulsions,  and  died  in  about  an  hour  ;  and  soon  after  him  a  fourth  died,  in 
spite  of  energetic  remedial  treatment  by  cold  affusion,  emetics,  stimulants, 
stimulating  frictions,  as  well  as  the  use  of  the  stomach-pump.  Two  other 
cases  pioved  fatal,  the  one  in  nine  and  the  other  in  eleven  days  ;  and  in 
these  two  cases  there  was  irritation  of  the  alimentary  canal.  In  the  others 
who  partook  of  the  roots  the  symptoms  were  not  so  severe.  Under  the 
free  use  of  purgatives,  a  considerable  quantity  of  the  root  was  discharged 
and  a  few  days  later  the  men  recovered. 


Treatment.  Empty  the  stomach  by  repeated  washings  leaving  in  a 

suspensmns  of  animal  charcoal.  It  may  be  necessary  to  control  the 

p  sms  by  the  inhalation  of  chloroform.  Barbiturates  should  be  ad- 

•  ,  n1Stei?  ,an?  the  Patient  protected  from  all  external  stimuli.  The  druo- 
is  rapidly  destroyed  m  the  tissues. 


1  Gaz.  Med.,  January  3rd,  1846,  p.  18  ; 


also  Jour,  de  Chim.  Med.,  1845,  p.  533. 
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Post-mortem  Appearances.  These  are  not  in  the  least  characteristic, 
t  n  mspectmg  the  bodies  of  those  who  died  quickly  there  was  congestion 
ot  the  cerebral  vessels  ;  and,  in  one  instance,  a  layer  of  extravasated  blood 
was  found  beneath  the  inner  membrane  (pia  mater).  In  the  first  case, 
which  proved  most  quickly  fatal,  the  cerebral  vessels  were  not  congested. 
The  pharynx  and  gullet  had  a  white  appearance,  and  contained  some 
mucus,  with  portions  of  the  root.  The  lining  membrane  of  the  windpipe 
and  air-tubes  was  intensely  injected  with  dark  blood.  The  lungs  were 
engorged  with  fluid  blood.  The  blood  in  the  heart  was  black  and  fluid. 
The  stomach  and  intestines  were  externally  of  a  pink  colour.  The  cavity 
of  the  stomach  was  lined  with  a  thick  viscid  mucus,  containing  portions 
of  the  root.  The  mucous  membrane  was  much  corrugated,  and  the 
follicles  were  particularly  enlarged.  Similar  appearances  were  met  with 
in  all. 


Analysis.  CEnanthe  crocata  can  be  identified  only  by  its  botanical 
characters.  The  leaves  are  of  a  dark  green  colour  with  a  reddish  coloured 
border.  They  have  no  unpleasant  odour  when  rubbed.  The  plant  bears 
a  greater  resemblance  to  celery  than  most  of  the  other  Umbelliferse.  Its 
stem  is  round,  channelled,  smooth,  branched,  and  grows  to  the  height  of 
two  or  three  feet.  The  root,  consisting  of  a  series  of  oblong  tubercles  with 
long  slender  fibres,  is  of  a  yellowish  white  colour,  and  not  unpleasant  to 
the  taste.  It  is  the  most  active  part  of  the  plant.  The  leaves  yield 
much  tannic  acid  to  water,  and  potassio-mercuric  iodide  produces  no 
precipitate  in  the  decoction.  The  roots  and  stems  of  this  plant  are  more 
frequently  eaten  than  the  leaves.  Nevertheless  it  may  occasionally  be 
necessary  to  identify  the  plant  by  the  leaves. 


Case.  “  J.  M.,  without  any  previous  warning,  fell  down  in  a  fit  in  the  dining- 
hall  as  lie  was  finishing  dinner.  He  regained  consciousness  soon  afterwards. 
Whilst  being  removed  from  the  dining-hall  to  the  ward  he  had  a  second  severe  fit, 
with  vomiting.  On  arriving  in  the  ward  his  face  was  livid,  his  pupils  dilated  and 
fixed  ;  the  conjunctive  did  not  respond  to  the  touch  ;  there  was  a  bloody  foam 
about  the  mouth  and  nostrils  ;  the  breathing  was  stertorous,  and  there  was  com¬ 
plete  insensibility.  He  had  six  severe  fits  subsequently  with  an  interval  of  a  few 
seconds  between  them.  The  convulsion,  which  was  clonic,  was  general,  but 
attained  its  greatest  intensity  in  the  lower  extremities  first,  next  in  the  upper 
extremities,  and  lastly  in  the  facial  muscles.  He  died  before  a  hypodermic  of 
apomorphine  had  time  to  act.  It  was  impossible  to  use  the  stomach-pump  and 
give  emetics  by  the  mouth,  owing  to  the  severe  and  continuous  convulsions.  Death 
was  due  to  asphyxia,  and  the  heart  continued  to  beat  for  a  few  seconds  after 
respiratory  movements  had  ceased. 

“  On  the  same  date  T.F.  was  seized  with  a  severe  fit  and  vomited  a  quantity 
of  food  whilst  being  carried  into  the  ward.  He  was  seen  at  once,  and  half  an  ounce 
of  ipecacuanha  wine  given,  which  induced  vomiting  in  a  few  minutes  ;  the  effect 
of  the  emetic  were  kept  up  by  giving  the  patient  tepid  water  to  drink.  I  he  ■ 

no  insensibility  in  this  case,  but  there  was  a  marked  change  in  the  mental  state  after 
the  convulsions.  The  patient  was  delirious  and  talked  incessantly  to  hunse  , 
was  drowsv  and  did  not  like  being  questioned.  His  face  was  pale,  the  pui 
dilated,  and  the  pulse  weak  and  slower  than  normal.  Two  hours  afterwar  s 

imparted  the  following  information  ,  described 

“  Between  12-30  and  1  p.m.,  while  at  work  m  a  field  he  got  what  he  des 
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examination  the  fauces  and  pharynx  were  seen  to  be  congested.  Castor  oil  was 
given,  and  strong  tea  after  the  vomiting  had  ceased.  This  was  the  only  medical 

treatment  used  in  the  case.  1 
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Poisoning  by  Opium  (Papaver  somniferum) 

Source  and  Method  of  Occurrence.  Opium  is  the  dried  juice  of  the 
poppy  ( Papaver  somniferum)  and  owes  its  activity  to  the  presence  of  a 
large  "number  of  alkaloids.  These  form  two  chemically  different  groups,  A, 
the  phenanthrenes  to  which  the  narcotic  properties  of  opium  are  due. 
These  comprise  morphine,  codeine  and  thebaine  and  their  derivatives 
such  as  dionin,  heroin,  etc.,  and  B,  the  isoquinoline  group  comprising 
papaverine  and  narcotine  which  have  no  narcotic  properties. 

Morphine  is  the  chief  poisonous  alkaloid  of  opium,  of  which  it  forms 
from  5  to  20  per  cent.  Good  opium  should  yield  10  per  cent,  of  the 
alkaloid.  The  British  Pharmacopoeia  (1932)  states  that  opium  in  the 
moist  condition  as  imported  must  contain  not  less  than  9-5  per  cent,  of 
morphine,  and  dry  powdered  opium  10  per  cent.  The  official  dose  of 
powdered  opium  is  one  half  to  three  grains,  and  of  the  salts  of  morphine 
one -eighth  to  one -third  of  a  grain. 

Morphine,  a  phenanthrene  derivative,  possesses  two  hydroxyl  groups, 
one  phenolic  and  one  alcoholic.  Replacement  of  the  phenolic  by  a 
methoxy  group  gives  codeine  ;  replacement  of  both  hydroxyl  groups  by 
methoxy  groups  gives  thebaine.  Besides  these  naturally  occurring 
derivatives  of  morphine,  several  artificial  derivatives  have  been  introduced 
into  medicine  with  the  object  of  supplying  a  drug  which  has  the  sedative 
action  of  morphine  without  its  depressing  action  on  the  respiratory 
centre.  These  include :  heroine  or  diamorphine  (diacetyl  morphine) 
dose  2\  to  i  grain  ;  dionine  (ethyl  morphine,  the  ethoxy  group  replacing 

the  phenolic  OH),  dilaudid  (dihydro-morphinone),  peronine  (benzovl 
morphine),  etc.  J 


Apomorphine  which  is  used  as  an  emetic  and  has  none  of  the  sedative 
action  of  morphine,  is  produced  from  morphine  by  the  action  of  moderately 
concentrated  mineral  acid.  J 


1  B.M.J.,  1  :  509  (1900). 
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\  arious  synthetic  analogues  of  morphine  (for  use  as  analgesics)  have 
been  produced — e.g.,  metapon,  pethidin.1 

Papaverine  is  a  derivative  of  benzylisoquinoline  and  is  accompanied  by 
two  related  alkaloids,  narcotine  and  narceine.  These  have  little  effect 
on  the  nervous  system  (i.e.,  are  neither  analgesics  nor  narcotics.)  but  an 
antispasmodic  action  on  smooth  muscle.  In  crude  opium,  it  is  the  effects 
of  the  phenanthrene  group  of  alkaloids  (and  especially  morphine)  which 
predominate. 

Heroine  is  probably  the  favourite  narcotic  drug  for  self-medication, 
and  has  more  addicts,  especially  in  the  United  States  of  America,  than 
any  other  drug.  It  is  free  from  the  constipating  effect  of  morphine. 

Pantopon,  Omnopon  and  Holopon  are  preparations  of  all  the  alkaloids 
of  opium  without  the  other  extractives. 

Narcophine  is  morphine-narcotine  meconate. 

In  Taylor’s  time  Winslow’s  Soothing  Syrup,  Godfrey’s  Cordial, 
Dalby’s  Carminative,  Locock’s  Pulmonic  Wafers  and  doubtless  many 
other  equally  pernicious  preparations  were  freely  sold  by  grocers  and 
chemists,  and  to  every  one  of  them  many  deaths  were  due,  mostly 
accidental  and  amongst  children.  Black  Drop  and  Battley’s  Sedative 
Solution,  though  used  by  the  medical  profession,  were  very  dangerous 
preparations  owing  to  the  uncertainty  of  their  strength,  which  was  from 
two  to  four  times  stronger  than  the  official  tincture.  Chlorodyne  and 
Nepenthe  were  amongst  the  most  successful  remedies  of  uncertain 
strength.  That  state  of  affairs  is  now  at  an  end  and  the  sale  of  all  opium 
preparations  is  now  .controlled  by  means  of  the  Dangerous  Drugs  Acts 


(p.  226). 


Toxicity  and  Fatal  Dose.  The  medicinal  dose  of  opium  for  a  healthy 
adult  is  from  half  a  grain  to  three  grains.  The  medicinal  dose  of  the 
tincture  is  from  five  to  thirty  minims.  It  contains  1  per  cent,  of  morphine. 
The  fatal  dose  of  opium  is  impossible  to  fix  owing  to  its  difference  in 
action  on  different  people  but  in  general  we  may  consider  that  about 
30  grains  would  be  fatal.  Deaths  have  been  reported  from  much  smaller 
and  recovery  from  much  higher  doses.  The  smallest  dose  of  solid  opium 
which  has  been  known  to  prove  fatal  to  an  adult  was  in  the  case  of  a  man 
ao  AirV>n  rliftfl  vprv  sneedilv  in  a  convulsive  fit  after  having  taken  two 


woman.  The  smallest  recorded  dose  of  Tr.  Opii  is 
m  five  ounces  have  been  recovered  from  under  treat- 
liable  to  be  fatally  poisoned  by  very  small  doses  of 


ment.  Children  are 
the  drug. 


old,  was  nearly  killed  by  the  administration  of  one grarnof 
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which  a  child,  nine  months  old,  was  killed  m  before  death, 

equal  to  about  one-fourth  of  a  gram  of  opmr  ,  Q  ,  rop3  of  laudanum,  equal 

A  case  is  referred  to  in  the  MeduxU  Gaze  m  wl nch  two  I  t„  an  infant, 

to  about  the  seventh  of  a  gram  of  opium  killed  an  in  *•  jn  morni„g.  Five 

live  days  old,  two  drops mf  laudanum  *b0.“\  di  ,  attendant  in  a  state  of  nar- 

hours  afterwards  the  child  ™  found  byt “tan  “came  ^ on,  and  it  died  the  same 
cotton.  It  was  revived  by  a  cold  b^b-  b“‘  “  relapse  came  o  dos6  here, 

evening,  about  eighteen  hours  after  the  poison  1  Mdbeengt  of  Ulm.  An  infant, 

smallest  fatal  dose  recorded  in  an  infant  was  in  a  case  communicated  byCdwa  d  , 
of  Liverpool  (November,  1857).  An  infant,  four  weeks  old,  died  w ith  sy  mptoms  ot 
poisoning  by  opium  within  seven  hours  after  a  dose  of  paregoric  elixir,  eqim  a 
one-nineteenth  of  a  grain  of  opium,  had  been  administered  to  it. 


With  a  knowledge  of  these  facts,  it  is  not  surprising  that  infants  are 
occasionally  killed  by  opium  in  circumstances  in  which  an  adult  would 
not  suffer. 

In  December,  1860,  an  inquiry  took  place  at  Chester  respecting  the  death  of  a 
child,  aged  six  weeks,  in  the  following  circumstances  :  A  fomentation  composed 
of  laudanum  and  gin  was  applied  to  the  side  of  the  mother,  and  the  child  was  put 
to  the  breast  shortly  afterwards.  The  child  fell  into  a  sleep  from  which  it  did 
not  awaken,  and  died,  in  spite  of  treatment,  the  next  morning.  The  cause  of 
death  was  left  obscure ;  but  it  is  not  improbable  that  the  child  drew  a  quant  ity  of 
laudanum  into  its  mouth  sufficient  to  cause  death.- 


In  some  instances  infants  have  been  found  to  manifest  an  astonishing 
power  of  recovery. 

An  infant  of  six  months  recovered  after  having  had  administered  to  it  ten 
grains  of  Dover’s  powder,  equal  to  one  grain  of  opium*;  and  in  January,  1852,  an 
infant  of  nine  months  recovered  under  treatment  from  a  dose  of  two  teaspoonfuls 
of  laudanum,  given  by  mistake.  This  quantity  left  by  evaporation  four  grains  of 
an  impure  extract  of  opium.  In  1860,  an  infant  of  between  two  and  three  months 
old  recovered  after  five  graims  of  opium  had  been  given  to  it  in  mistake  for  rhubarb. 
Hays  met  with  a  case  in  which  a  child,  not  quite  six  years  old,  swallowed  a  powder 
containing  seven  and  a  half  grains  of  opium  mixed  with  powdered  chalk.  The  child 
was  not  seen  until  fourteen  hours  afterwards.  It  was  at  first  excited.  There  had 
been  no  vomiting.  The  narcotism  was  at  no  time  very  profound  ;  it  gradually 
subsided,  and  at  the  end  of  three  days  the  child  had  recovered.4 


The  Fatal  Dose  of  Morphine.  It  is  as  difficult  to  fix  the  minimal 
lethal  dose  of  morphine  as  it  is  of  opium.  The  ordinary  fatal  dose  may 
be  placed  at  about  3  grains  but  there  is  great  idiosyncrasy  to  the  drug. 
One  grain  must  be  considered  highly  dangerous  although  recovery  has 
occurred  after  a  dose  of  sixty  grains.  Goodman  and  Gilman5  state  that 
60  mg.  of  morphine  is  usually  a  toxic  dose  for  an  adult  not  in  pain,  that 
serious  symptoms  usually  follow  the  ingestion  of  100  mg.,  and  that  doses 
of  250  mg,  usually  cause  death.  These  figures,  of  course,  apply  to  non¬ 
addicts.  Several  cases  are  known  in  which  a  dose  of  one  grain  of  hydro¬ 
chloride  of  morphine  has  proved  fatal  to  adults. 

Sir  Thomas  Stevenson  met  with  a  case  in  which  two  doses,  each  of 
half  a  gram  of  hydrochloride  of  morphine,  taken  internally,  are  supposed 
to  have  killed  a  hale  man  in  middle  life.  A  case  in  which  one  grain  of 
the  acetate,  dispensed  by  mistake  in  a  pill,  caused  the  death  of  a  lady  is 

1  Lancet,  1854,  1,  p.  419. 

2  Med.  Times  and  Gaz.,  1861,  1,  p.  70. 

J  Lancet,  1850,  18,  p.  698. 

4  Amer.  Jour.  Med.  Sci.,  April,  1859,  p.  367. 
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reported.  Narcotic  symptoms  came  on  within  about  half  an  hour,  and  she 
died  nine  hours  later.1  Infants  are  highly  susceptible  to  morphine. 

In  no  other  drug  (unless  it  be  cocaine  and  tobacco)  is  the  influence 
of  habit  so  marked  as  in  opium.  Persons  may  by  habit  take  enormous 
doses  of  opium  with  comparative  impunity  ;  and  as  much  as  half  a  pint 
of  laudanum  has  been  stated  to  have  been  taken  per  diem  for  long  periods. 
The  dose  required  to  kill  an  habitue  of  the  drug  cannot  even  be  guessed  at, 
and  hence  the  ordinary  fatal  dose  is  not  material.  Lastly  and,  from  the 
point  of  view  of  the  medical  profession,  most  importantly,  comes  the  fact 
that  when  we  use  the  drug  professionally  we  are  always  in  a  state  of  un¬ 
certainty  as  to  wdiat  the  result  will  be,  for  idiosyncrasy  is  an  important 
factor  ;  if  severe  pain  is  present  (as  in  renal  or  biliary  colic,  etc.)  doses  can 
be  and  are  administered  with  perfect  propriety  quite  outside  the  official 
ones,  which  are  useless  in  these  circumstances.  In  pulmonary  diseases, 
when  the  bronchi  are  choked  with  pus,  etc.,  opium  is  distinctly  contra¬ 
indicated  owing  to  the  slowness  of  respiration  which  it  causes,  and  yet 
there  are  times  at  which  the  alternative  is  relief  by  morphine,  or  a  distress¬ 
ing  death.  In  heart  disease,  too,  morphine  is  a  most  valuable  drug,  and 
yet  it  almost  seems  at  times  as  though  it  were  responsible  for  death.  In 
fact,  in  almost  any  disease,  it  is  impossible  to  draw  a  line  between  doses 
which  are  certainly  safe  and  doses  which  may  be  lethal. 

The  method  of  administration  has  per  se  but  little  to  do  with  the  fatal 
dose,  provided  only  that  absorption  can  take  place.  Naturally  effects 
are  more  rapid  and  certain  when  the  drug  is  injected  into  the  blood 
stream  or  subcutaneously  than  when  it  is  ingested. 

Morphine  is  readily  absorbed  from  any  mucous  membrane  and  from 
damaged  skin  surface  but  scarcely  at  all  from  the  intact  skin.  It  is 
rapidly  distributed  to  the  tissues  and  appears  to  be  readily  destroyed  by 

the  tissues  and  particularly  by  the  liver. 

Relatively  small  proportions  are  excreted  into  the  urine  (approximately 
twenty  per  cent,  partly  free,  partly  conjugated).  Gross  and  Thompson 
have  reported  that  they  have  recovered  almost  all  the  morphine  ad¬ 
ministered  to  dogs  in  the  urine,  the  total  execration  is  non-tolerant 
animals  being  about  90  per  cent  and  in  toierant  animals  65  per  cen^ 
Oberst3  reports  similar  results  in  human  beings  but  with  only  about  half 
the  amounts  found  in  dogs.  A  small  quantity,  5 

the  faeces  A  more  negligible  quantity  appears  to  be  excreted  into  the 
stomach  although  it  was  formerly  believed  that  excretion  into  the  stomac 

was  of  serious  dimensions.  i  pvprcted  for 

Small  quantities  of  morphine  may  continue  to  be  excreted 

twenty -four  hours  and  possibly  longei . 

t0  Symptoms  on " 

is  hypodermically  injected. 

1  Pharm.  Jour.,  July,  1872, p.  16-  100/1941) 

2  Journ.  Pharm.  &  Exp.  Therap.,  /2  138  94 

3  Journ.  Pharm.  &  Exp.  Therap.,  73  .  401  (1041). 
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more  slow  in  appearing  than  when  it  is  dissolved  in  water  or  a  Icoliol. 

In  once  case  observed  by  Sir  Thomas  Stevenson  a  dose  of  twenty 
grains  of  morphine  was  fatal  in  about  half  an  hour,  but  most  cases  ol 
poisoning  by  opium  or  morphine  prove  fatal  in  from  about  six  to  twelve 
hours  Those  persons  who  recover  from  the  stupor,  and  survive  longei 
than  this  period,  generally  do  well ;  but  there  may  be  a  partial  recovery, 
or  a  remission  of  the  symptoms,  and  afterwards  a  fatal  relapse. 

In  1843,  a  gentleman  swallowed  a  quantity  of  laudanum,  and  was  found  labouring 
under  the  usual  symptoms.  The  greater  part  of  the  poison  was  removed  from  the 
stomach  by  the  pump,  and  he  so  far  recovered  from  his  insensibility  as  to  be  able 
to  enter  into  conversation  with  his  medical  attendants  ;  but  a  relapse  took  place, 
and  he  died  the  following  night.  Such  cases  are  not  uncommon,  and  danger  cannot 
be  considered  to  be  absent  for  at  least  twenty -four  hours. 

The  Hon.  Mrs.  Anson  (January,  1859)  swallowed,  while  fasting,  an  ounce  and 
a  half  of  laudanum  by  mistake.  In  a  quarter  of  an  hour  emetics  were  given,  but 
she  did  not  vomit  for  half  an  hour  ;  and  she  was  not  treated  medically  for  two 
hours  and  a  half.  The  matter  then  drawn  from  the  stomach  had  no  smell  of 
laudanum.  She  was  quite  unconscious,  and  had  lost  the  power  of  swallowing. 
After  remaining  in  this  comatose  state  for  upwards  of  nine  hours,  the  patient 
revived.  The  face  became  natural,  the  pulse  steady.  The  power  of  swallowing 
returned.  She  was  able  to  recognise  her  daughters,  and,  in  a  thick  voice,  to  give 
an  account  of  the  mistake  she  had  made.  This  state  lasted  about  five  minutes  ; 
the  torpor  then  returned.  She  again  sank  into  profound  coma,  and  died  in  fourteen 
hours  after  the  poison  had  been  taken. 

The  symptoms,  however,  generally  progress  steadily  to  a  fatal  ter¬ 
mination  ;  or  the  stupor  disappears,  vomiting  ensues,  and  the  person 
recovers.  Several  instances  are  recorded  of  this  poison  having  destroyed 
life  in  from  seven  to  nine  hours.  One  occurred  within  the  author’s 
knowledge  in  which  an  adult  died  five  hours  after  taking  the  drug. 
Christison  met  with  a  case  which  could  not  have  lasted  above  five,  and 
another  is  mentioned  by  him  which  lasted  only  three  hours.  Procter 
communicated  to  the  author  the  case  of  a  female,  cet.  50,  who  swallowed 
an  ounce  of  the  pharmacopceial  tincture,  and  died  from  the  effects  in  less 
than  two  hours.  Opium  was  found  in  the  stomach.  It  is  possible  that  the 
drug  may  destroy  life  even  with  greater  rapidity  than  this  ;  but,  as  a 
medico-legal  fact,  we  are  at  present  only  entitled  to  state  that  it  has 
destroyed  life  within  the  short  period  above  mentioned.  On  the  other 
hand,  the  cases  are  sometimes  much  prolonged.  There  are  several 
instances  of  death  in  fifteen  or  seventeen  hours  and  Hunt  1  reports  a  case 
in  which  a  woman  took  about  7  grains  of  morphine  and  ^  grain  atropine. 
She  was  unconscious  when  found  at  7.30  a.m.  and  died  the  next  morning 
at  10.45  a  m.  The  time  between  the  ingestion  of  the  poison  and  death 
was  placed  at  approximately  thirty-three  hours. 

Symptoms.  The  symptoms  which  manifest  themselves  when  a  large 
(lose  of  opium  or  any  of  its  preparations,  has  been  taken,  are  in  general 
ot  a  uniform  character,  but  now  and  then  anomalous  symptoms  occur 

the'w  d°ilbt  t0  V'6  dlfferent  alkaloids  present  in  raw  opium  ;  for  example’ 
theba me  has  not  only  a  narcotic,  but  also  a  convulsant  action,  and  its 
narcotic  action  is  masked  by  its  effect  on  the  cord.  Narcotine  also  has  a 

1  B.M.J .,  June  14,  1913. 
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much  greater  action  on  the  cord  than  morphine  has.  Papaverine  exerts 
an  antispasmodic  effect  on  plain  muscle  but  has  little,  if  any,  narcotic 
e  ect  However,  the  typical  symptoms  of  opium  poisoning  are  identical 
with  those  of  morphine  poisoning. 

A  feeling  of  well  being  and  ease  is  early  felt.  There  may  be  a  certain 
pleasurable  mental  excitement  in  some  people,  usually  of  very  short 
duration.  The  period  of  excitement  is  followed  by  weariness,  headache, 
incapacity  for  exertion,  a  sense  of  weight  in  the  limbs,  diminution  of 
sensibility,  giddiness,  drowsiness,  a  strong  tendency  to  sleep,  and  stupor 
succeeded  by  perfect  insensibility,  the  person  lying  motionless,  with  the 
eyes  closed  as  if  in  a  sound  sleep.  In  this  stage  he  may  be  roused  by  a 
loud  noise,  and  made  to  answer  a  question  ;  but  he  speedily  relapses  into 
stupor.  In  a  later  stage,  when  coma  has  supervened  with  stertorous 
breathing,  it  will  be  difficult,  if  not  impossible,  to  rouse  him.  The  pulse 
is  at  first  small,  quick,  and  irregular,  the  respiration  hurried,  the  skin 
warm  and  bathed  in  perspiration,  sometimes  livid  ;  but  when  the  person 
becomes  comatose,  the  breathing  is  slow  and  stertorous,  and  the  pulse 
slow  and  full.  As  the  coma  deepens  the  respirations  become  slower  and 
may  show  the  Cheyne-Stokes  type.  The  pupils  in  the  early  stage  are 
strongly  contracted  ;  in  the  last  stage,  and  when  progressing  to  a  fatal 
termination,  they  may  be  found  dilated.  They  are  commonly  insensitive 
to  light.  The  expression  of  the  countenance  is  placid  ;  the  eyes  are 
heavy,  the  lips  are  livid  and  cyanosis  gradually  becomes  more  pronounced. 
Sometimes  there  is  vomiting,  or  even  purging  ;  and  if  vomiting  takes 
place  freely  before  stupor  sets  in,  there  is  great  hope  of  recovery.  This 
symptom  is  chiefly  observed  when  a  large  dose  of  opium  has  been  taken  ; 
and  it  may  then,  perhaps,  be  ascribed  to  the  mechanical  effect  of  the 
poison  on  the  stomach.  The  odour  of  opium  is  occasionally  perceptible 
in  the  breath.  Nausea  and  vomiting,  headache,  loss  of  appetite,  and 
lassitude,  often  follow  on  recovery.  In  cases  likely  to  prove  fatal,  the 
muscles  of  the  limbs  feel  flabby  and  are  relaxed,  the  lower  jaw  drops,  the 
pulse  is  feeble  and  imperceptible,  the  sphincters  are  relaxed,  the  pupils 
are  unaffected  by  light,  the  temperature  of  the  body  is  low,  there  is  a  loud 
mucous  rattle  in  breathing,  and  convulsions  are  sometimes  observed 
before  death,  but  more  commonly  in  children  than  in  adults.  One  of  the 
marked  effects  of  this  poison  is  to  suspend  all  the  secretions,  except  that 
of  the  skin.  Even  during  the  lethargic  state,  the  skin,  although  cold,  is 
often  copiously  bathed  in  perspiration.  The  contracted  state  of  the  pupils 
has  been  considered  to  furnish  a  valuable  distinctive  sign  of  poisoning 
by  opium  or  the  salts  of  morphine.  In  relying  upon  it,  it  is  necessary  to 
bear  in  mind  the  fact  that  in  haemorrhage  into  or  pressure  on  the  pons 
varolii  the  pupils  are  also  contracted.  In  carbolic  acid  poisoning  the 
pupils  are  much  contracted,  though  seldom  so  minutely  as  in  opium 
poisoning  :  and  there  is  coma  and  stertorous  breathing.  As  a  rule  the 
peculiar  odour  of  carbolic  acid  in  the  breath  will  prevent  any  mistake  as 
to  the  nature  of  such  a  case.  The  condition  of  the  pulse  varies  greatly. 
It  has  been  found  small  and  feeble,  sometimes  full  and  s  ow.  In  some 
cases  there  is  great  irritability,  as  well  as  itching  of  the  skin  and  irrita¬ 
bility  of  the  bladder,  with  difficulty  of  passing  urine.  In  one  case  of  mo  j- 
phine  poisoning,  an  apothecary  was  able  to  walk  for  an  horn  a 
after  taking  seventy-five  grains  of  hydrochloride  of  morphine. 

1  Hays,  Atner.  Jour.,  October,  1862. 
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Tt  has  been  stated  that  opium  in  large  doses  may  sometimes  operate 
not  as  a  narcotic,  but  as  a  stimulant  to  the  nervous  centres  causing 
violent  convulsions.  In  some  instances  the  convulsions  are  said  to  ha 
aSSumed  a  tetanic  character,  resembling  those  caused  by .strychnine^ 
This  is  stated  to  have  been  noticed  where  the  alkaloid  or  its  salts  hav e  >ec 
used  hypodermically.  It  has  been  alleged  that  the  tetanic  symptoms 
strychnine  are  not  to  be  distinguished  from  those  caused  by  large  doses 
of  morphine.  One  medical  authority  announced  that  all  the  symptoms 
assigned  to  poisoning  by  strychnine  in  Cook’s  case1  might  be  explained 
by  supposing  that  he  had  taken  three  grains  of  morphine  [Considering 
that  upwards  of  fifteen  alkaloids  and  analogous  bodies  have  been  extracted 
from  opium  and  that  the  actions  of  some  of  these  are  distinctly  convulsant, 
there  is  no  difficulty  in  accepting  the  above  statement  as  representing  an 
exceptional  case  in  which  the  victim  was  peculiarly  sensible  to  the  con¬ 
vulsant  bodies  in  opium,  so  that  their  action  overcame  that  of  the  mor¬ 
phine.  Such  a  possibility  need  not  offer  any  forensic  difficulty  now  that 
the  extractives  of  opium  are  better  understood.] 

Treatment.  If  the  drug  has  been  taken  by  the  mouth,  the  stomach 
should  be  well  washed  out  by  means  of  the  stomach-tube,  using  warm 
water  in  which  permanganate  of  potash  has  been  dissolved  in  sufficient 
quantity  to  colour  it  pink.  If  animal  charcoal  is  available  a  tablespoonful 
should  be  stirred  into  the  water  used  for  lavage.  In  default  an  emetic 
may  be  administered  by  the  mouth,  or  apomorphine  may  be  injected 
subcutaneously.  Emetics,  however,  usually  fail  owing  to  the  depression 
of  the  vomiting  centre.  If  morphine  has  been  administered  hypoder¬ 
mically  there  is  only  a  trace  of  execretant  into  the  stomach  and  repeated 
gastric  lavage  may  lead  to  a  serious  chloride  depletion.2  Persevering 
attempts  are  to  be  made  to  rouse  the  patient  by  external  stimulation  ; 
the  faradaic  current,  applied  to  various  parts  of  the  body  with  a  wire 
brush,  is  an  efficacious  stimulant  :  walking  the  patient  to  and  fro  between 
two  assistants  may  be  resorted  to,  but  only  in  the  less  severe  forms  of 
poisoning.  When  the  coma  is  profound,  artificial  respiration  must  be 
adopted  and  persisted  in  as  long  as  the  heart  continues  to  beat  ;  this 
constitutes  a  most  valuable  aid  to  recovery,  for  it  must  be  remembered  that 
death  is  due  to  failure  of  the  respiratory  centre.  A  better  method  of 
stimulating  respiration  is  to  supply  air  containing  about  5  per  cent,  of 
carbon  dioxide.  It  may  be  supplemented  by  faradaic  stimulation  of  the 
phrenics.  Ammonia  may  be  applied  to  the  nostrils  in  the  form  of 
smelling-salts.  Hot  coffee  may  be  given  by  the  mouth  if  the  patient  can 
swallow  ;  if  not,  it  may  be  administered  by  the  stomach-pump  or  as  an 
enema.  The  patient  must  be  kept  warm  for  the  drug  tends  to  lower  the 
temperature  of  the  body.  One-fortieth  of  a  grain  of  atropine  sulphate, 
injected  hypodermically  and  repeated  if  necessary,  has  been  recommended 
for  the  purpose  of  stimulating  the  respiratory  centres,  but  its  utility  is 
doubtful,  notwithstanding  the  number  of  successful  cases  in  which  it  has 
been  used  (see  section  on  “  Antagonism  of  Poisons  ”).  The  injection  of 
ca  feme  is  safer  and  more  useful.  Lucatello  had  a  case  in  which  a  patient 
swallowed  about  forty-five  grains  of  opium  and  twenty-two  grains  of 
morphine  sulphate  on  an  empty  stomach.  Symptoms 'did  not  appear 

1  P.  v.  Palmer. 

-  Goodman  and  Gillman,  Pharmacol  Basis  of  Therepeutics  1941,  p.  211. 
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[l  ,n.h°.Ur'  breathing  having  nearly  ceased,  artificial  respiration,  and 
faraaaisation  of  the  phremcs,  were  resorted  to,  but  without  effect  ;  under 

resumed1161106  °*  hyP°dermic  iniections  of  strychnine,  respiration  was 

Coramin  (5  c.c.)  given  slowly  intravenously  has  proved  effective  in 
the  hands  of  many  observers.  It  may  be  repeated  at  intervals  of  thirtv 

In  cases  which  are  not  very  severe,  the  cold  douche  and  perambulating 
the  patient  may  be  sufficient,  but  the  former  should  never  be  used  when 
the  surface  is  cold,  nor  should  the  latter  be  carried  to  excess  so  as  to 
exhaust  the  strength.  In  severe  cases  it  is  worse  than  useless  to  draq  a 
comatose  individual  about. 


Post-mortem  Appearances.  There  is  nothing  characteristic  unless  it 
be  the  smell  of  opium  in  the  stomach  contents.  With  morphine  this  is 
of  course  not  present.  In  a  case  which  proved  fatal  in  fifteen  hours,  the 
vessels  of  the  head  were  found  unusually  "congested  throughout  .  On 
the  surface  of  the  fore  part  of  the  left  hemisphere  of  the  brain  there  was 
an  ecchymosis,  apparently  produced  by  the  effusion  of  a  few  drops  of 
blood,  and  there  were  numerous  bloody  points  on  its  cut  surface.  Fluidity 
and  a  dark  colour  of  the  blood  are  mentioned  as  common  appearances  in 
cases  of  poisoning  by  opium.  There  is  often  also  engorgement  of  the 
lungs.  Among  the  external  appearances  there  is  often  great  lividity  of 
the  skin.  The  stomach  is  so  seldom  found  otherwise  than  in  a  healthy 
state  that  the  inflammatory  redness  said  to  have  been  occasionally  seen 
may  have  been  due  to  accidental  causes.  When  tincture  of  opium  has 
been  taken  and  retained  in  the  stomach,  increased  redness  of  the  mucous 
membrane  may  be  produced  by  the  alcohol  alone. 


Analysis.  Opium.  There  are  no  means  of  detecting  opium  itself, 
either  in  its  solid  or  liquid  state,  except  by  its  smell  and  other  physical 
properties.  The  smell  is  said  to  be  peculiar,  but  a  similar  smell  is  possessed 
by  lactucarium,  which  contains  neither  meconic  acid  nor  morphine.  The 
odour  is  a  good  concomitant  test  of  the  presence  of  the  drug,  whether  it  be 
in  a  free  state  or  dissolved  in  alcohol  or  water,  but  it  is  not  perceptible 
wdien  the  solution  is  very  much  diluted,  and  it  loses  its  characteristic  smell 
by  exposure.  The  odour  passes  off  when  an  opiate  liquid  is  heated  ;  it 
also  escapes  slowly  at  room  temperatures.  Again,  it  may  be  concealed 
by  other  odours,  or  the  drug  may  undergo  some  change  in  the  stomach 
during  life  that  may  rapidly  destroy  the  odour.  The  analysis  in  cases 
of  poisoning  by  opium  is  therefore  limited  to  the  detection  of  morphine 
and  other  alkaloids  and  the  meconic  acid  with  which  they  may  be  com¬ 
bined  ;  and  in  this  respect  it  must  be  remembered  that  meconic  acid  is 
found  only  in  opium  or  narcophine  which  is  derived  from  opium. 

Colour  Test  for  Indian  Opium.  Porphyroxine,  described  by  Merck  in 
1837  as  the  red  colouring  matter  of  opium,  is  according  to  Hesse  a  mixture 
of  several  bases,  one  of  which  is  meconidine,  and  another  probably 
rhoeadine,  which  latter  alkaloid  also  occurs  in  the  capsules  and  other  parts 
of  the  red  poppy.  Kanny  Lall  Dey1  believes  porphyroxine  to  be  a 
chemical  individual,  and  Dakshit2  describes  it  as  carbonyldihydro- 
codeine. 


1  Pharm.  Jour.,  1882,  3,  12,  397. 

2  Ber.,  1926,  59b  .2473. 
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KannyLalI^D^|  states  that^by^treatnig^'heaqueous^extract 

opium  with  amraom  ,  ipnvpC!  on  evaporation  a  sub- 

opium.  Tur  e\  ‘  .  1  the  ethereal  solution,  allowing  it 

tw  .X,VS"  t"? 

with ‘hydrochloric  acid  and  exposed  to  steam,  when  it  will  acquire 
especially  after  drying,  a  more  or  less  distinct  rose-red  colou  . 

Turkey  and  Smyrna  opium  no  such  reaction  is  obtained. 

Morphine.  Morphine  has  the  following  properties  :-(l)  It  crystal¬ 
lises  in  fine  white  prisms.  These  crystals  may  be  obtained  by  adding 
weak  ammonia  to  a  solution  of  morphine  in  hydrochloric  acid.  (2)  It  is 
only  very  slightly  soluble  in  cold  water,  of  which  3,330  c.c  dissolve 
1  gram  of  alkaloid  at  25°  C.,  and  is  not  very  soluble  even  in  boiling  water 
(1  gram  in  460  c.c.).  The  aqueous  solution  has  an  alkaline  reaction. 
The  salts  of  morphine,  however,  are  usually  soluble  in  water.  Morphine 
is  very  slightly  soluble  in  ether,  thus  differing  from  narcotine  ;  but  it  is 
dissolved  by  fifty  parts  of  cold  alcohol,  and  about  thirty  parts  of  boiling 
alcohol.  It  is  dissolved  by  a  solution  of  potash  or  soda,  in  which  narcotine 
is  insoluble,  and  from  this  solution  morphine  cannot  be  completely 
removed  by  ether.  It  is  soluble  in  ethyl  acetate  and  in  amyl-alcohol, 
and  these  have  been  employed  as  substitutes  for  ether  in  extracting 
morphine  from  organic  liquids.  (3)  It  is  easily  dissolved  by  a  very  small 
quantity  of  all  dilute  acids,  mineral  and  vegetable.  (4)  Morphine  and  its 
solutions  have  a  bitter  taste.  (5)  The  salts  of  morphine  are  not  preci¬ 
pitated  in  a  crystalline  form  by  solutions  of  sulphocyanide  of  potassium, 
ferrocyanide  of  potassium,  or  of  chromate  of  potassium.  In  this  respect 
they  are  strikingly  distinguished  from  the  salts  of  strychnine,  which  give 
well-marked  crystalline  precipitates  with  these  three  reagents. 


Tests  for  Morphine.  Since  a  number  of  putrefactive  bases  are  known 
to  give  reactions  similar  to  those  of  certain  alkaloids — of  which  morphine 
is  one— it  must  be  emphasised  that  reliance  must  never  be  placed  upon  a 
single  test,  and  that  identity  of  behaviour  of  the  suspected  material  and  a 
known  sample  of  the  alkaloid  should  be  a  sine  qua  non.  Reference  may  be 
made  to  the  cases  of  Urbino  de  Freitas  in  Portugal,  of  Songzogna  in  Italy, 
and  of  Buchanan  in  America,  in  all  of  which  controversy  arose  as  to  con¬ 
fusion  between  morphine  and  putrefactive  bases. 

(1)  Marquis'  Test.  The  reagent  is  3  c.c.  pure  concentrated  sulphuric 
acid  to  which  two  drops  of  40  per  cent,  formaldehyde  solution  have  been 
added.  The  dry  alkaloidal  residue  on  a  white  porcelain  dish  is  touched 
from  the  point  of  a  glass  rod  with  this  reagent,  when  a  fine  purple -red 
colour,  changing  to  violet  and  then  to  blue,  is  produced.  A  marked 
colour  is  given  by  0  02  mgrm.  of  the  alkaloid. 

Codeine  and  apomorphine  give  violet  and  then  blue,  but  not  the 
initial  purple.  Dionine  gives  a  dark  blue  violet.  Heroine  gives  the  same 
coloms  as  morphine,  and  clilaudid  behaves  very  similarlv. 

1  Pharm.  Jour.,  1882,  3,  12,  397. 

2  Allen’s  “  Commercial  Analysis,”  vol.  6,  p.  403. 
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(2)  Deniges ’  Test  (modified  by  Oliverl  To  on*  i 

°ffav  mrphine  derivative  (morphine,  heroine  or 
ammonia  ,°f  J^dr0Sen  Peroxide  and  make  alkaline  with 

ammonia.  Stir  with  a  bright  piece  of  copper  wire.  A  brisk  effervescence 

ensues,  and  a  wine-red  colour  develops.  This  may  be  masked  by  a  blue 
colour  due  to  the  copper,  and  in  such  cases  potassium  cyanide  should  be 
Ic  ed  to  discharge  the  blue  colour  and  reveal  the  characteristic  red 
(  odeine  and  diomne  give  no  colour. 


(3)  Apomorphme  Reaction  (Husemann’s  Test).  A  fragment  of  the 
residue  is  warmed  on  a  water  bath  with  a  few  drops  of  concentrated 
sulphuric  acid,  in  a  watch-glass,  for  about  half  an  hour,  thus  converting 
morphine  to  apomorphine.  A  brownish  or  almost  black  residue  appears 
bool,  and  add  one  drop  of  concentrated  nitric  acid.  Tilt  the  watch-<dass 
so  as  to  spread  the  nitric  acid  over  the  whole  area  of  residue.  A  "red- 
violet  or  blue  colour  is  produced,  changing  rapidly  to  dark  blood  red  and 
then  to  yellowish  red. 

A  preferable  modification  is  to  moisten  the  residue  with  pure  con¬ 
centrated  sulphuric  acid,  allowing  it  to  stand  for  twenty-four  hours  in 
a  desiccator,  then  add  a  drop  of  concentrated  nitric  acid,  when  the  red 
violet  colour  appears,  changing  to  dark  blood  red  and  then  to  yellow  red. 
A  crystal  of  potassium  nitrate  or  chlorate  may  be  substituted  for  the 
nitric  acid.  Codeine  and  heroine  give  the  same  colours. 


(4)  Nitric  Acid.  Add  one  or  two  drops  of  the  strong  acid  to  a  frag¬ 
ment  of  the  solid.  The  morphine  is  entirely  dissolved,  and  the  solution 
acquires  a  deep  orange-red  colour.  Warm  this  solution  till  the  red  colour 
turns  yellow,  dilute  with  a  little  warm  water  and  add  gradually  a  fresh 
solution  of  sodium  thiosulphate  ;  the  colour  is  destroyed,  and  does  not 
change  to  violet  (distinction  from  brucine).  Heroine  gives  a  yellow 
colour  on  addition  of  nitric  acid,  and,  on  warming,  this  changes  to  bluish- 
green,  then  almost  blue,  and  finally  yellow.  This  test  is  stated  to  be 
characteristic  of  heroine.  Codeine  gives  a  yellow  colour  which  does  not 
turn  red. 

Oliver  states  that  codeine,  narcotine,  heroine  and  dionine  fail  to  give 
this  reaction,  but  Webster  finds  that  both  heroine  and  dionine  may  give 
deep  red  colours.1 

(5)  Iodic  Acid  ivith  Chloroform.  A  drop  of  solution  of  iodic  acid  is 
mixed  with  twice  its  volume  of  chloroform.  There  should  be  no  change 
of  colour.  On  adding  a  small  quantity  of  this  mixed  liquid  to  morphine 
or  its  salts,  either  solid  or  in  solution,  the  iodine  is  separated  from  the  iodic 
acid  and  dissolved  by  the  chloroform,  which  sinks  to  the  bottom,  acquiring 
a  pink  or  red  colour,  varying  in  its  intensity  according  to  the  quantity  of 
morphine  present.  The  presence  of  morphine  may  be  thus  easily  detected 
in  one  drop  of  the  tincture  of  opium,  in  chlorodyne  or  other  opiate  liquids, 
in  spite  of  the  presence  of  organic  matter.  If  chloroform  is  not  used, 
iodine  may  be  detected  by  the  blue  colour  produced  on  the  addition  of  a 
solution  of  starch.  The  colour  is  discharged  by  solution  of  ammonia,  and 
the  supernatant  aqueous  liquid  acquires  a  brown  colour.  No  reliance  can 
be  placed  on  the  liberation  of  iodine  alone.  This  test  is  of  value  only  as  a 
negative  test,  though  Lefort  claims  the  mahogany-brown  colour  to  lie 

1  Peterson,  Haines,  and  Webster,  “Legal  Medicine  and  Toxicology,”  1923,  Vol.  1 1- 
p.  534. 
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•  .•  r  Tt  rnav  however,  easily  be  masked  by  pic- 

" -IT preparation.  Heroine  and  codeine  do  not 

liberate  iodine  from  iodic  acid. 

(61  Sulvhomolybdic  Acid.  Dissolve,  with  a  gentle  heat,  1  or  2  mgrms. 
of  powdered  molybdic  acid  in  1  c.c.  of  pure  concentrated  sulphuric  acid 
and  cool  The  liquid  should  be  freshly  prepared,  and  kept  from  contact 
with  air  and  organic  matter.  When  one  or  two  drops  are  rubbed  with  dry 
morphine  or  any  of  its  salts  an  intense  reddish-purple  or  crimson  coloui 
is  produced.  This  changes  to  a  dingy  green  and  ultimately  to  a  splendid 
sapp’  ire  blue.  A  minute  trace  of  morphine  is  thus  revealed  Heroine 
behaves  somewhat  similarly,  dilaudid  gives  a  pale  mauve  which  soon 
fades  and  codeine,  dionine  and  narceine  give  bluish  colours  which  m  the 
case  of  codeine  develops  from  an  initial  yellow.  This  test  produces  no  rapid 
change  in  strychnine ,  but  the  mixture  slowly  acquires  a  pale  blue  tint.. 
The  presence  of  morphine  in  strychnine  is  thus  easily  detected.  When 
poured  on  brucine  the  solution  becomes  a  rose-red,  changing  to  greenish 
brown  and  ultimately  dark  blue.  When  mixed  with  veratrine  the  liquid 
becomes  greenish  brown,  and  gradually  passes  to  a  darker  shade.  The 
margin  becomes  purple,  and  ultimately  the  whole  mixture  acquires  a  deep 
blue  colour. 


(7)  Iron  Test.  A  drop  of  a  neutral  solution  of  ferric  chloride  added 
to  a  fragment  of  morphine  produces  a  blue  colour  (greenish  with  excess 
of  reagent),  destroyed  by  HC1  or  by  heat.  Heroine  and  codeine  do  not 
give  the  test  ;  dilaudid  gives  a  blue,  and  apomorphine  reddish  brown. 

(8)  Solid  morphine  is  mixed  with  two  to  eight  times  its  weight  of 
powdered  cane  sugar  (or  a  mixed  solution  of  the  two  substances  is  eva¬ 
porated  to  dryness)  and  a  drop  of  concentrated  sulphuric  acid  is  added. 
A  purple  colour  is  produced,  and  changes  gradually  to  blood  red  and 
brownish  red,  becoming  olive  brown  on  dilution  with  water.  The  colour 
is  not  extracted  by  chloroform.  Codeine  behaves  similarly. 


Meconic  Acid.  This  is  a  solid,  colourless,  crystalline  acid.  It  is 
combined  with  morphine  in  opium,  of  which  it  forms  on  an  average  8  to 
10  per  cent.  ;  and  it  serves  to  render  this  alkaloid  soluble  in  water  and 
other  menstrua.  Tests.  There  is  only  one  test  upon  which  any  reliance 
can  be  placed,  namely,  ferric  chloride  or  ferric  sulphate.  This  test  pro¬ 
duces,  even  in  a  dilute  solution  of  meconic  acid,  a  deep  blood-red  colour  ; 
and  it  is  owing  to  the  presence  of  this  acid  that  a  salt  of  iron  gives  a  red 
colom  with  tincture  and  infusion  of  opium  as  well  as  with  all  liquids  con¬ 
taining  t laces  of  meconate  of  morphine,  the  effects  of  the  iron  test  with 
morphine  being  counteracted  by  the  presence  of  meconic  acid.  The 
red  colour  of  ferric  meconate  is  not  easily  destroyed  by  boiling  nor  by 
dilute  mineral  acids  (distinction  from  ferric  acetate),  nor  by  a  solution  of 
corrosive  sublimate  (distinction  from  ferric  sulpho -cyanide),  but  it  is  by 
sulphurous  acid  and  stannous  chloride.  The  colour,  destroyed  by 
stannous  chloride,  is  restored  by  addition  of  nitrous  acid  (sodium  nitrite 
and  dilute  hydrochloric  acid).  In  liquids  containing  tannic  acid,  e.q. 
tea  oi  beer  the  action  of  this  test  is  obscured  by  the  production  of  ferric 

fnT  M  6  ,  ur  ,iS  removed  by  a  few  drops  of  dilute  sulphuric 

acid  Meconic  acid  is  partly  extracted  from  acid  solution  by  ether  and 
can  thereby  be  separated  from  tannins,  etc. 
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Detection  of  Opium  in  Organic  Mixtures .  Opium  itself  may  be 
regarded  as  an  organic  solid,  containing  the  poisonous  salt  which  we  wish 
to  extract.  It  is  not  always  in  fatal  cases  of  poisoning  with  opium  or  its 
tincture,  even  when  these  are  taken  in  large  quantity  and  death  is  speedy 
that  we  can  succeed  m  detecting  meconate  of  morphine  in  the  stomach’ 
It  is  probably  removed  by  vomiting  and  by  absorption.  If  the  matter 
is  solid,  it  should  be  cut  into  small  slices  ;  if  liquid,  evaporated  to  a 
^lup,  i11  either  case,  digested  with  a  large  quantity  of  rectified 

spirit,  slightly  acidified  with  acetic  acid.  The  residue  should  be  well 
piessed  in  linen  ;  the  alcoholic  liquid  should  then  be  evaporated  at  a  low 
temperature  until  it  is  dry.  The  residue  should  be  digested  in  absolute 
alcohol,  filtered,  and  the  filtrate  evaporated  to  dryness  as  before.  The 
residue  is  to  be  taken  up  with  water,  filtered,  and  treated  with  acetate  of 
lead  until  there  is  no  further  precipitation.  This  liquid  should  be  warmed 
and  filtered  ;  lead  meconate  is  left  on  the  filter,  while  any  morphine 
passes  through.  The  surplus  acetate  of  lead  contained  in  the  filtered 
liquid  (containing  the  morphine)  should  now  be  precipitated  by  a  current 
of  sulphuretted  hydrogen,  the  sulphide  of  lead  separated  by  filtration,  and 
the  liquid  evaporated  at  a  very  gentle  heat,  so  that  any  sulphuretted 
hydrogen  may  be  entirely  expelled.  On  treating  this  extract  with  alcohol 
the  acetate  of  morphine,  if  present,  will  be  dissolved.  The  alcoholic  liquid 
is  again  evaporated  and  taken  up  by  water.  On  evaporating  a  drop  or 
two  of  the  water  y  liquid  with  a  drop  of  freshly  prepared  solution  of  starch, 
and  touching  the  residue  with  a  drop  of  a  solution  of  iodic  acid,  morphine 
will  reveal  itself  by  the  production  of  a  blue  colour.  Other  tests  must  then 
be  applied  to  the  solution  or  to  the  residue  on  evaporation. 

The  lead  meconate  left  on  the  filter  is  readily  decomposed  by  warming 
it  writh  a  small  quantity  of  dilute  sulphuric  acid  ;  and  in  the  filtered  liquid, 
neutralised  if  necessary  by  an  alkali,  the  meconic  acid  is  detected  by  the 
ferric  chloride  test.  A  current  of  sulphuretted  hydrogen  may  be  used  in 
place  of  sulphuric  acid.  The  sulphide  of  lead  takes  down  with  it  much  of 
the  organic  matter  of  the  precipitate.  This  analysis  requires  care  as  well 
as  some  practice  in  the  operator,  in  order  that  the  morphine  should  be 
obtained  in  a  sufficiently  pure  state  for  the  application  of  the  tests. 

Before  resorting  to  this  process  it  is  advisable  to  employ  trial  tests 
on  the  original  liquid,  in  order  to  determine  whether  any  meconic  acid  or 
morphine  is  present  or  not.  The  smell  of  opium  may  be  entirely  absent. 
Meconic  acid  may  be  readily  detected  by  the  action  of  a  ferric  salt  on  the 
diluted  organic  liquid,  and  morphine  may  be  found  by  adding  to  a  portion 
of  the  liquid  a  mixture  of  iodic  acid  and  chloroform.  The  chloroform 
acquires  a  pink  colour  by  dissolving  the  iodine  set  free  b\  moiphine  01 
its  salts.  These  tests  may  equally  be  applied  to  a  solution  ol  opium 
obtained  by  dialysis. 

Chronic  Poisoning  by  Opium — Drug  Addiction 

Opium  and  its  alkaloids  and  derivatives,  notably  morphine  and 
heroine,  are  frequently  used  for  their  narcotic  effect  alone.  This  addiction 
showed  signs  of  becoming  more  common  after  the  1914-18  war,  but  the 
Dangerous  Drugs  Acts  and  regulations  have  made  it  more  difficult  to 
obtain  these  drugs  and  have  caused  a  diminution  in  the  numl.er  of  addicts. 
It  would  appear  that  heroine  is  much  more  liable  to  form  a  habit .  than  . 
phinc,  and  when  the  habit  is  formed,  it  is  harder  to  break  with  heroine. 


0 PI U M  ADDICTION 

The  most  prominent  predisposing  cause  of  addiction  appears  to  he  in¬ 
herent  mental  or  nervous  instability.  Other  causes  are  chronic  pain, 
insomnia  and  various  states  of  insanity.  It  is  occasionally  taken  tiom 
curiosity  or  from  imitation,  but  habits  thus  acquired  are  not  common,  and 

are  relatively  easily  cured.  .  .  , 

Opium  may  be  taken  in  many  forms,  smoked,  ingested  or  injected. 

The  opium  smoker  is  uncommon  in  Great  Britain,  and  as  the  amount  of 
the  drug  absorbed  is  very  small,  opium  smoking  rarely  produces  the 
disastrous  effects  seen  in  those  who  inject  the  drug.  Opium  eating  and 
drinking  is  also  much  more  common  in  the  East  than  amongst  Europeans. 

In  Europe  and  America  the  drug  is  usually  taken  hypodermically, 
either  morphine  or  heroine  being  the  alkaloid  chosen.  Heroine  is  more 
popular  than  morphine,  probably  because  it  has  less  constipating  effect. 
When  the  habit  is  once  formed,  the  drug  has  to  be  continuously  increased 
to  secure  the  narcotic  action.  Tolerance  is  soon  acquired,  and  fifteen  to 
twenty  grains  per  day  is  by  no  means  a  large  dose  in  a  confirmed  morphine 
addict. 

Symptoms.  The  use  of  opium  or  its  alkaloids  is  first  followed  by  a 
feeling  of  well-being,  but  as  the  habit  grows  and  larger  doses  are  taken, 
this  feeling  of  well-being  is  soon  lost  and  depression  follows.  In  addition 
there  is  a  constant  dread  of  the  crisis  of  withdrawal.  The  patient  becomes 
irritable,  and  sleep  is  disturbed  by  terrifying  dreams,  or  there  may  be 
insomnia.  Loss  of  memory  and  mental  fatigue  are  common.  There  is 
a  gradual  deterioration  of  the  highest  centres  of  the  brain,  and  a  gradual 
change  in  character  and  conduct.  Lying,  stealing  and  other  evidences 
of  moral  deterioration  are  thus  observed.  Hallucinations  may  occur. 
The  face  is  haggard,  the  colour  bad,  the  pupils  usually  contracted. 
Gastric  disturbance,  constipation,  loss  of  appetite,  emaciation  and  weak¬ 
ness,  headaches  and  dizziness  are  frequently  observed.  The  physical 
condition  in  heroine  addiction  is,  as  a  rule,  less  prominent  than  when 
morphine  is  used.  When  the  supply  is  constant  and  the  drug  has  not  been 
pushed,  the  addict  may  present  quite  a  normal  appearance. 


Treatment.  Treatment  to  be  successful  should  be  carried  out  in  an 
institution. 

Withdrawal  of  the  drug  is  the  first  step.  This  may  be  abrupt  in  the 
case  of  opium  eaters  and  smokers,  and  in  most  patients  of  robust  con¬ 
stitution.  Such  a  procedure  is  impossible  in  the  chronic  hypodermic 
addict,  especially  if  he  is  nervous  and  emaciated. 

In  these  cases  it  must  be  withdrawn  gradually  by  reduced  doses  so 
that  zero  is  reached  in  about  ten  days. 

It  is  essential  to  make  certain  before  withdrawal  commences  that  the 
patent  gives  up  the  whole  of  his  supplies.  He  should  also  be  placed 

:s  zsxsz  iss ws  SKSMtar 

MED.  J  UR.— VOL.  H.  1UUl 


24 


738 


POISONING  BY  PHYSOSTIGMINE 


Withdrawal  Symptoms.  If  the  habit  is  not  of  long  standing  the 
withdrawal  symptoms  are  mild,  and  consist  of  uneasiness,  depression, 
weakness  and  restlessness.  In  older  cases  there  may  be  very  severe 
symptoms  if  the  drug  is  completely  withheld.  There  is  nausea,  yawning, 
sneezing  and  coryza,  dila'  ation  of  the  pupils,  violent  pains  and  cramps  in 
the  abdomen  and  legs.  There  may  be  irritability  and  excitably  which  may 
progress  to  a  condition  of  mania.  There  may  be  severe  collapse  with 
weak  and  irregular  pulse,  and  death  may  occur  from  cardiac  failure. 
Injection  of  morphine  causes  an  immediate  arrest  of  the  symptoms. 


REFERENCES 

League  of  Nations  Report  :  11,1,  (1936). 

Williams  &  Oberst,  Public  Health  Reports  61,  1  (1946). 

Himmelsbach,  Journ.  Pharrn.  and  Exp.  Therap.  69,  239  (1939). 

Himmelsbach  et  al.  Clinical  Studies  of  Drug  Addiction.  Pub.  Health  Rep.  1938, 
Supp.  138. 

Report  by  Government  of  U.S.A.  Traffic  in  opium  for  year  ended  31st  Dec.  1938. 
1939. 

Lambert.  Treatment  of  Drug  Addiction.  J.  Amer.-Med.  Assoc.  1931,  g6,  825. 
Departmental  Committee’s  Report  on  Morphine  and  Heroine  Addiction.  H.M. 
Stationery  Office,  1926. 

Brouardel,  “  L’lntox.  aigue  par  l’Opium  et  ses  Alcaloides.”  Ann.  d'Hyg.,  Paris, 
1905,  3,  481  ;  4,  22. 

White,  “  A  Curious  Method  of  Opium  Poisoning.”  1901,  2,  78. 

Berillon,  ‘‘  La  Capacite  Civile  des  Morphinomanes.”  Rev.  de  V  Hypnot.  et  Psychol., 
Physiol.,  1896,  11,  230. 

Crothers,  “  Morphinism  and  Narcomanias  from  other  Drugs  :  Etiology,  Treatment 
and  Medico-legal  Relations.”  Phil.,  1902. 

De  Quincey,  “  Confessions  of  an  English  Opium  Eater.” 

Dixon,  B.M.J.,  November  29th,  1921.  „ 

Guimbail,  “  Crimes  et  Debts  commis  par  les  Morphinomanes.  Ann.  a  tlyg., 

Paris,  1891,  25,  481. 

Hubbard,  Jour.  Amer.  Med.  Assoc.,  1920,  74,  1438. 

Kirkland,  “  Forsythe  v.  Law.  Lancet,  1902,  1,  69o. 

Mclver  and  Price,  Jour.  Amer.  Med.  Assoc.,  1916,  66,  476. 

McNally,  Jour.  Lab.  and  Clin.  Med.,  1917,  2,  o70. 

Rodet,'  “  Morphinomanie  et  Morphinisme ;  Mceurs,  Symptomes,  Traitement, 
Medecine-legale.”  Paris,  1897. 

Poisoning  by  Physostigma  venenosum 
Source  and  Method  of  Occurrence.  The  calabar  bean  is  a  large 
leouminous  seed  of  dark  colour,  resembling  a  garden  bean  but  much 
thicker  and  more  rounded  in  its  form.  It  is  brought  fronl  for 

coast  of  Africa,  where  it  is  employed  by  the  natives  as  an  oideal  bear 

the  trial  of  persons  suspected  of  witchcraft. 

i  i-  e  •  ai1£1+  4-v.o  innocent  vomit  and  are  safe,  while  the  guilty 

os  Christison  remarks,  many  an  innocent  person ^  *  h*  S  if  a  man  dies  lie  is 

reliance  on  this  superstitious  custom.  It  is  a  firm  belief  that 

filial  subatajtc* 
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0-25  per  cent,  of  alkaloid.  Christison  found  that  the  active  principle 
could  be  extracted  by  alcohol,  which  dissolves  2-7  per  cent,  of  the  seed, 
including  this  substance.  The  greater  part  of  the  seed,  as  in  nux  vomica, 
consists  of  starchy  and  other  inert  matters,  with  a  small  quantity  ox  oi  . 
The  kernel  is  yellowish  white,  without  bitterness,  acrimony,  aroma,  or 
any  distinct  impression  on  the  organ  of  taste.  In  fact,  it  cannot  be 
distinguished  by  taste  from  a  haricot  bean. 

The  drug  is  now  largely  used  in  ophthalmic  practice  in  the  form  of 
lamellae,  each  containing  1£00  grain  of  physostigmine  salicylate. 

It  is  also  official  in  the  form  of  Physostigmine  Salicylate,  of  which  the 
dose  is  2  mg.,  orally  for  an  average  adult,  or  0-5  to  1-0  mg.  hypodermi¬ 
cally.  It  has  been  used  in  the  treatment  of  gastrc -intestinal  atony  (e.g. 
paralytic  ileus),  and  myasthenia  gravis,  though  a  synthetic  analogue, 
prostigmine,  is  often  preferred  in  these  conditions. 


Toxicity  and  Fatal  Dose.  A  drop  of  a  solution  of  physostigmine  applied 
to  the  eye  produces  within  from  ten  minutes  to  a  quarter  of  an  hour  a  re¬ 
markable  contraction  of  the  pupil.  This  has  been  observed  to  last  in 
children  for  fifteen  or  twenty  hours.  In  this  respect  the  poison  is  emin¬ 
ently  distinguished  from  the  natural  mydriatic  alkaloids,  atropine, 
hyoscyamine,  and  cocaine,  which  cause  dilatation  of  the  pupil.  It  causes 
contraction  of  the  pupil  when  taken  internally,  as  well  as  when  applied 
locally  ( vide  also  case  below). 

The  special  character  of  poisoning  by  calabar  bean  consists  mainly 
in  a  diminution  of  the  excitability,  and  paralysis  of  the  peripheral  nerves, 
and  paralysis  of  the  excito-motor  centres  of  the  heart  and  their  peripheral 
endings,  also  in  producing  contraction  of  the  vessels  and  of  the  unstriped 
muscles,  especially  those  of  the  intestine  andi  the  sphincter  muscles  of  the 
iris,  as  well  as  in  promoting  salivary  and  other  secretions.  It  has  but 
little,  if  any,  action  on  the  brain  cortex,  as  is  evidenced  by  the  retention 
of  consciousness  until  failing  cardiac  and  respiratory  activity  produces 
coma  and  death. 


Six  beans  have  proved  fatal.  Recovery  has  taken  place  after  intra¬ 
venous  injection  of  a  quarter  of  a  grain  of  eserine  sulphate  (see  case). 

Symptoms.  Amongst  the  first  effects  observed  are  weakness  in 
voluntary  movements  restlessness  and  muscular  twitching.  The  secre- 
mns,  perspiration,  saliva,  tears,  etc.,  are  increased.  Vomiting  is  common 

nundVlt^T’  fr  6  PUlSe  iS  Sl°W’  the  blood  Pressure  raised,  and  the 
pupil  contracted  [In  certain  reported  cases  of  poisoning,  however  the 

1  qnls  have  been  found  dilated.]  Consciousness  is  retained  for  some  time 

and  death  appears  to  be  due  to  asphyxia.  Desiring  to  try  the  effects  of 

kind™  He  [fAX0'  ?,V 

In  this  state  he  was  seen  by  twoTedfcal  friend?^  *°  'V?0™  in  bed- 
and  pale,  the  heart  and  pulse  extremely  feobl  ’  7!*°  f°Ynd  him  Prostrate 
the  mental  faculties  intact?  ^regular, 

’  me  lamtness  threatening  dissolution, 
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but  no  apprehension  of  death  on  the  part  of  the  patient.  There  was 
no  uneasy  feeling  of  any  kind,  no  pains  nor  numbness,  no  prickling,  not 
even  any  sense  of  suffering  from  the  great  feebleness  of  the  heart’s  action, 
rhete  v  as  the  will  but  not  the  power  to  vomit  ;  the  limbs  became  chill, 
with  a  vague  feeling  of  discomfort.  Stimulants  were  employed,  and 
warmth  and  pulsation,  with  a  power  of  moving  gradually  returned.  Two 
hours  atter  the  poison  had  been  taken  he  felt  drowsy,  and  slept  for  two 
hours  more,  but  with  such  activity  of  mind  that  he  had  no  conscious¬ 
ness  of  having  been  asleep.  The  tumultuous  action  of  the  heart  continued. 
After  this  the  symptoms  gradually  disappeared,  and  the  next  day  he  was 
quite  well.1 

In  1864,  fifty  children  Avere  poisoned  at  Liverpool  by  eating  a  quantity 
of  these  beans.  The  sweepings  of  a  ship  from  the  west  coast  of  Africa  had 
been  thrown  on  a  heap  of  rubbish  ;  the  children  found  the  beans  and  ate  them. 
A  boy,  oet.  6,  who  ate  six  beans  died  within  a  very  short  time.  The  principal 
symptoms  were  severe  griping  pains,  constant  vomiting,  and  contracted 
pupils.  In  addition  to  these  symptoms,  the  face  was  pale,  and  the  eyes 
were  bright  and  protruding.  In  attempting  to  walk,  the  children  stag¬ 
gered  about  as  if  they  were  drunk.  In  1864,  two  children,  aged  six  and 
three  years  respectively,  chewed  and  ate  the  broken  fragments  of  the 
kernel  of  one  nut.  Within  about  forty  minutes  they  complained  of  sickness. 
One  child  held  his  head  drooping,  appeared  sleepy,  and  his  hands  were 
powerless.  He  staggered,  and  was  scarcely  able  to  walk.  He  complained 
of  severe  pain  in  the  stomach,  and  made  ineffectual  attempts  to  vomit. 
Milk  was  given,  and  he  then  vomited.  The  child  became  quite  prostrated  ; 
the  pulse  was  feeble  and  slow  ;  and  the  pupils  were  slightly  contracted. 
Some  pieces  of  the  nut  were  thrown  up  by  the  vomiting.  The  other  child 
had  pain  in  the  abdomen,  and  was  listless,  sleepy,  and  depressed.  He 
vomited  freely,  some  portions  of  the  nut  being  ejected.  He  could  neither 
stand  nor  walk.  His  face  was  pale,  the  eyes  were  piercing,  but  the  pupils 
and  pulse  were  natural.  In  this  case  there  was  purging.  The  children 
recovered  on  the  third  day.2  In  cases  in  which  it  has  proved  fatal  to 
animals  it  has  caused  much  irritation  and  congestion  of  the  stomach  and 
bowels  (Dragendorff). 

African  travellers  have  described  the  symptoms  resulting  from  the 
use  of  the  beans  as  an  ordeal  as  consisting  of  violent  thirst,  inability  to 
swallow,  cramps,  and  muscular  twitchings.  If  vomiting  takes  place,  as 
it  often  does  early  when  a  large  dose  is  given,  recovery  ensues  rapidly, 
otherwise  consciousness  remains  till  shortly  before  death,  which  occurs 
usually  within  half  an  hour. 


Treatment  consists  of  gastric  lavage  with  w^eak  permanganate  solution 
and  giving  one  to  two  mg.  of  atropine  sulphate  subcutaneously  or  intra¬ 
venously  (according  to  the  urgency).  This  usually  counteracts i 
dangerous  effects  of  physostigmine  on  the  circulatory  and  icsj  < 
systems  though  not  the  muscular  twitchings  which  are  harmless  and 
gradually  disappear.  Artificial  respiration  may  be  necessary. 

Post-mortem  Appearances.  There  are  none  peculiar •  to  the  plant 
unless  it  be  the  extreme  contraction  of  the  pupils.  Judged  tiom 


1  Pharm.  Jour 1855,  p.  474. 

2  Edin.  Med.  Jour..  1864,  p.  1»3. 
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case  below,  this  might  be  absent,  and  then  there  only  remains  discovery 
of  portions  of  the  bean  in  stomach  or  vomit  and  the  chemical  analysis 

of  the  viscera.  . 

Eserine  is  rapidly  eliminated  by  the  saliva  and  other  secretions. 

Analysis.  Physostigmine  (eserine)  combines  with  acids  to  form  salts. 
It  is  slightly  soluble  in  water,  easily  so  in  alcohol,  ether  and  chloroform. 

Bromine  Test.  A  solution  of  bromine  in  water  acts  in  a  characteristic 
manner  on  a  solution  of  the  sulphate,  producing  a  red  colour  when  ufooth 
of  a  grain  or  even  less  is  present  (the  colour  of  the  bromine  itself  interferes 
to  some  extent). 

Ammonia  Test.  When  a  fragment  of  the  alkaloid  or  one  of  its  salts 
is  evaporated  to  dryness  on  a  water  bath  with  excess  of  ammonia  solution, 
it  turns  successively  red,  yellowish  red,  yellow,  green  and  blue,  finally 
leaving  a  blue  or  blue-green  residue.  The  residue  dissolves  in  ethyl 
alcohol  with  a  blue  colour  which  dyes  silk  without  a  mordant,  and  stains 
the  skin.  Excess  of  dilute  mineral  or  acetic  acid  added  to  this  solution 
changes  the  colour  to  red,  and  the  solution  shows  a  strong  reddish  fluores¬ 
cence.  Examined  spectroscopically,  the  blue  alkaline  solution  shows 
one  absorption  band  in  the  red,  while  the  red  acid  solution  exhibits  one 
absorption  band  in  the  yellow.  On  treating  the  blue  solution  with 
reducing  agents,  such  as  hypophosphorous  acid,  hydrogen  sulphide, 
sulphurous  acid,  etc.,  the  solution  first  becomes  red,  and  is  then  de¬ 
colorised. 


Rubreserin  Test.  Acpieous  solutions  of  eserine  become  red  and  then 
dark  brown,  on  exposure  to  air  and  light.  This  is  due  to  the  formation 
of  a  red  crystallisable  colouring  matter  called  rubreserin,  which  is  soluble 
in  chloroform.  Reducing  agents  decolorise  this  reddened  solution.  If 
the  colourless  aqueous  solution  is  shaken  for  some  time  with  excess  of 
sodium  or  potassium  or  ammonium  hydroxide,  it  rapidly  acquires  a  pink- 
red  colour.  On  agitating  this  with  chloroform,  the  red"  colouring  matter 
rubreserin  is  dissolved  out  and  colours  the  chloroform  orange  red. 

Phosphomolybdic  acid  gives  with  solutions  of  this  alkaloid  the  usual 
yellowish  precipitate,  and  this  dissolves  in  ammonia  to  a  deep  blue 
solution  as  in  the  case  of  morphine.  A  drop  or  two  of  fuming  nitric  acid 
added  to  a  boiling  solution  of  the  alkaloid  gives  a  gamboge  colour  which 
changes  to  greenish  blue  on  evaporation  or  intensely  vio'et  on  the  addition 
f  caustic  alkali.  The  violet  colour  is  changed  to  wine  red  by  dilution 
vi  1  water  or  to  pale  orange  by  acid  (whence  it  is  restored  by  alkali). 

al kdnlrl  1f'y^°logiCal  test  c°nsists  in  the  application  of  a  solution  of  the 
alkaloid  to  the  eye.  It  produces  strong  contraction  of  the  pupil  when  this 
lquid  contains  but  a  minute  proportion  of  physostigmine 

onp^feaS^  fr°m  °rganiC  by  the  niethod  Scribed 

Cases.  The  following  case  is  reported  by  Leibholz  ■— 

of  ^d^fon^  respectively,  obtained  possession 

dissolved  in  water,  and  each  girl  drank  half  ofthc^l  'f™1116  sulphate,  which  they 
pursued  their  household  avocations  with, ait  1  F°r  half  an  hour  they 

suddenly  became  unconscious.  In  each  case  the"fa"C"'^  an.V  effects  ;  they  then 
pupils,  dilated  to  the  maximum,  were  relS^ 

1  Husemann’s  Jahresber.,  1872,  p.  570 
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was  full  and  of  high  tension  ;  the  respirations  were  shallow,  rapid,  and  moaning  • 
pam  was  experienced  m  the  region  of  the  stomach  and  abdomen  ;  vomiting  occurred 
early  and  persisted  for  some  time  after  return  to  consciousness.  Dilatation  of  the 
pupils,  with  feeble  reaction  to  light,  lasted  for  several  days,  perfect  recovery  ulti¬ 
mately  taking  place.  1  he  activity  of  the  alkaloid  was  vouched  for  by  Merck  after 
chemically  examining  a  companion  sample.  Tested  physiologically,  three  milli¬ 
grammes  injected  under  the  skin  of  a  rabbit  weighing  four  pounds  produced 
paralysis  of  the  voluntary  muscles,  difficulty  of  respiration,  violent  diarrhoea,  and 
death  in  ten  minutes.  A  solution  dropped  into  the  human  eye  caused  marked 
contraction  of  the  pupil.  1  he  dilatation  of  the  pupils  in  the  above -recorded  cases 
is  remarkable.  Cases  of  calabar  bean  poisoning  have  occurred  without  contraction 
of  the  pupils,  but  none  with  dilatation.  The  absence  of  diarrhoea  is  in  marked 
contrast  to  its  univ  ersal  occurrence  in  animals  poisoned  with  physostigmine.” 

rLhe  following  case1  reported  by  Slater  is  of  interest  : — 

M.  b.,  aged  thirty-two,  was  admitted  to  the  London  Hospital  suffering  from 
psoriasis.  Inadvertently  the  patient  was  given  a  quarter  of  a  grain  of  eserine 
sulphate  in  fifteen  minims  of  water  by  intravenous  injection.  Within  a  minute 
she  became  unconscious,  with  laboured  breathing,  imperceptible  pulse,  and  cyanosis, 
fibrillary  twitehings  of  all  muscles,  and  wide  dilatation  of  the  pupils.  There  was 
incont  inence  of  urine  and  fieces,  and  a  great  flow  of  saliva,  and  the  throat  and  larynx 
were  filled  with  secretion.  Immediately  the  mistake  was  recognised  an  injection 
of  atropine  ,T0  grain  and  strychnine  grain  was  given,  and  oxygen  was  administered 
by  inhalation.  An  hour  later  the  pulse  could  just  be  felt,  the  throat  was  clearer, 
but  breathing  was  still  laboured.  A  second  injection  of  atropine  1(y0  grain  was 
given,  and  the  inhalation  of  oxygen  continued. 

Shortly  afterwards  the  patient  began  to  regain  consciousness,  but  it  was  at  least 
an  hour  later  before  she  spoke.  She  complained  of  deafness  and  blindness.  The 
breathing  was  now  calm  and  deep,  and  the  twitehings  had  almost  stopped.  The 
pulse  was  weak  and  irregular.  The  oxygen  was  stopped  ;  saline  (two  pints)  was 
injected  by  the  rectum  and  retained.  Gradually  the  sight  and  hearing  returned, 
and  the  general  condition  steadily  improved.  The  following  day  the  patient  felt 
rather  weak,  but  was  otherwise  none  the  worse. 

The  course  of  the  psoriasis  appeared  not  to  be  affected  by  the  incident. 
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Poisoning  by  Pinus  (sp.  var.),  or  Oil  of  Turpentine  (Oleum  terebinth] nae) 

Source  and  Method  of  Occurrence.  The  oil  is  distilled  from  the  oleo- 
resin,  the  natural  exudation  of  the  trees.  Oil  of  turpentine  has  caused  a 
few  fatal  cases  of  poisoning  among  children.  It  is  used  as  a  cutaneous 
counter  irritant  (in  liniments)  and  as  an  expectorant.  As  an  athelmmtic 

it  is  obsolete. 

Toxicity  and  Fatal  Dose.  Turpentine  cannot  be  said  to  be  very  toxic. 
Goodman  and  Gilman  (Pharmacological  Basis  of  Therapeutics  1941, 
„  820)  give  15  cc.  for  children  and  150  cc.  for  adults  as  possibly  fatal 
doses.  It  may  irritate  the  stomach  as  a  primary  effect,  and  after  absorp¬ 
tion  it  has  a  specific  influence  on  the  kidneys,  causing  irritation  which 
may  lead  to  inflammation.  Maund  records  the  death  of  a  woman  within 
a  few  hours  of  taking  about  G  ounces  of  turpentine. 

*. ».  <rt^  -a 

“  Legal  Medicine  and  Toxicology,  1923,  V  ol.  II.,  p.  696). 
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It  is  to  be  noted,  however,  that  the  most  dangerous  doses  of  turpen- 
tine  are  the  ones  intermediate  between  the  official  two  to  ten  minims land 
the  anthelmintic  dose  of  half  an  ounce.  The  former  can  be  dealt  with  b  v 
the  kidneys,  and  the  latter  is  generally  carried  off  by  the  purgation  pio- 
duced,  but  doses  of  one  or  two  drachms  are  insufficient  to  purge,  and  may 
act  very  deleteriously  upon  the  kidneys  ;  indeed,  a  case  of  death  from 
doses  of  one  to  two  drachms  was  some  years  ago  the  subject  of  a  judicial 
inquiry,  in  which  the  medical  man  was  severely  blamed. 


Symptoms.  The  principal  symptoms  are  nausea,  vomiting,  colic  and 
diarrhoea  from  its  irritant  effect  on  the  gastro -intestinal  canal  ;  delirium, 
excitement  and  ataxia  from  its  effect  on  the  central  nervous  system 
after  absorption  ;  pain  in  the  lumbar  region  and  pain  on  micturition 
with  blood  and  albumen  in  the  urine  from  its  irritant  effect  during 
excretion.  In  a  dose  of  three  drachms  it  has  produced  intoxication. 
A  child  was  given  a  tablespoonful  by  mistake  ;  within  three  hours  there  was 
complete  insensibility,  with  stertorous  breathing,  strongly  contracted 
pupils,  rapid  and  weak  pulse,  coldness  of  the  surface,  paleness  of  the 
countenance,  general  relaxation  of  the  muscles,  and  occasional  convul¬ 
sive  movements.  Several  fatal  cases  are  recorded.  One  was  the  case  of 
a  child  aged  fourteen  weeks.  The  child  had  had  half  an  ounce  of  the  oil 
poured  down  its  throat  by  a  brother,  cet.  8.  It  had  been  left  asleep  at 
9  p.m.,  and  within  an  hour  it  was  found  to  be  insensible,  cold  and  slightly 
convulsed.  At  midnight  it  was  comatose,  pale,  with  extremely  cold 
surface,  contracted  pupils  ;  slow  and  irregular  breathing,  about  three 
times  in  a  minute  ;  pulse  quick,  small,  compressible,  almost  imperceptible. 
A  strong  odour  of  turpentine  issued  from  the  mouth,  and  there  was  a  spot 
of  liquid  on  the  pillow.  The  child  was  unable  to  swallow.  It  died  within 
fifteen  hours  after  taking  the  poison.  In  another  case  the  child  was  five 
months  old.  A  spoonful  of  spirit  of  turpentine  was  given  to  it  in  mistake 
for  peppermint,  and  death  took  place  rapidly.1 


Tests.  The  odour  of  the  drug  is  characteristic.  If  a  few  drops  of  the 
oil  are  stirred  in  a  porcelain  dish  with  a  drop  of  hydrochloric  acid  and  a 
drop  of  ferric  chloride  and  warmed,  a  pink  colour  changing  to  violet  red  and 
then  to  blue  is  produced.  If  the  oil  is  allowed  to  stand  with  concentrated 
hydrochloric  acid,  terebenthene  dihydrochloride  (insoluble  in  water) 
crystallises  in  rhombic  plates. 
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Poisoning  by  Primula  obconica  (Chinese  Primrose) 

Source  and  Method  of  Occurrence.  This  plant,  introduced  from  China 
is  frequently  grown  in  gardens  and  greenhouses.  Many  years  aeo 
attention  was  drawn  to  the  danger  of  handling  it,  and 'numerous 
cases  of  very  severe  illness  from  it  have  since  been  reported.  The 

1  Pharm.  Jour.,  July,  1872,  p.  75. 
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fo! 'owing  reported  by  I)r.  Leighton,  is  a  fairly  typical  though  severe 
case  (B.M.J.,  1898,  2,  1159) 

‘ ‘  [n  °etobTer;  189,6’  1  called  to  G.  W.,  aged  forty,  head  gardener  on  an 
estate  near.  I  found  him  suffering  from  tremendous  oedema  of  the  right  hand 
with  well-marked  lymphangitis  of  right  arm,  and  tenderness  in  the  axillary  glands. 
^  ext  day  there  began  a  profuse  serous  discharge  from  several  points  on  the  back 
ot  the  hand,  and  from  between  the  second  and  third  fingers.  The  pain  in  the  joints 
was  excessive,  and  the  patient  was  slightly  feverish.  The  discharge  continued  for 
eight  days,  gradually  decreasing. 

In  June,  1897,  the  patient  had  a  similar  attack,  all  the  symptoms  of  the  first 
being  reproduced,  only  with  less  severity.  This  attack  yielded  to  treatment  in 
a  week. 

In  September,  1898,  a  third  attack  came  on,  this  time  in  the  right  foot — • 
pain,  oedema,  and  slight  serous  discharge  from  dorsum  of  foot.  The  discharge 
was  much  less  than  in  the  two  attacks  in  the  hand,  and  on  the  fourth  day  the 
swelling  had  completely  disappeared. 

Diagnosis.  \\  hen  called  in  the  first  time  I  could  discover  no  skin  abrasion 
whatever,  and  inquiry  failed  to  trace  any  of  the  usual  causes  of  local  blood  poisoning. 
Careful  questioning,  however,  disclosed  the  fact  that  a  few  days  previously  the 
patient  had  handled  a  number  of  plants  of  the  Primula  obconica.  These  plants 
were  subsequently  banished  from  the  greenhouses.  In  the  second  and  third  attacks 
there  was  again  no  abrasion  on  hand  or  foot,  and  the  patient  had  handled  none  of 
these  plants  since  October,  1896.  I  concluded,  therefore,  that  the  poison  must  still 
be  in  the  tissues  in  spite  of  the  lapse  of  time  (two  years)  from  its  first  effect. 

Treatment.  In  each  attack  I  applied  a  carbolic  poultice  locally,  and  adminis¬ 
tered  liquor  ferri  perchlor.  internally.  The  symptoms  began  to  abate  from  the 
commencement  of  treatment  in  each  case,  having  up  to  then  gradually  got  worse. 

“  Note.  The  time  between  the  first  and  second  attacks  was  eight  months, 
between  the  second  and  third  sixteen  months,  indicating  a  gradual  elimination  of 
the  absorbed  poison,  also  proved  by  the  lesser  severity  of  the  symptoms.” 

Another  case  is  reported  in  the  same  volume,  p.  1472,  and  other  cases 
in  the  Lancet,  1896,  2,  p.  1802,  et  alia. 
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Poisoning  by  Ranunculus  (sp.  var.) 

Source  and  Method  of  Occurrence.  The  buttercups  form  one  of  the 

c/lories  of  our  English  flora,  and  considering  the  acrid  and  irritant  proper¬ 
ties  they  possess,  it  is  rather  remarkable  that  so  few  cases  of  poisoning 
by  them  are  recorded.  Although  popularly  supposed  to  be  freely  eaten 
by  cows,  it  is  more  probable  that  cows  as  a  rule  avoid  them,  as  may  easily 
be  seen  in  any  meadow  where  R.  acris  grows  freely.  The  white  water 
buttercups  are  said  to  be  innocuous,  and  are  eaten  freely  by  cattle  when 
opportunity  offers. 

One  fatal  case  has  been  recorded,1  but  no  details  are  gi\en  exccp 
that  an  inquest  was  held  on  a  boy  who  died  with  all  the  symptoms  of 
irritant  poisoning  a  few  hours  after  eating  some  buttercups. 

1  Lancet,  1897,  1,  p.  1781. 
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Poisoning  by  Rhus  toxicodendron  and  other  Species  of  Rhus 

Contact  with  certain  species  of  Rhus  cause  severe  toxic  skin  reactions. 
The  active  principal  in  all  species  is  an  oily  resin  toxicodendrol  wmc 
exudes  in  the  sap  when  any  part  of  the  plant  is  damaged.  It  does  no 
appear  to  be  volatile  and  actual  contact  is  required.  Rhus  toxicodendron 
L.  (poison  ivy),  R.  venenata  D.C.  (poison  sumach)  and  R.  diversitoba 
(poison  oak),  are  the  common  plants  but  there  are  many  others. 
The  symptoms  appear  after  an  incubation  period  of  four  to  five  days  as  a 
rule  although  it  may  be  as  little  as  one  or  as  long  as  seven  days.  Symp¬ 
toms  consist  of  erythema,  hyperaemic  macules,  papules,  vesicles  and 
pustules,  secondary  lesions  being  excoriations  and  ulcers.  Subjectix  e 
symptoms  are  extreme  itching  and  a  burning  stinging  heat.  There  may 
be  some  fever  and  symptoms  of  kidney  irritation.  In  a  large  number  of  cases 
the  chief  parts  involved  are  the  back  of  the  hands,  insides  of  forearms, 
eyes,  ears  and  genitalia. 
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Poisoning  by  Ivy  (Hedera  helix) 

The  following  case  of  poisoning  by  ivy  is  recorded  by  Turton1  : — 

A  boy,  aged  three  and  a  half  years,  was,  according  to  his  mother,  taken  ill 
on  June  20th  at  midday.  I  saw  him  two  and  a  half  hours  later.  He  was  then  in 
a  condition  of  mild  delirium,  which  alternated  with  stupor.  He  never  completely 
lost  consciousness,  and  could  be  roused  when  he  relapsed.  During  the  delirious 
stage  clonic  convulsions  would  come  on,  and  he  screamed  and  cried.  No  tetanic 
spasms  were  observed.  He  could  not  stand.  He  had  visionary  hallucinations 
that  bulls  were  chasing  him  and  rats  and  beetles  crawling  over  him  ;  they  lasted 
for  many  hours.  An  intense  scarlatimform  rash,  most  marked  on  the  leus  face 

but  fi^nTtrr*  vTher6  WaS  no,vomiting  or  Paging.  The  pulse  was  rapid,’ 
but  full  and  bounding  becoming  weaker  later.  The  pupils  were  widely  dilated 
rile  temperature  was  raised.  y  uuutetu 

Emetics  were  given,  but  failed  to  act,  and  the  stomach  was  washed  out  \fter 

“lZugrLVrrr3tiffd036  °f  0aStOT  OU’  Which  ™  but  dH 

J  he  symptoms  abated  after  the  wash-out  and  in  nVinnt  . 

feir'y  well  When  the  bowels  acted  the  cause  was  d^overed-nlmety  ft y  ttvoT 

belkwlonntf poisoning — ntune^y6 tlle^r  itat  ion  offch  ""V  ^  *0 

b  unei>  ,  me  m  itation  of  the  central  nervous  system  followed 


1  B  August  15th,  1925. 
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by  depression,  the  widely  dilated  pupils,  and  the  scarlet  rash.  The  distinguishing 
£££  WaS  |he  absence  of  dryness  of  the  mouth  and  throat  which  invariably  follow! 
poisoning  by  belladona  In  view  of  the  fact  that  Rhus  toxicodendron  may  cause 
a  skin  rash  it  is  interesting  to  note  the  presence  of  a  rash  in  the  case. 


Poisoning  by  Ricinus  communis  (Castor  Oil  Plant) 

Source  and  Method  of  Occurrence.  The  oil  is  obtained  from  the  seeds 
ot  a  plant  named  Ricinus  communis . 

These  seeds  contain  an  extremely  active  toxic  protein,  ricin,  which 
however  does  not  pass  into  the  expressed  oil. 

Toxicity  and  Fatal  Dose.  The  smallest  exactly  recorded  fatal  dose  of 
the  seeds  is  two.1  The  oil  itself  can  hardly  be  said  to  have  any  toxic 
properties,  for  its  ordinary  dose  is  about  an  ounce  for  an  adult,  with  a 
rather  disproportionately  large  allowance  for  children,  as  it  is  a  most 
suitable  purgative  for  them.  The  cake  left  after  the  pressing  of  the  oil 
is  poisonous  to  rats  as  well  as  to  human  beings.  It  contains  ricin  in 
comparatively  large  amount.  When  the  seeds  are  swallowed  whole  they 
may  fail  to  produce  the  severe  symptoms  described  below. 

Ricin,  the  toxic  principle  in  the  ricinus  seeds,  was  isolated  by  Still- 
mark  in  1 889,  and  was  regarded  by  him  as  a  toxalbumen.  This  is  probably 
correct,  for  although  exceedingly  poisonous  solutions  have  been  obtained 
{e.g.  by  Jacoby)  which  gave  no  protein  reactions  this  may  be  due  to  the 
extremely  small  amounts  required  to  produce  poisoning.  A  great  deal 
of  experimental  work  on  ricin  has  been  done  since  Ehrlich’s  discovery 
(1891 )  that  this  substance,  like  the  true  bacterial  toxins,  is  antigenic,  i.e., 
its  injection  into  the  body  calls  forth  the  production  of  a  highly  specific 
antitoxin  (antiricin).  The  toxicity  of  ricin  is  very  great.  Ehrlich  used 
solutions  of  which  1  :  200,000  was  the  minimal  lethal  dose  for  the  mouse. 
One-thousandth  part  of  a  milligramme  will  frequently  kill  a  guinea-pig. 

In  general  it  may  be  considered  that  about  five  of  the  seeds  are  fatal 
for  children  and  about  twenty  in  adults,  but  much  smaller  doses  cause 
severe  toxic  symptoms. 

Duration.  In  the  recorded  fatal  cases  death  has  followed  only  after 
some  daj^s’  interval.  In  the  fatal  case  from  two  seeds  (above)  the  patient, 
a  dock  labourer,  succumbed  on  the  sixth  day.  However  susceptible  an 
animal  may  be,  there  is  always  an  incubation  period  before  the  outbreak 
of  symptoms  and  this  may  amount  to  several  days. 

Symptoms.  At  the  time  of  eating  the  seeds  there  is  an  absence  of 
any  disagreeable  taste  or  sense  of  heat  in  the  mouth  and  throat  but  after 
a  varying  period  there  is  severe  pain  in  the  abdomen,  copious  and  painful 
vomiting,  with  bloody  purging,  thirst,  and  convulsions,  terminated  by 
death .  A  girl,  cpt.  1 8,  ate  about  twenty,  one  of  her  sisters  four  or  five,  and 
another  two  castor  oil  seeds.  About  five  hours  after  the  seeds  w^ere  eaten 
the  girl  felt  faint  and  sick  ;  vomiting  and  purging  came  on  and  continued 
throughout  the  night.  On  the  following  morning  she  appeared  like  one 
affected  with  malignant  cholera.  The  skin  was  cold  and  dark-coloured, 
the  features  contracted,  the  breath  cold,  the  pulse  small  and  wiry  ;  there 
was  restlessness,  thirst,  pain  in  the  abdomen,  and  she  lay  in  a  sort  ot 
drowsv  half-conscious  state.  Whatever  liquid  was  taken  was  immediately 

1  Pharm.  Jour.,  1900,  p.  305. 
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rejected,  and  the  matters  passed  by  stool  consisted  chiefly  of  a 
fluid  with  blood.  She  died  in  five  days  without  rallying  ;  the  two  othe 

S'St  An  S took  seventeen  seeds  as  a  purgative.  Three  hours  later  there 
was  violent  purging,  followed  by  vomiting  and  severe  cramps,  the  patient 
passing  into  a  condition  resembling  the  collapse  of  Asiatic  cholera.  Ihe 
vomiting  was  not  stopped  until  after  twenty-one  hours  and  recovery  then 
took  place.  There  was  suppression  of  urine  for  forty-eight  hours. 

Two  children,  aged  respectively  six  and  three  years,  ate  some  castor 
oil  seeds.  The  children  when  brought  to  the  hospital  were  suffering 
from  extreme  collapse,  consequent  on  vomiting  and  purging,  the  bodies 
pale  and  perspiring,  pulse  130.  The  stools  were  frequent  and  watery. 
The  substances  ejected  from  the  stomach  were  pulpy  ;  there  was  pain 
in  the  abdomen,  great  thirst,  and  the  tongue  was  furred  and  dry.  There 
were  no  cerebral  symptoms.  Under  treatment,  they  both  recovered  in 
two  days.1 

In  experiments,  at  the  end  of  at  least  twenty-four  hours  the  animal 
appears  quiet  and  almost  somnolent.  Later,  convulsions,  diarrhoea  and 
coma  supervene  with  general  failure  of  the  respiration  and  death. 

Treatment  must  be  on  general  principles  ( vide  pp.  25  )  et  seq.). 

Post-mortem  Appearances.  The  bowel  is  inflamed  and  there  may  be 
many  ecchymoses.  Blood  may  be  found  in  the  serous  cavities  and 
extravasations  in  the  internal  organs.  Patches  of  necrosis  may  be  found 
in  the  liver  and  in  the  intestinal  wall. 

In  experimental  animals  constant  lesions  are  found  in  the  alimentary 
canal  and  consist  of  extreme  congestion  with  swelling  of  the  lymphoid 
nodules,  ecchymoses  and  thrombosis  of  the  vessels,  especially  in  the 
mesentery.  The  viscera  are  congested,  and  there  is  a  widespread  paren¬ 
chymatous  degeneration  in  the  liver,  kidney  and  myocardium. 

Analysis.  Castor  Oil  seeds  can  be  identified  in  the  contents  of  the 
stomach  provided  a  portion  of  their  outer  coat  is  obtained.  These 
seeds  are  remarkable  for  their  peculiarly  variegated  surface.  Externally 
they  are  pale  grey,  marbled  with  yellowish -brown  spots  and  stripes. 

In  animals  killed  by  injections  of  ricin,  the  ricin  is  apparently 
eliminated  by  the  bowel,  as  the  liquid  contents  in  its  lumen,  rendered 
sterile  by  filtration,  are  capable  of  setting  up  ricin  intoxication  in  a 
healthy  animal  (Stepanoff).  A  remarkable  action  of  ricin  demonstrated 
by  Stillmark  is  exerted  on  suspensions  of  blood  corpuscles  in  saline 
solution.  An  agglutination  of  the  red  blood  corpuscles  rapidly  takes 
place,  and  they  sink  in  the  form  of  dense  flocculi  to  the  bottom  of,  the  test- 
tube,  which  affords  a  biological  test  for  the  presence  of  the  poison. 

The  ricin  (in  stomach  contents  or  saline  extract  of  seeds)  may  be  partly 
purified  by  dialysis  or  ultra-filtration,  and  the  final  preparation,  with 
salt  content  adjusted  to  that  of  physiological  saline  and  pH  adjusted  to 

;  ,  °.T  9‘°  18  added  t0  a  salme  suspension  of  red  blood  cells  in  a  small 
test-tube  or  microscope  slide,*  other  toxalbumins  behave  similarly  For 

iLl 0^17“°“  ^  *“  “  Nisons,” 

1  Med-  Times  and  Gaz.,  1870,  1,  581. 

-  I noue.  J.  Soc.  Chem.  Ind.  Japan,  1937,  40,  12;  cf  Analyst,  1937,  G2,  567 


748 


CASTOR  OIL  PLANT 


Cases.  The  following  case,  though  happily  not  fatal,  corroborates  the 
lact  that  two  seeds  are  sufficient,  to  give  rise  to  severe  symptoms  The 
case  is  reported  by  Dr.  Burroughs 

Shortly  after  two  o’clock  on  August  19th,  a  porter,  aged  about  fifty,  employed 
on  the  London  and  North-Western  Railway  at  Euston  station,  was  brought  to  rny 
house  in  a  cart,  obviously  very  ill.  He  then  told  me  that  while  sweeping  out  a 
railway  truck  he  had  picked  up  and  eaten  two  seeds  which  he  said  he  took  to  be 
vernels  of  some  kind.  Half  an  hour  after  he  had  eaten  them  he  was  overcome 
with  giddiness  to  such  an  extent  that  he  was  unable  to  stand,  and  shortly  after 
vomited  eight  times  in  rapid  succession. 

Some  half-hour  later,  when  he  was  brought  to  me,  ho  complained  of  throbbing 
in  the  temples,  pains  in  the  head,  giddiness,  nausea,  slight  fulness  and  pains  in  the 
stomach,  and  a  sense  of  dryness  and  constriction  in  the  throat.  His  face  was  very 
pale,  his  forehead  and  cheeks  covered  with  beads  of  sweat  ;  his  lips  were  blue,  his 
pupils  dilated,  and  his  whole  face  bore  a  pinched  and  anxious  expression.  The 
rest  of  the  skin  was  moist  and  cold.  His  respiration  was  slightly  quickened,  and 
pulse  84. 

He  now  told  me  that  he  had  two  ‘  kernels  ’  similar  to  those  which  he  had 
eaten  in  his  possession,  which  I  thereupon  examined  and  took  to  be  rather  dried-up 
specimens  of  the  seeds  of  the  castor-oil  plant,  both  from  their  external  appearance 
and,  on  breaking  the  outer  husk,  from  the  peculiarly  unpleasant  odour  suggestive 
of  the  well-known  flavour  of  the  oil.  No  sooner  had  he  handed  these  to  me  than 
he  again  vomited,  and  in  the  matter  thus  expelled  I  found  several  portions  of  the 
beans.  I  then  hoped  that,  as  he  had  already  vomited  profusely  before,  this  might 
prove  to  be  the  last  of  the  poisonous  material  ;  but  as  his  condition  did  not  improve, 
I  evacuated  the  contents  of  the  stomach,  discovering  two  more  small  fragments 
mingled  with  some  blood-stained  mucus,  after  which  he  seemed  greatly  relieved. 
As  no  further  symptoms  of  poisoning  supervened,  and  his  condition  steadily 
improved,  I  sent  him  home  and  saw  him  on  the  following  day,  when  he  said  that 
he  felt  comparatively  well,  but  rather  weak. 

“  Dr.  Stevenson  confirmed  the  fact  that  the  seeds  were  those  of  Ricinus  com¬ 
munis.'1'1 


For  another  fatal  case  from  two  seeds,  vide  1900,  1,  p.  317. 

The  following  case  occurred  in  1904  2  : — 

A.L.,  cet.  25,  the  subject  of  gleet,  on  his  way  to  work  at  3  p.m.  on  October  24th, 
1904,  saw  some  castor-oil  beans.  Being  unaware  of  their  nature  and  properties, 
he  picked  up  and  ate  about  twelve.  At  first  they  seemed  to  taste  rather  like 
walnuts,”  but  after  he  had  eaten  this  number  a  somewhat  ‘‘  sickly  taste  developed. 

About  5  p.m.  ( two  hours  later),  he  was  taken  ill  with  violent  abdominal  pains  ; 
obstinate  and  very  painful  vomiting  and  retching  every  five  minutes  ;  vomit  like 
green  treacle,”  no  blood  ;  frequency  of  micturition  (no  hsematuria),  every  hve 
minutes,  five  to  eight  ounces  ;  violent  purging  for  one  hour  every  five  minutes  ; 

stools  “  like  green  treacle,”  no  melama.  .  . 

About  7.30  p.m.  (four  and  a  half  hours  later)  violent  cramps  in  Ins  legs,  which 

began  to  draw  up,  and  felt  ”  as  if  they  had  lumps  in  the  calves. 

About  8  p.m.  ( five  hours  later)  :  Dizziness,  began  “  to  lose  himself  ;  seen  by 

a  doctor  and  sent  to  hospital.  ■  ,  i 

Condition  on  admission  ( about  five  and  a  half  to  six  hours  later)  :  kace  pinche  , 
lips  blue,  temperature  normal,  pulse  small,  low  tension,  cold  extremities,  muc 
collapse  ;  on  striking  abdomen,  muscles  went  into  violent  tonic  contractio  , 

contracted  violently  when  cramps  came  on.  ,  i  ;v 

Treatment.  Washed  out  at  once  ;  castor  oil  0ss.  statim,  calom i  gr  . 
statim  •  R  pot.  brom.  grs.  xx.  ;  chloral  grs.  x.  ;  aq.  ad  ^ss.  ;  §ss.  pei  rectum  4tis 
horis  ;  hot  bottles  to  extremities  ;  hot  fomentations  to  abdomen  t jii 

Course  :  Obstinately  constipated  after  entering  hospital  ,  pa 
twelve  hours  after  eating  beans  ;  gradually  subsided.  minutes, 

Three  days  later:  Retching  still  persisted  every  fifteen  to  J  i 

pains^muchless  severe  ;  pul.,  "till  rather  rapid  and  small,  though  much  unproved. 
Five  days  later  :  Pains  and  retching  stopped  ;  pulse  fairly  good. 


1  1903,  2,  p.  83G. 

2  Vide  London  Hospital  Case  Records. 
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Poisoning  by  Rumex  (sp.  var.) 

Source  and  Method  of  Occurrence.  Rumex  acetosa  and  acetosella, 
with  which  must  be  placed  Oxalis  acetosella,  are  common  weeds  not 
infrequently  eaten  as  salad.  Fatal  poisoning  by  them  is  a  most  rare 
event.  One  of  the  few  cases  to  be  traced  is  reported  by  Dr.  Suckling 
in  the  Lancet  of  July  31st,  1886.  Professor  Eichhorst,  of  Zurich,  at  a 
clinical  meeting  reported  a  case  of  a  boy,  aged  twelve  years,  who  was 
taken  ill  on  April  26th  and  who  died  on  May  5th,  1899.  The  illness 
commenced  with  gastro-intestinal  symptoms  and  haemorrhagic  neph¬ 
ritis,  and  was  diagnosed  on  the  first  day.  The  patient  eventually 
succumbed  to  uraemia.  On  the  day  before  ‘being  taken  ill  the  boy  had 
eaten  large  quantities  of  common  sorrel  ( Rumex  acetosa),  and  the  most 
careful  questioning  of  the  relatives  and  the  attending  physician  did 
not  bring  to  light  any  other  etiological  factor.  Professor  Eichhorst 
mentioned  that  there  were  no  cases  to  be  found  in  German  literature 
but  that  French  veterinary  surgeons  report  fatal  cases  in  horses  clue 
to  over-consumption  of  this  herb.  In  these  circumstances  it  seems 
particularly  important  that  the  public  should  be  made  aware  of  these 
acts,  as  common  sorrel  is  considered  innocuous  and  happens  to  be  a 
favourite  dish  of  boys  and  girls  in  early  summer.1  The  three  plants 

renaSuteiC°ntain  traCeS  °f  °XaliC  aCkl’  t0  WhiGh  their  noxious  ©ffects 


KliP  ERENCES 

Sh  ritis  in  Folgs  von  Vergift- mit 
mem&i  “  z^:zt°rg  by  0rdin^ s°->  -  p *<■» 


Deutsch. 
of- Oxalis.— 


1  Lancet,  2,  1899,  p.  60. 
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Poisoning  by  Sium  latifolium  and  S.  angustifolium  or 
S.  nodiflorum  :  Water  Parsnip 

Source  and  Method  of  Occurrence.  This  plant  is  not  unlike  water¬ 
cress,  for  which  it  has  been  eaten  by  mistake.  In  1882,  two  girls,  aged 
five  and  three  years  respectively,  died  from  eating  the  leaves.  The  day 
after  these  were  eaten  the  younger  child  became  suddenly  ill  and  died, 
while  the  other  succumbed  two  days  afterwards.1 


Poisoning  by  Solanum  (sp.  var.) 

Source  and  Method  of  Occurrence.  There  are  various  species  of  this 
plant,  including  the  Solanum  dulcamara ,  Bitter-sweet ,  or  Woody  Night¬ 
shade,  which  has  a  purple  flower  and  bears  red  berries  ;  and  the  Solanum 
nigrum,  or  Garden  Nightshade,  with  a  white  flower  and  black  berries. 

In  common  with  other  members  of  the  natural  order  Solanacece  these 
plants  may  contain  alkaloids  of  the  atropine  group  and  certain  symptoms 
which  arise  may  be  attributed  to  these  alkaloids.  It  is  more  likely, 
however,  that  the  toxic  effects  will  be  produced  by  the  alkaloid  solanine 
which  is  allied  to  saponium.  Such  symptoms  include  pain  in  the  abdomen, 
vomiting  and  diarrhoea.  The  symptoms  are  often  associated  with  those 
of  atropine  and  the  pupil  may  be  dilated  and  the  pulse  rapid  and  the 
mouth  dry. 

The  berries  of  the  Solanum  nigrum  produced  serious  effects  in  three 
children  who  had  eaten  them,  and  who  complained  of  headache,  giddiness, 
sickness,  colic,  and  tenesmus.  There  was  copious  vomiting  of  a  greenish  - 
coloured  matter,  with  thirst,  dilated  pupils,  stertorous  breathing,  con¬ 
vulsions,  and  tetanic  stiffness  of  the  limbs.  One  child  died  in  the  acute 
stage  ;  the  others  died  apparently  from  secondary  consequences  during 
treatment.2  From  three  to  four  berries  of  this  plant  have  been  found 
to  produce  sleep.  The  berries  of  the  Woody  N  ightshade  are  stated  to 
have  caused  the  death  of  a  boy,  cet.  4,  in  the  following  circumstances. 
He  had  eaten  some  of  the  berries,  and  at  first  did  not  appear  to  suffer 
from  them  ;  but  eleven  hours  afterwards  he  was  attacked  with  vomiting, 
purging,  and  convulsions,  which  continued  throughout  the  day,  the 
child  being  insensible  in  the  intervals.  He  died  convulsed  in  about 
twenty-four  hours.  The  vomited  matters  were  of  a  dark  greenish 
colour  and  of  a  bilious  character.  Other  children  had  partaken  of  the 
berries  at  the  same  time,  but  among  these  only  one  suffered  slightly.3 
In  1892,  a  death  was  recorded  from  eating  these  berries,  which,  however, 
were  not  clearly  identified.4 


Toxicity  and  Fatal  Dose.  Heath  in  all  these  cases  was  supposed  to 
be  due  to  the  presence  of  solanine,  which  is  found  in  the  plants.  1 
is  a  compound  (glycosidal)  alkaloid  which  has  not  yet  been  thorough  y 
investigated,  but  is  undoubtedly  a  poisonous  body,  and  is  probably 
associated  with  atropine  in  the  Solanum  group. 


1  1882,  2,  p.  26. 

2  Orfila,  op.  cit.,  4th  ed.,  2,  273. 

3  Lancet,  1856,  1,  p.  715. 

4  Pharm.  Jour.,  August  13th,  1892, 


p.  139. 
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Potato  Poisoning  (Solanum  tuberosum) 

The  potato  is  too  well  known  as  a  domestic  vegetable  to  need  any 
description,  but  it  is  not  so  well  known  that  this  edible  tuber  is  the 
product  of  a  plant  in  all  parts  of  which  a  very  poisonous  alkaloid  exists. 
The  plant  is  a  member  of  the  Solanacece  family,  and  the  alkaloid  solanine 
is  to  be  found  in  the  flowers,  stems,  seed,  and  even  in  the  ‘  peel  .  of  the 
potato  itself.  In  general,  the  amount  of  solanine  in  potatoes  is  very 
small,  but  it  increases  if  old  potatoes  are  allowed  to  germinate,  and  fairly 
high  concentrations  may  be  reached  in  green  potatoes  (0-06  per  cent.). 

The  ordinary  symptoms  of  solanine  poisoning  are  headache,  severe 
nausea,  vomiting  and  cramps  in  the  muscles.  A  fatal  issue  is  rare. 

Cases  of  poisoning  occur  from  time  to  time  and  a  particularly  full 
account  is  given  by  Willimott1  of  an  outbreak  of  potato  poisoning  in 
Cyprus. 

F.  Wallis  Stoddart,  Public  Analyst,  Bristol,  reported  the  following 
case  to  Sir  Thomas  Stevenson,  on  August  27th,  1902  : — 


“  Two  children  in  succession  died  in  one  house  after  a  short  illness.  The  first 
was  in  extremis  when  seen,  and,  as  the  post-mortem  revealed  nothing,  was  decided 
by  the  medical  attendant  to  have  died  of  ‘  ptomaine  poisoning.’  However,  when 
the  second  case  occurred  suspicion  arose,  and  an  analysis  was  ordered.  The 
symptoms  were  very  indefinite — some  vomiting,  history  of  one  or  two  convulsions, 
general  sort  of  collapse,  and  failure  of  the  heart.  I  was  told  ‘  one  pupil  was  slightly 
dilated,’  whatever  that  means.  The  viscera  were  very  carefully  removed,  and  the 
stomach  and  intestines  opened  by  me  in  presence  of  the  doctor.  There  was  a  little 
diffuse  reddening  of  the  lesser  curvature  of  the  stomach,  and  an  injected  condition 
of  the  lower  large  bowel,  which  last,  I  think,  was  caused  by  the  tube  of  a  syringe 
used  to  wash  out  the  bowel  during  life.  There  was  no  solid  matter  whatever,  but 
the  whole  mucous  surface  was  coated  with  what  I  found  to  be  a  sort  of  emulsion  of 
castor  oil,  a  dose  of  which  had  been  given.  I  received,  however,  also  some  un¬ 
digested  matters  washed  out  of  the  rectum  before  death,  and  described  to  me  as 
gooseberry  skins.  There  were  some  of  these,  also  pips,  etc.,  but  most  of  the  pieces 
were  potato  skin  and  thin  flat  slices  of  the  starchy  tissue  such  as  is  removed  in 
peeling.  There  was  evidence  also  of  some  germination  in  one  of  the  ‘  eyes.’  I 
could  find  absolutely  no  poison  except  a  little  of  our  old  friend  copper  in  the  liver, 
and  gave  a  very  guarded  opinion  that  death  was  probably  due  to  solanine  poisoning, 
due  to  eating  raw  potato  peel  ;  but  I  feel  very  far  from  confident  about  it.” 

On  the  occurrence  of  solanine  in  the  potato  as  described  in  Ivunkel’s 
“  Vergiftung  ”  Mr.  Stoddart  remarks  : — 


The  large  increase  in  solanine  in  ‘  bad  ’  potatoes  is  odd.  The  fact  that  the 
alkaloid  occurs  in  quantity  m  the  tissue  immediately  under  the  skin  is  of  special 
interest  to  my  case,  as  this  part,  the  white  portion  of  the  ‘  peel,’  was  present  in 
large  proportion  to  other  matters.  The  only  point  of  discrepancy  I  note  is  that 
dilatation  of  the  pupils  seems  a  common  symptom  in  poisoning  by  potato,  though 
«  °U  ,tfu  y.  characteristic  of  solanine.  In  the  Bristol  case  the  doctor  reported  that 
one  pupil  was  slightly  dilated,  but  that  is  not  very  definite  to  my  mind.” 

On  this  case  the  Lancet,  1902,  2,  p.  693,  thus  comments 

“  It  is  undoubtedly  the  case  that  there  is  a  time  when  the  potato  mav  contain 
an  important  quantity  of  poison,  and  this  appears  to  be  when  the  tuber  ifas  besun 

In  S  £  r  oTsho^  “S" 
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1  Analyst,  1933,  ^<9,  431. 
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^dH^d°minal  Pfin'  iIU  V'e  Uext  Stage  rose’c°loured  patches  appeared  and  as 
suddenly  vanished,  and  in  the  majority  of  cases  diarrhoea  supervened  ;  in  the  third 
stage  there  was  a  swollen  state  of  the  muscles  of  the  neck,  shoulders,  and  arms 
\\ith  pain  so  acute  that  the  patient  winced  on  the  slightest  pressure.  Inability  to 
raise  the  arms,  pains  in  all  the  bones,  a  red  erysipelatous  state  of  the  face  and  skin 
"i  1  °  o  Cfna  °Lthe  eyelids  so  as  nearly  to  close  them,  were  also  observed.  Ten 
cases  of  this  affection  had  occurred  in  three  or  four  days  in  the  same  locality  (in 
Ireland),  and  all  were  similarly  affected.  The  case  recorded  recently  need  give  no 
grounds  for  alarm,  for  an  actively  poisonous  potato  is  quite  a  rare  specimen.  The 
poison,  however,  probably  occurs  normally  in  the  tuber  in  very  small  quantity, 
but  this  quantity  may  increase  to  a  poisonous  amount  in  the  sprouting,  shrivelled, 
or  diseased  potato,  and  then  most  of  it  is  found  in  the  skin  and  eyes.  In  any  case 
diseased  potatoes  would  be  naturally  avoided,  and  they  are  generally  discoloured. 
.1  he  risk,  of  course,  would  be  greater  when  such  potato  is  eaten  with,  as  it  is  often 
cooked  in,  its  jacket. 


I  he  methods  of  determining  solanine  in  potatoes  have  been  improved  by 
Professor  Scbmiedeberg  and  Dr.  Meyer  in  Strasburg,  but  no  case  of  poisoning  by 
potatoes  has  hitherto  been  described  where  a  quantity  of  solanine  sufficient  to 
produce  decided  symptoms  has  been  found  on  chemical  analysis.  Professor  Pfuhl, 
chief  of  the  hygienic  laboratory  of  the  Army  Medical  Academy  of  Berlin,  has 
recently  published  in  the  Deutsche  medicinishe  Wochenschrift  a  series  of  cases  occurring 
in  a  regiment  of  the  garrison  of  this  city.  Between  May  29th  and  June  1st  fifty -six 
men  of  this  regiment  were  reported  ill,  the  symptoms  being  those  of  acute  gastro¬ 
enteritis.  The  disease  began  with  a  rise  of  temperature  to  38°  or  39-5°  C.  (100-4° 
or  103°  F.),  headache,  colic,  diarrhoea,  and  general  debility.  In  some  cases  there 
was  vomiting,  in  others  nausea  only  ;  several  fainted,  and  one  man  was  seized  with 
convulsions.  The  majority  were  drowsy  and  apathetic  ;  on  the  following  day  their 
conjunctiva)  were  yellow,  and  in  one  case  there  was  general  jaundice.  A  number 
of  them  complained  of  a  feeling  of  tickling  in  the  throat,  the  mucous  membrane  of 
which  was  slightly  swollen.  Other  complications  were  herpes  labialis  and  salivation. 
There  was  no  mydriasis.  The  fever  continued  till  the  third  day.  There  were  from 
four  to  six  motions  of  the  bowels  each  day,  the  faces  being  diarrhoeal  in  character 
and  containing  no  potatoes,  but  pieces  of  undigested  plums  which  had  formed  part 
of  the  men's  dinner.  In  two  cases  the  fever  reappeared  after  two  days,  but  after 
one  or  two  days  the  temperature  became  normal  again.  The  men  were  kept  in 
bed  and  were  treated  with  abdominal  wet  packs,  three-decigramme  (four  and  a 
half  grains)  doses  of  calomel,  and  afterwards  with  laudanum.  Nearly  all  recovered 
in  a  few  days.  It  was  found  that  on  May  29th,  being  Whit-Sunday,  a  portion  of 
their  dinner  had  consisted  of  plums  and  potatoes,  the  potatoes  having  been  quite 
recently  supplied  to  the  kitchen  of  the  company.  The  plums  proved  to  be  normal, 
and  the  potatoes  were  therefore  carefully  examined.  They  were  large  white,  round 
ones,  comparatively  few  of  which  had  sprouted .  They  had  been  boiled  for  twenty  - 
five  minutes.  On  chemical  analysis  of  the  potatoes  solanine  was  found  to  the 
extent  of  0-38  part  per  1,000  in  the  boiled  and  0-24  part  per  1,000  in  the  raw.  On 
an  average  every  man  who  fell  ill  had  0-3  gramme  (four  and  a  half  grains)  of  solanine, 
a  quantity  sufficient  to  produce  toxic  effects.  The  rest  of  the  potatoes  were,  of 
course,  not  used  ;  and  accordingly  no  other  cases  of  poisoning  occurred.”  1 

In  the  Glasgow  outbreak  in  1917  (sixty-one  cases,  one  fatal),  Harris  and  Cockburn 
(Analyst,  1918,  43,  133)  found  0-041  per  cent,  of  solanine  in  the  potatoes,  and 
during  the  1922  epidemics  in  Germany,  amounts  varying  from  0-01  per  cent,  to 
as  much  as  0-79  per  cent,  were  reported.  In  one  outbreak,  on  the  other  hand  (Man. 
med.  Woch.,  1903,  p.  2282),  the  symptoms  were  shown  to  be  due  to  B.  proteus 

vulgaris. 


Tests.  Solanine  is  nearly  insoluble  in  water,  and  insoluble  in  ether 
or  chloroform  but  soluble  in  amyl  alcohol.  With  Mandelin  s  reagent 
it  gives  a  yellow  colour  which  changes  through  orange  to  purple  red, 
brown,  red,  violet  and  blue  green,  finally  fading  altogether.  Concen¬ 
trated  sulphuric  acid  gives  an  orange  colour  changed  on  warming  o 
violet  and  brown.  Marquis’  reagent  gives  a  bluish-violet  which  tun 
brown  very  quickly  and  then  slowly  changes  to  an  olive-green. 


1  Lancet,  1899,  2,  p.  1554. 
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Poisoning  by  Strychnos  nux  Vomica 

Source  and  Method  of  Occurrence.  I  lie  plant  Strychnos  nux  vomicci, 
from  which  the  seeds  are  obtained  and  imported,  is  not  a  native  of  this 
country.  The  seeds  are  flat  rounded  discs  about  the  size  of  a  shilling, 
covered  with  radiating  silky  fibres,  and  slightly  depressed  in  the  centre. 
They  are  of  a  light  brown  colour,  very  hard,  tough,  and  difficult  to 
pulverise.  The  powder  is  of  a  grey-brown  colour,  like  that  of  liquorice 
or  jalap.  It  is  sometimes  met  with  in  a  coarsely  rasped  state.  It  owes 
its  poisonous  properties  to  the  presence  of  the  alkaloid  strychnine ,  to 
the  extent  of  about  1  per  cent.,  associated  with  another  alkaloid  named 
brucine,  of  similar  but  feebler  poisonous  properties,  in  a  somewhat  higher 
percentage.  The  average  yield  of  the  two  alkaloids  is  about  3  per  cent. 
Ignatius  beans  (S.  Ignatii),  another  common  source,  contain  about  2  per 
•  cent,  of  strychnine  and  half  that  amount  of  brucine.  Strychnine  has 
a  very  bitter  taste  even  in  very  small  quantity  ;  but  as  it  destroys  life 
in  a  small  dose,  and  it  may  be  given  in  the  form  of  pills,  or  professedly 
administered  as  quinine  or  other  medicine,  it  offers  every  facility  for 
criminal  administration. 

The  pharmacopoeia!  preparations  of  nux  vomica  and  strychnine  are  : 
Of  nux  vomica  itself,  nux  vomica  powder  (1*2  per  cent,  strychnine), 
liquid  extract  (1-5  per  cent,  of  strychnine),  dose  one  to  three  minims,  a 
dry  extract  (5  per  cent,  strychnine),  dose  one-quarter  to  one  grain,  and 
the  tincture  (0T25  per  cent,  of  strychnine),  dose  ten  to  thirty  minims  ; 
of  the  alkaloid  the  only  preparation  is  the  liquor  strych.  hydrochlor. 
(one  grain  in  110  minims),  dose  three  to  twelve  minims  and  Syrup  Ferri 
Phosph.  cum  Quinine  et  Strychnine,  “Easton’s  Syrup”  (0-025  per  cent, 
strychnine).  The  official  dose  of  strychnine  hydrochloride  is  grain. 

Strychnine  may  he  accidentally  mixed  with  ordinary  medicaments. 

t  ^  189!  tw°  adults  died  at  intervals  of  several  weeks  after  the  purchase  in 
London  of  Epsom  salts  at  a  particular  shop  ;  and  in  each  case  it  was  ascertained 
that  death  was  due  to  strychnine.  In  1888,  a  gardener  murdered  his  wife  and  son 
by  means  of  pills  containing  strychnine,  substituted  for  ordinary  purgative  pills.1 

Sir  Thomas  Stevenson  knew  extract  of  nux  vomica  to  be  sold  and 
taken  in  mistake  for  extract  of  sarsaparilla  with  fatal  result.  No  strveh- 
nme  may  now  be  sold  in  rat  poisons  or  in  any  other  way  to  the  public 
except  as  an  ingredient  in  a  medicine. 

A  certain  number  of  deaths  take  place  from  the  accidental  ingestion 
tuinous  preparations  of  strychnine  such  as  tablets  of  Easton’s  Syrup, 

In  April  1904,  at  Barrow,  a  child  found  a  box  of  pills  made  un  to 
contain  the  dose  of  a  drachm  of  Easton’s  Syrup.  Of  these  he  ate  ten 
and  soon  died  in  convulsions.  This  is  a  very  typical  case  of  ffiVfh’ 
dangers  of  disguising  nauseous  drugs  by  modern  pharmacy  and  (b)  ! 

carelessness  with  which  potent  drufs  are  left  about  7’  {  )  16 

2  f-, V'  Bowles,  C.  C.  C.,  January,  1888. 

Health  J.,  1935,  26, ”237 Assoc-’  1930>  95,  1,J‘>1.  Ross  and  Brown,  Canad.  Pub. 
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Toxicity  and  Fatal  Dose.  The  medicinal  dose  of  strychnine  for  an 
adult  i anges  from  3^—^  of  a  grain.  One-thirtieth  of  a  grain  has  caused 
the  death  of  a  child  between  two  and  three  years  of  age  in  four  hours. 
Three-quarters  of  a  grain  killed  a  child,  cet.  7},  in  half  an  hour.1  In 
t  wo  cases  of  adults,  in  each  of  which  a  quarter  of  a  grain  had  been  taken 
by  mistake,  the  patients  recovered  only  under  early  treatment.  The 
smallest  fatal  dose  in  an  adult  was  in  the  case  of  Dr.  Warner.  Half  a 
grain  of  the  sulphate  of  strychnine  here  destroyed  life.2  So  powerful 
are  the  effects  of  this  drug  in  certain  cases,  that  ordinary  medicinal  doses 
can  scarcely  be  borne.  A  gentleman  took  one-twentieth  of  a  grain  of 
strychnine  in  each  of  six  doses  during  a  period  of  two  or  three  days. 
Severe  fits  of  tetanus  occurred,  although  half  a  grain  had  not  been  taken 
altogether.  It  is  probable  in  such  cases  that  elimination  is  either  arrested 
or  imperfectly  performed.  Tweedie  prescribed  pills  for  a  gentleman 
each  containing  one-fifteenth  of  a  grain  of  strychnine.  He  took  altogether 
five  of  them,  or  one-third  of  a  grain,  at  intervals.  The  patient  was  seized 
with  alarming  tetanic  convulsions,  continuing  for  some  time.  There  was 
also  opisthotonos  of  a  severe  kind.  He  slowly  recovered.  In  two  cases 
Sir  Thomas  Stevenson  has  found  doses  of  one-twelfth  and  one-fifteenth  of 
a  grain  of  strychnine  to  produce  tetanic  convulsions.  A  fatal  dose  of  * 
strychnine  for  an  adult  may  be  assigned  at  from  half  a  grain  to  two 
grains,  although  it  has  been  stated  that  in  America  deaths  have  resulted 
from  one-quarter  of  a  grain. 

Harvey  Littlejohn3 * 5  described  the  following  cases  of  strychnine 
poisoning,  which  are  of  considerable  interest  : — 


A  naval  officer  of  twenty-five  wanted  a  “  pick-me-up  and  was  given  one 
drachm  of  liq.  strychnin*  hydrochloridi  by  a  ship’s  doctor  who  misread  the  dose 
printed  in  his  Pharmacopoeia.  After  twenty  minutes  the  officer  laughingly  com¬ 
plained,  “  That  was  strong  stuff.  I  can’t  walk  properly  now.”  The  doctor 
became  suspicious,  discovered  his  error,  and  gave  the  officer  salt  and  vater  and 
tartar  emetic,  which  produced  some  vomiting.  In  spite  of  this,  and  of  artificial 
respiration,  the  officer  died  from  respiratory  failure  three-quarters  of  an  hour  after 
taking  the  poison  and  after  only  one  convulsion.  One  drachm  of  liq.  strychnin* 

hydrochlorici  contained  0-55  gr.  of  strychnine. 

A  boy,  aged  three  and  a  half,  was  found  playing  with  some  tabloids  of  Easton  s 
Syrup.  After  an  interval  he  had  convulsive  seizures  and  died  on  arrival  at  hospital 
not  more  than  one  and  a  half  hours  after  taking  the  tabloids.  As  far  as  could  be 
ascertained,  he  had  taken  two  or  possibly  three  tabloids,  equal  to  a  total  of  < 
thirty-second  or  one-twentieth  of  a  grain  of  strychnine.  mnman 

Mr.  John  Webster  quoted  a  case  of  tolerance  to  the  drug  m  which  »  woman 
took  increasing  doses  of  strychnine  for  two  years  before  her  death.  In  the  la- 
few  weeks  these  doses  rose  from  one-tenth  to  two-fifths  of  a  grain  per  day  without 
the  appearance  of  symptoms,  perhaps  partly  owing  to  the  presence  of  paraldehy 
in^he>  prescription  ^  Post-mortem  analysis  showed  only  very  faint  traces  of  strych- 
Sue  LTe  HveTSid  stomach,  too  small  to  estimate,  although  the  large  doses  were 

taken  up  to  death. 

As  in  other  cases  of  poisoning,  many  recoveries  have  taken  p  aee 
after  much  larger  doses.  There  are  several  instances  on  record  m  whic 
persons  have  recovered  after  taking  one  grain  or  more.  A  case  of  leco 
from  two  or  three  grains  is  reported.-  A  girl  f  covered  m  six  or  seve 
hours  from  a  dose  of  four  grams  of  strychnine.-  When  hist  seen, 


1  Ann.  d' Hyg.,  1 861, ,1.  133,  ^ 

2  “  On  Poisoning  by  Strychnia,  pp- J 1'*y- 

3  Trans.  Med.- Leg.  Soc.,  vol.  19,  19-o. 

“  Lancet,  1861,  2,  p.  169. 

5  Ibid.,  1863,  1,  p.  54. 
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was  sensible,  and  while  talking  was  suddenly  seized  with  the  usual 
symptoms.  She  had  only  three  paroxysms.  There  is  an  instance 
reported  in  which  a  person  is  said  to  have  recovered  from  a  dose  of  seven 
grains  of  strychnine,1  and  one  in  which  recovery  took  place  under  treat¬ 
ment  after  the  taking  of  twenty  grains  of  sulphate  of  strychnine.  in 
reference  to  this  alleged  recovery  from  large  doses,  it  may  be  a  question 
whether  the  strychnine  wras  not  mixed  with  some  other  substance, 
whereby  its  poisonous  properties  were  weakened.  Instances  of  recovery 
from  doses  above  one  or  two  grains  must  be  regarded  as  exceptional. 

With  respect  to  nux  vomica,  three  grains  of  the  alcoholic  extract 
have  destroyed  life.  The  smallest  fatal  dose  of  the  powder,  was  in  a 
case  reported  by  Hoffmann,  and  quoted  by  Christison,  also  by  Traill.3 
Thirty  grains  of  the  powder,  given  in  two  doses  of  fifteen  grains  each, 
proved  fatal.  The  poison  was  given  by  mistake  for  bark  to  a  patient 
labouring  under  quartan  fever.  This  is  about  equivalent  to  the  weight 
of  one  full-sized  seed,  and  to  only  one-third  of  a  grain  of  strychnine. 
The  dose  of  nux  vomica  required  to  destroy  life  became  of  some  impor¬ 
tance  in  R.  v.  Wren ,4  The  prisoner  was  convicted  of  an  attempt  to 
administer  this  poison  in  milk  ;  the  quantity  separated  from  the  milk 
amounted  to  forty-seven  grains.  The  intense  bitterness  which  the 
nux  vomica  gave  to  the  milk  led  to  detection. 


Duration.  The  time  at  which  the  symptoms  commence  appears 
from  the  recorded  cases  to  be  subject  to  great  variation.  In  poisoning 
by  nux  vomica  the  symptoms  generally  appear  more  slowly  than  in 
poisoning  by  strychnine.  Until  they  set  in  the  patient  is  capable  of 
walking,  talking,  and  going  through  his  or  her  usual  occupations.  In 
one  case  a  man  swallowed  about  300  grains  of  nux  vomica,  and  no 
symptoms  appeared  for  two  hours.  He  then  died  rapidly  in  a  violent 
convulsive  fit.  On  an  average  in  poisoning  by  strychnine  the  symptoms 
appear  within  from  five  to  twenty  minutes.  In  one  case  convulsions  came 
on  in  five  minutes.5  In  two  cases  at  least,  an  hour  has  elapsed.0 

The  longest  interval  recorded  was  in  the  following  case  :  A  boy, 
cet.  12,  swallowed  a  pill  containing  three  grains  of  strychnine.  No 
symptoms  appeared  for  three  hours  ;  they  then  set  in  in  the  usual  way, 
and  death  took  place  in  ten  minutes.  It  was  proved  that  the  pill  taken 
contained  three  grains  of  strychnine,  with  mucilage.  The  pills  had  been 
prepared  eight  months  previously  for  the  purpose  of  poisoning  dogs  ‘ 

ence  they  were  hard,  and  would  undergo  only  a  slow  solution  in  the 
stomach.7 


The  form  m  which  the  poison  is  administered  or  applied  has  a  con¬ 
siderable  influence  on  the  time  at  which  the  symptoms  commence  Thus 
when  strychnine  is  given  in  pills  especially  if,  as  in  the  above  case 
they  are  hard  the  symptoms  are  much  longer  in  appearing  than  when 
the  poison  is  taken  in  solution.  When  strychnine  is  given  in  solution 
the  symptoms  soon  appear,  and  death  takes  place  rapidly.  This  fact 

1  Med.  Gaz.,  vol.  41,  p.  305 

2  B.M.J .,  1892,  2,  p.  179. 

3  “Outlines,”  p.  137. 

*  Winchester  Spring  Ass.,  1851. 

5  Ann.  d'Hyg.,  1801,  1,  133. 

6  Lancet,  1850,  2,  p.  259. 

7  Ibid.,  1861,  2,  p.  480. 
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connected  with  the  absorption  of  this  poison  has  been  ignored.  Palmer 
gave  to  the  deceased,  Cook,  two  pills  supposed  to  contain  strychnine 
Ao  symptoms  were  observed  for  an  hour  and  a  quarter.  More  than  one 
expert  deposed  that  this  interval  rendered  it  impossible  that  the  symptoms 
could  have  been  caused  by  strychnine.  The  above-mentioned  cases  will 
show  that  this  opinion  was  in  conflict  with  ascertained  facts.1 

If  fhe  poison  is  given  hypodermically  or  applied  to  an  ulcerated  or 
diseased  surface,  or  even  to  a  healthy  mucous  surface,  absorption  may 
take  place  rapidly,  and  the  interval  for  the  production  of  symptoms  is 
then  proportionately  short. 

Period  at  which  Death  takes  place.  Death  usually  occurs  after  four 
or  five  convulsions  and  usually  within  about  an  hour  after  taking  the 
drug,  and  it  is  exceptional  to  live  for  more  than  two  hours  after  a  fatal 
dose.  Many  cases  have  been  reported,  however,  in  which  death  occurred 
within  less  than  an  hour  and  also  in  which  life  has  been  prolonged  for 
several  hours.  In  the  latter  there  has  usually  been  delay  in  absorption 
of  the  drug.  In  the  case  of  Warner  the  symptoms  commenced  within 
five  minutes,  and  death  took  place  within  about  eighteen  minutes.  On 
the  other  hand,  in  the  case  of  Cook  the  symptoms  did  not  commence 
until  fifty-five  minutes  after  the  poison  was  taken,  but  the  case 
terminated  fatally  within  twenty  minutes  after  their  commencement. 

Gray  refers  to  a  case  which  proved  fatal  within  five  minutes.2  One  of 
the  longest  cases  of  duration  was  that  of  an  adult,  who  died  within  six  hours 
from  a  dose  of  three  grains  of  strychnine.3  Some  years  ago  Dr.  F.  J. 
Smith  had  an  accidental  case  under  his  care  (it  was  doubtless  strychnine 
poisoning  originally)  ;  the  girl  recovered  from  the  definite  symptoms  of 
the  strychnine,  but  died  two  days  later,  apparently  from  exhaustion.4 
In  1876,  a  case  was  tried5  in  which  the  prisoner  was  convicted  of  the 
murder  by  means  of  strychnine  of  a  woman  with  whom  he  cohabited. 
The  poison  was  administered  in  the  form  of  vermin  killer,  given  in 
decoction  of  sarsaparilla.  The  woman  lived  about  five  hours  and  three- 
quarters  after  taking  the  poison.6  Clover  survived  about  six  hours. 
In  1893,  at  Warialda,  in  Australia,  a  man  took  on  an  empty  stomach 
about  seven  or  eight  grains  of  strychnine  ;  he  lived  for  nine  clear  hours. 
Symptoms  began  within  fifteen  minutes.  Under  treatment  by  washing 
out  the  stomach  and  administering  chloral  and  chloroform,  convulsions 
subsided  for  over  four  hours,  and  then  returned  and  proved  fatal  at  the 
time  stated.  The  case  was  recorded  by  Dr.  J.  T.  Henry,  medical  officer 
of  the  Warialda  Hospital,  where  the  victim  was  treated,  and  he  remarks 
that  the  usual  assumption  that,  if  a  patient  lives  four  hours  after  poison¬ 
ing  by  strychnine  he  is  practically  safe,  was  not  borne  out  in  the  case. 

In  poisoning  by  nux  vomica,  death  usually  occurs  within  two  hours  ; 
but  Christison  mentions  a  case  in  which  a  man  died  wifi  in  fifteen  minutes 
after  taking  a  dose.7  This  is  probably  the  shortest  period  recorded. 

Symptoms.  At  a  variable  interval  after  taking  eithei  nux  \omica 
or  strychnine  in  a  poisonous  dose,  the  patient  experiences  a  sense  o 


B.  v.  Palmer,  C.  C.  C.,  1856. 

“  Strychnine.”  1872,  p.  55. 

Guy’s  Hosp.  Rep.,  1857,  p.  483. 

Bond.  Hosp.  Case  Records,  1894.  lft7R 

B.  v.  Silas  Barlow,  alias  Silas  Smith,  C.  C.  C.,  November,  18/ 
Pharm.  Jour.,  December  2nd,  1876,  p.  467. 

7  Op.  cit.,  p.  898. 
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uneasiness  and  restlessness,  accompanied  by  a  feeling  of  suffocation,  and 
not  infrequently  by  a  sense  of  impending  calamity  or  death.  There  is 
a  shuddering  or  a  trembling  of  the  whole  frame,  with  twitchings  and 
jerkings  of  the  head  and  limbs.  Tetanic  convulsions  then  commence 
suddenly  with  great  violence,  and  nearly  all  the  muscles  of  the  body 
are  simultaneously  affected.  The  limbs  are  stretched  out  involuntarily, 
the  hands  are  clenched,  the  head  after  some  convulsive  jerkings  is  bent 
backwards,  and  the  whole  of  the  body  becomes  as  stiff  as  a  board.  As 
the  convulsions  increase  in  frequency  and  severity  the  body  assumes  a 
bow-like  form  (opisthotonos),  being  arched  in  the  back  and  resting  on 
the  head  and  heels.  The  head  is  firmly  bent  backwards,  and  the  soles 
of  the  feet  are  incurved,  or  arched  and  everted,  the  legs  sometimes 
separated.  The  abdomen  is  hard  and  tense,  and  the  chest  spasmodically 
fixed,  so  that  respiration  is  arrested.  The  face  assumes  a  dusky,  livid, 
or  congested  appearance,  with  a  drawn,  wild,  or  anxious  aspect  ;  the 
eyeballs  are  prominent  and  staring,  and  the  lips  are  livid.  The  intellect 
is  clear,  and  the  sufferings  during  this  violent  spasm  of  the  voluntary 
muscles  are  severe.  The  patient  in  vain  seeks  for  relief  in  gasping  for 
air,  and  in  requiring  to  be  turned  over,  moved,  or  held.  The  muscles 
of  the  lower  jaw  are  generally  the  last  to  be  affected  by  this  poison. 
The  jaw  is  not  always  fixed  during  a  paroxysm.  The  patient  can  fre¬ 
quently  speak  and  swallow,  and  great  thirst  has  been  observed  among 
the  symptoms.  In  some  cases  of  poisoning  by  nux  vomica,  the  jaw  has 
been  fixed  by  muscular  spasm,  which  has  come  on  suddenly  in  full 
intensity  with  tetanic  spasms  in  other  muscles.  The  sudden  and  universal 
convulsion  affecting  the  voluntary  muscles  has  sometimes  been  so  violent 
that  the  patient  has  been  jerked  off  the  bed.  After  an  interval  of  half 
a  minute  to  one  or  two  minutes  the  convulsions  subside  ;  there  is  an 
intermission.  The  patient  feels  exhausted,  and  is  sometimes  bathed  in 
perspiration.  It  has  been  noticed  in  some  of  these  cases  that  the  pupils 
during  the  paroxysms  are  dilated,  while  in  the  intermission  they  are 
contracted.  The  pulse  during  the  spasms  is  so  quick  that  it  can  scarcely 
e  coun  e  .  S  ight  causes,  such  as  an  attempt  to  move,  a  sudden  noise 
a  draught  of  air,  or  gently  touching  the  patient,  will  frequently  bring 
on  a  recurrence  of  the  convulsions.  In  cases  likely  to  prove  fatal  they 
rapidly  succeed  each  other,  and  increase  in  severity  and  duration  until 

mo  Wd  b  ^  ,patf nt  dles,  utterly  exhausted.  The  tetanic  symptoms 
produced  by  strychnine,  when  once  clearly  established,  progress  ranidlv 

— “  vrs  Ti- 1"*"?  — •  usasit 

the  symptoms  the  person  either  dies  or  recovers,  according  to  the  ^verity 

d thecrs The *“»*"*- 

following  table  showsThe  cldefdiSnce!?-18  tetanUS'  The 

Strychnine.  m  . 

i  i  1  etanus. 

’  '  heaHh  m  PreVi°US  g°°d  *•  Grad™‘  <™et  with  some  pre- 

monitory  symptoms  of  illness. 

2.  Usually  commences  in,  and  espe¬ 
cially  affects,  the  lower  jaw. 


2.  Does  not  commence  in,  nor 
especially  affect,  the  jaw. 
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Strychnine. 

3.  Relaxation  between  the  fits  is 

quite  complete. 

4.  Steadily  worse  or  steadily 

better. 


Tetanus. 

3.  Relaxation  between  the  spasms 

never  quite  complete.  Some 
residual  stiffness  is  invariable. 

4.  Progress  rarely  steady  in  either 

direction  unless  case  is  very 
severe  or  very  mild. 


The  spasms  due  to  spinal  meningitis  may  be  diagnosed  by  the  history, 
the  high  temperature  and  from  spinal  punctures.  The  spasms  of  pilepsy 
are  distinguished  from  those  of  strychnine  by  the  loss  of  consciousness 
in  the  former.  Hysterical  states  are  distinguished  by  the  difference  in 
onset  usually  but  occasionally  may  be  indistinguishable  from  strychnine 
poisoning,  but  if  there  is  any  difficulty  then  treat  as  for  strychnine 
poisoning. 


Treatment.  It  is  most  important  to  control  the  tetanic  spasms 
before  attempting  any  other  treatment  otherwise  the  patient  will  die. 
The  patient  must  be  kept  absolutely  quiet  in  a  darkened  room,  free  from 
draughts  or  sudden  noises  and  movements.  It  may  be  necessary  to  put 
the  patient  lightly  under  chloroform  but  as  soon  as  possible  a  barbiturate, 
such  as  sodium  pentobarbital  (3-5  grains)  or  sodium  amytal  (5-10  grains), 
should  be  administered  slowly  b  v"  ntravenous  injection  watching  the  effect. 
If  the  convulsions  cease,  further  doses  may  be  given  orally.1  Having  con¬ 
trolled  the  spasms,  wash  out  the  stomach  with  warm  water  in  which  animal 
charcoal  is  suspended,  or  with  0T  per  cent,  potassium  permanganate 
solution.  After  washing  out  the  contents  a  suspension  of  charcoal 
should  be  left  in  the  stomach.  If  the  stomach  cannot  be  washed  out  an 
injection  of  apomorphine  ^  grain  should  be  given  to  procure  emesis  or 
one  of  the  ordinary  emetics  given  by  the  mouth.  Spontaneous  vomiting 
does  not  usually  occur.  After  emptying  the  stomach  the  patient  may 
be  kept  under  the  influence  of  a  barbiturate.  If  there  is  any  respiratory 
difficulty  artificial  respirations  may  have  to  be  adopted.  The  patient 
must  be  kept  under  observation  for  several  hours.  Chloral  hydrate  has 
been  used  as  an  antagonist  to  strychnine.  A  man  swallowed  two  three¬ 
penny  packets  of  Battle’s  “  Vermin  Killer,”  which  produced  typical 
symptoms  of  strychnine  poisoning  ;  the  patient  did  not  vomit,  nor  was 
the  stomach  emptied.  Twenty  grains  of  chloral  hydrate  dissolved  in 
water  were  injected  subcutaneously,  followed  by  a  second  dose  of  twenty 
grains,  and  subsequently  by  ten  grains  more  ;  twenty  grams  were  also 
given  by  the  mouth  as  soon  as  the  patient  could  swallow  ;  recovery  tooK 

place.2 


Post-mortem  Appearances.  There  are  no  specific  appearances  found 
in  strychnine  poisoning.  The  ordinary  signs  of  asphyxia  are  obsene 
and  tliere  may  be  peticheal  hemorrhages  in  some  of  the >  visa*  . 
brain  and  spina]  cord  must  be  examined  carefully  to  exclude  a  y 

ditions  which  might  cause  convulsions.  normal  death 

Rigidity  of  the  muscles  occurs  more  rapidly  than  nc  . 

but  is  not  prolonged  unduly.  In  rabbits  poisoned  by  strychnine,  ^ 
author  observed  the  body  of  one  to  remain  perfectly  ngid  to 


1  Travel  1  and  Gold,  Jour.  Pharm.  and  Exp.  Therap.,  51,  129  (1934). 

2  Lancet,  1889. 
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while  another  had  lost  all  rigidity  and  had  begun  to  putrefy  after 
thirty-six  hours.  It  is  not  any  special  influence  of  the  poison  on  the 
muscles,  but  the  mode  in  which  it  operates  on  the  system,  that  determines 
the  commencement  and  duration  of  rigidity  in  the  dead  body. 

The  rise  of  temperature  after  death  in  strychnine  poisoning  may 
cause  the  body  to  be  warm  for  an  unusual  length  of  time. 


Analysis.  Strychnine  is  rapidly  absorbed  mainly  from  the  small 
intestine  but  also  from  the  stomach.  It  appears  to  be  in  great  part 
detoxicated  by  the  liver  and  also  by  the  muscular  tissues.  A  propirtion 
is  excreted  in  the  urine.  It  is  as  a  rule  readily  discovered  by  analysis 
even  after  long  periods.  Persons  have  died  from  strychnine,  and  no 
trace  of  the  poison  has  been  found  in  the  body.  In  a  case  of  poisoning 
by  this  alkaloid,  which  was  the  subject  of  a  trial  for  murder  in  1861, 
Reese  made  separate  analyses  of  the  contents  of  the  stomach  and  the 
contents  of  the  intestines,  as  well  as  of  the  tissues,  and  each  one  of  these 
was  repeated  to  avoid  error.  Yet  there  was  no  evidence  of  the  presence 
of  strychnine  by  the  bitter  taste  of  the  final  extract,  nor  by  the  colour 
tests.  In  Reese’s  case  the  quantity  taken  was  unknown,  the  woman 
lived  five  or  six  hours,  and  the  body  was  not  examined  until  six  weeks 
after  death.  A  small  but  fatal  dose,  and  the  duration  of  the  case,  will 
sufficiently  account  for  the  negative  results  without  resorting  to  any 
other  l^pothesis. 

The  following  case  shows  the  rapidity  with  which  the  poison  may  be 
diffused  and  deposited  in  the  tissues  when  a  large  dose  has  been  taken  : — 


A  strong,  healthy  man,  cet.  43,  placed,  upon  his  dry  tongue,  at  10  p.m.,  a  powder 
which  contained  six  grains  of  Dover’s  powder  and  five  grains  of  strychnine  (dispensed 
by  mistake  for  five  grains  of  James’s  powder).  He  complained  of  a  bitter  taste, 
as  ed  for  an  orange,  and  found,  on  sucking  this,  that  it  increased  the  bitterness  ; 
the  acid  juices  of  the  orange  dissolved  the  strychnine,  and  thus  favoured  its  early 
absorption.  In  fifteen  minutes  he  went  to  bed.  Twitchings  of  the  muscles  then 
came  on,  and  the  patient,  from  previous  experience  in  taking  strychnine  as  a 
medicine,  was  fully  aware  of  the  cause  of  the  symptoms.  He  complained  of  his 
owels  being  drawn  up  ;  he  drew  his  knees  up  as  if  to  his  mouth,  gave  a  yell,  seized 
forTit!  WaS  s,tandu}f  ^  and  became  apparently  unconscious  (exhausted) 
wTth  a  Vfofo  f  mmu  es-  then  revived’  but  in  a  few  minutes  was  again  seized 
TftelwMdi  alinir^  T  if “  fa™  character,  and  he  died  in  two  or  three  minutes 

elOTure  of  tife  laws  h!r  T,  7  taking the  Powder-  Owing  to  a  spasmodic 

rati3  hut  ,17  ’J ?  Tsable  to  sPeak  oniy  for  a  few  minutes  at  a  time  ;  he  was 
rational,  but  seemed  to  be  m  great  terror. 

Edwards  found  strychnine  in  the  stomach,  the  quantity  being  esti- 

the  hie  aHUt  T«rT-  He  als°  found  the  poison  in  the  tongue  and 

zr,r "X 

-us 

t  r~  “il  r**' 

or  disproof  of  the  non-detection  of  strychnine  110  COrroboratlon 

case  of  CoX^r"  PUsoning ‘by' 'steydmif  ”“g  the  memorable 
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A  most  able  legal  analysis  of  it  was  published  by  Stephen  in  his  “  General 
View  of  the  Criminal  Law  of  England  ”  (1863,  p.  357).  Of  the  foreign 
reports  one  by  Tardieu,  in  the  Ann.  d’  Hyg.,  for  1856,  2,  371,  and  1857, 
1,  132,  and  the  other  by  Casper,  in  Horn's  Vierteljahrsschr.  fur  Ger. 
Med.,  etc.,  1864,  2,  p.  1,  are  the  most  correct  in  their  medical  and 
medico-legal  details. 

Sir  Thomas  Stevenson  believed  that  much  smaller  quantities  of 
strychnine  might  be  detected  when  mixed  with  organic  matters  than 
was  considered  possible  by  Taylor  ;  and  that  with  improved  methods  of 
analysis  strychnine  could  not  fail  to  be  detected  in  the  body  in  any 
case  of  poisoning  by  this  alkaloid  proving  fatal  within  a  couple  of  hours. 


As  a  rule  it  may  be  readily  detected  in  the  urine  during  the  course  of  a 
case  of  strychnine  poisoning,  and  also  when  the  alkaloid  is  being  given 
in  ordinary  medicinal  doses.  Strychnine  resists  decomposition  to  a 
greater  extent  than  the  other  common  alkaloids,  and  hence,  when  given 
in  large  doses,  is  often  detected  in  the  exhumed  bodies  of  animals.  Sir 
Thomas  Stevenson  extracted  one-sixteenth  grain  from  two  pounds  of 
the  exhumed  viscera  of  a  woman  (Matilda  Clover)  more  than  six  months 
after  burial,  although  the  deceased  had  survived  the  administration  of 
the  poison  for  six  hours.  There  was,  so  far  as  he  was  aware,  no  other 
recorded  case  of  the  detection  of  strychnine  in  this  country  after  exhuma¬ 
tion,  though  two  cases  are  recorded  on  the  Continent  of  its  detection 
after  exhumation  of  human  remains.1 

Powdered  nux  vomica  yields  to  water  and  alcohol,  strychnine,  brucine, 
igasuric  acid,  and  some  common  vegetable  principles,  the  strychnine 
varying  from  0‘28  to  1*8  per  cent.  Heated  on  platinum  foil,  it  burns 
with  a  yellow  smoky  flame.  Nitric  acid  turns  it  a  dark  orange-red 
colour,  which  is  destroyed  by  stannous  chloride.  These  properties  are 
sufficient  to  distinguish  it  from  various  medicinal  powders  which  it 
resembles.  In  one  case  of  poisoning  by  this  substance2  a  quantity  of 
guaiacum  powder  was  mixed  with  the  nux  vomica.  This  so  completely 
changed  the  action  of  nitric  acid  as  in  the  first  instance  to  create  some 
difficulty  in  identifying  the  substance.  The  analyst  must  be  prepared 

for  these  admixtures  or  adulterations.  . 

The  aqueous  infusion  or  decoction  is  reddened  by  nitric  acid,  and 
freelv  precipitated  by  tincture  of  galls.  Ferric  sulphate  gives  with 
an  olive-green  tint.  The  fine  silky  fibres  or  hairs  which  cover  the  surface 
of  the  seed  may  be  obtained  by  washing  the  residue  of  the  powder  m 
the  stomach,  where  it  remains  unaltered,  or  the  sediment  of  any  liquid 
with  which  the  nux  vomica  may  have  been  mixed  1  bey  present  a 
characteristic  appearance  under  the  microscope  Strychnine  may 

extracted  from  nux  vomica  by  the  process  described  on  p.  /<>.,. 

There  is  one  caution  to  be  given  in  reference  to  the  examination  of 

the  stomach.  As  death  is  commonly  rapid,  a“V  Should  alwws  be 
the  colouring  matter,  either  soot  or  Prussian  blue,  should  always 

sought  for  in  the  stomach.  Strychnine  may  or  may  not  be  hum, 

according  to  the  amount  swallowed  and  the  degree  to  which  abso.pt.o 

hl13 , Strychnin^  This  alkaloid  may  be  readily  obtained  in  crystalline 
orm  from  an  alkaline  solution. 


and  is 
it 


ay  oe  reiuuij 

The  crystals  are  very  small,  and  tnei 


1  R.  v.  Neill,  C.  c.  C.,  October  1892. 

2  R.  v.  Wren. 
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form  is  subject  to  great  variation,  according  to  the  strength  of  the  solution, 
the  rapidity  or  slowness  of  evaporation,  the  presence  of  foreign  matters, 
etc.  They  are  commonly  seen  in  octahedra,  sometimes  lengthened  into 
prisms,  bevelled  at  the  ends,  and  crossing  each  other  at  angles  of  60°. 
There  are  as  many  as  six  or  eight  varieties  of  crystals,  so  that  too  much 
importance  must  not  be  attached  to  their  form.  When  strychnine  is 
procured  from  the  solutions  of  its  salts  bv  the  addition  of  ammonia,  it 
is  usually  deposited  in  long  slender  prisms. 

Tests.  (1)  Strychnine  (C21H22N202)  is  a  white  crystalline  powder 
with  an  intensely  bitter  taste  even  in  solution  at  a  dilution  of  1  in  30,000. 
(2)  When  strongly  heated  on  platinum,  it  melts,  and  burns  like  a  resin 
with  a  black  smoky  flame  ;  in  a  narrow  tube  it  yields  ammonia.  (3)  Sul¬ 
phuric  acid  produces  no  apparent  change  in  it  ;  but  when  to  the  mixture 
a  small  crystal  of  either  bichromate  of  potassium,  ferricyanide  of  potas¬ 
sium,  or  a  small  quantity  of  black  oxide  of  manganese  (manganese 
dioxide),  cerium  peroxide  or  peroxide  of  lead  is  added,  a  series  of  beautiful 
blue,  violet,  and  purple  colours  appear,  which  pass  rapidly  to  a  light  red 
tint,  fading  to  yellow.  Among  these  substances,  black  oxide  of  man¬ 
ganese  will  be  found  preferable.  By  reason  of  its  insolubility,  it  imparts 
no  colour  to  the  liquid  if  strychnine  is  absent  ;  and  if  the  alkaloid  is 
present  it  slowly  brings  out  the  colours,  so  that  there  is  time  to  make 
full  observation.  The  hydrated  or  precipitated  oxide  may  be  used  in 
place  of  the  anhydrous  compound.  Cerium  peroxide  gives  slow  reactions 
in  the  fading  purple  test  and  is  therefore  more  suitable  for  the  detection 
of  small  quantities.  The  same  may  be  said  of  Mandelin’s  reagent,  which 
gives  a  similar  reaction.  Letheby  suggested  the  use  of  a  small  galvanic 
battery  for  the  production  of  the  coloured  reaction.  In  this  case  sulphuric 
acid  only  is  required.  It  presents  no  practical  advantage  over  the  use 
of  oxide  of  manganese.  Gelsemine  is  the  only  alkaloid  which  gives  a 
similar  reaction,  but  the  colour  in  this  case  is  first  red,  then  violet,  and 
finally  green.  A  large  excess  of  bru  ine  or  morphine  interferes  with  the 
reaction.  The  effect  of  brucine,  however,  can  be  avoided  by  dissolving 
the  alkaloids  m  sulphuric  acid,  warming  with  a  trace  of  nitric  acid,  and 
completing  the  test  only  when  the  red  colour  produced  by  the  brucine 
has  laded  to  yellow.  In  this  way  the  brucine  is  destroyed.  (4)  It  is 

snl!,t?™?Tn  i dissolved  by  odd  water,  requiring  7,000  parts  for  its 
solution,  (o)  It  is  easily  dissolved  by  acids,  and  is  precipitated  from  its 

insoluble'  rnfst '  1  .pot“h  °''  ammonia>  “  both  of  which  it  is 

.  oluble  (6)  .Strong  nitric  acid  imparts  to  commercial  strychnine  a 

pale  reddish  colour,  owing  to  the  presence  of  brucine.  (7)  Sulpho- 

molybdic  and  iodic  acids  produce  no  change  of  colour  in  strychnine  and 

hus  distinguish  it  from  morphine.  (8)  Potassium  ferrocyanide  adde 

to  a  solution  of  a  strychnine  salt,  gives  a  yellowish-wliite  crystalline 

precipitate,  sparingly  soluble  in  cold  acidified  water.  Brucine  elves  no 

piecqntate  except  from  very  concentrated  solutions.  (9)  |  0%  of  a 

dilute  solution  of  a  strychnine  salt  (less  than  o-i  nnn  c  \,  ot  a 

S£  Sttstsw  teSsfSK  'r ‘7 " 

at  the  junction  of  the  layers  and  o-rarf  n  106  R  lose'rec^  zone  appears 
The  colour  is  not  destroyed'  by  b Jling  bu{  ifdtt^d'g.  JSm 
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thiocyanate,  or  ammonia,  or  sodium  hydrogen  sulphate  in  excess.  Vera- 
trine  gives  a  similar  colour,  turned  to  a  dirty  yellow  bv  boiling.  (10)  If 
a  solution  of  strychnine  is  administered  hypodermically  to  a  frog,  a  period 
of  uneasiness  and  respiratory  difficulty  is  succeeded  by  tetanic  tremors 
and  then  by  tetanic  convulsions.  These  occur  intermittently,  with 
periods  of  rest,  and  end  in  death  if  the  dose  is  large  enough.  As  little 
as  0-06  mgrm.  can  be  detected  in  this  way.  The  solution  for  injection 
should  be  as  nearly  neutral  as  possible. 

The  salts  of  strychnine  are  readily  soluble  in  water,  and  these  solu¬ 
tions  are  precipitated  by  the  usual  group  reagents  for  alkaloids.  The 
alkalies  and  alkaline  carbonates,  if  diluted,  precipitate  the  alkaloid  in 
slender  prisms.  Sulphocyanide  of  potassium  and  chromate  of  potassium 
give  well-defined  prismatic  crystals.  In  the  last  ,  case  the  crystals  are 
stellated  and  of  a  yellow  colour.  Chromate  of  strychnine  may  also  be 
produced  by  adding  bichromate  of  potassium  to  a  dialysed  liquid  con¬ 
taining  strychnine.  On  draining  the  crystals,  drying  them,  and  adding 
sulphuric  acid,  the  colour  reactions  are  at  once  brought  out.  Picric  acid 
is  an  even  more  delicate  precipitant  of  a  solution  of  strychnine.  It  gives 
small  tufts  or  groups  of  stellated  crystals.  Sulphocyanide  of  strychnine 
in  crystals  may  be  produced  in  solutions  containing  not  less  than  one 
seven-thousandth  part  of  strychnine.  Filhol  recommends  chlorine  and 
auric  chloride  as  delicate  precipitants  of  solutions  of  strychnine,  taking 
care  that  there  is  no  alcohol  in  the  liquid  to  be  tested.  Auric  chloride 
slowly  precipitates,  in  a  crystalline  form,  even  the  six  hundred  and  fiftieth 
part  of  a  grain  of  strychnine.  When  these  precipitates,  drained  of  water, 
are  treated  with  concentrated  sulphuric  acid,  they  are  dissolved,  and  to 
this  mixture  a  crystal  of  bichromate  of  potassium  may  be  added  to 
bring  out  the  blue  coloration  peculiar  to  strychnine. 

Strychnine  has  been  fatally  mistaken  for  santonin,1  salicin,  and 
jalapin,  and  has  thus  caused  death  on  several  occasions.  Jalapin  does 
not  crystallise,  and  the  crystalline  forms  of  santonin  and  salicin  are  very 
different  from  those  of  strychnine. 

These  two  vegetable  principles  differ  from  strychnine  in  their  pro¬ 
perties.  When  heated  in  closed  tubes,  they  give  off  acid  vapours. 
Salicin  is  soluble  in  water.  Santonin  is  not  soluble  in  water,  but  is 
dissolved  by  alcohol.  Tannic  acid  and  potassio-mercuric  iodide  do  not 
p-  ecipitate  the  solutions,  while  they  readily  precipitate  those  of  strych¬ 
nine.  Nitric  acid  has  no  effect  upon  either,  while  sulphuric  acid,  which 
does  not  change  santonin,  gives  a  pink  colour  to  salicin.  The  crystals 
of  santonin  closely  resemble,  in  microscopical  appearance,  those  of  salicin, 
but  they  are  distinguished  from  salicin  and  from  alkaloids  by  acquiring 
a  brilliant  yellow  colour  on  exposure  to  sunlight  without  undergoing  any 


change  of  form. 

From  organic  mixtures  the  alkaloid  is  separated  by  t  le  process 
p  265. 

By  this  method  strychnine  may  be  detected  in  the  organs  of  a  person 
who  'has  died  from  this  poison,  although  the  organs  are  in  a  h  g  ^ 
putrescent  state.  The  process  of  dialysis  will  allow  of  the  sepa  < 
of  strychnine,  when  combined  with  acids  and  in  a  state  of  “‘f ‘°“ro ftch. 
Olood  mucus,  and  other  viscid  organic  matters  found  in  the  stomacn 


i  Lancet,  1870,  1,  p.  598. 
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On  three  or  four  occasions  it  has  been  detected  in  exhumed  bodies,  in 
the  case  of  Clover  six  months  after  burial.  In  all  cases  the  physiological 
test  should  be  used  to  supplement  the  chemical  tests  for  strychnine.  A 
frog  may  be  employed  for  this  purpose. 

Strychnine  in  Organic  Solids.  From  vermin  killers  the  strychnine 
may  generally  be  readily  separated  by  means  of  alcohol,  and  obtained 
in  a  crystalline  form  for  the  application  of  tests.  If  the  vermin  killer  is 
coloured  with  Prussian  blue,  one  or  two  drops  of  sulphuric  acid  will 
remove  the  colour  from  the  separated  alkaloids,  and  black  oxide  of 
manganese  may  be  added.  The  colour  reactions  are  then  as  well  marked 
as  with  pure  strychnine. 

The  alkaloids  strychnine  and  brucine  may  be  detected  in  the  powder 
of  nux  vomica  by  the  following  process  Digest  the  powder  in  a  small 
quantity  of  dilute  sulphuric  acid  on  a  boiling  water-bath.  The  substance 
should  be  well  stirred  with  the  dilute  acid,  which,  after  a  short  time, 
completely  carbonises  it.  The  mass  is  heated  to  dryness,  then  treated 
with  a  small  quantity  of  distilled  water  and  filtered,  by  which  an  acid 
liquid  of  a  pale  sherry  colour  is  obtained.  On  neutralising  this  liquid 
with  potash  or  ammonia,  and  agitating  it  with  twice  its  volume  of  ether, 
the  strychnine  is  separated,  and  may  be  obtained  crystallised  by  the 
evaporation  of  the  ethereal  solution.  The  strychnine  may  also  be 
obtained  by  dialysis.  Ten  grains  of  nux  vomica,  equal  to  three- tenths 
of  a  grain  of  strychnine,  give  satisfactory  results.  Prismatic  crystals  are 
pro  u  ed  which  give  the  appropriate  reactions  with  the  colour  tests. 
Brucine  may  also  be  detected  by  the  action  of  nitric  acid  on  the  crystals. 
Brucine  is  much  more  soluble  in  alcohol  than  strychnine.  If>  therefore, 
the  mixed  alkaloids  are  dissolved  in  hot  alcohol,  they  may  conveniently 
be  separated  by  fractional  crystallisation. 

In  cases  in  which  the  poison  is  contained  in  pills  or  powders  having 
much  organic  matter  soluble  in  alcohol,  it  will  be  advisable  to  employ 
either  dilute  or  concentrated  sulphuric  acid.  It  is  a  remarkable  fact 
that  strychnine  itself  is  not  acted  on  in  the  same  degree  by  sulphuric 
acid  as  ordinary  organic  substances,  or  even  other  poisonous  alkaloids. 


Analysis  of  Brucine  (C23H2eN20 .).  An  alkaloid  generally  associated 
with  strychnine  It  is  contained  in  the  seeds  of  nux  vomica,  and  more 

strychnin?  bi’it  h  “  1  ^  !‘  iS  n0t  80  P°"  a  poison  as 

strychnine  but  the  symptoms  which  it  produces  are  similar.  It  is  con¬ 
sidered  to  have  from  one-twelfth  to  one-fortieth  the  strength  of  strvch- 

ofnsetrychidnen°b  n^fac,  ^  *'he  Col°ur  tests  employed  for  the  detection 
or  strychnine,  b.i  it  acquires  an  intense  red  colour  on  the  addition  of 

iiitiic  acid  and  this  is  changed  to  a  violet  on  the  addition  of  stannous 

c  oridel  hTtC°  °Ur  ‘S  dr£°yed  by  excess  of  “trio  acid  or  of  stannous 
bitter  teste  ■““?  hM  a  similar 

either  in  the  cold  or  when  heated  Sub  l"  ®  produce  ln  14  no  change, 

pink-red  colour  without  carbonising  it  owinTtetl  USUa  y  give;s  to  !t  a 
of  nitric  acid  in  the  acid  •  snhihnm  ,l  i  r  g  •*?  V'®  Presence  of  a  trace 
red  colour  changes  to  greenish  brown  'anf  io"  ' 'J,es  the  same>  but  the 
sulphate  of  brucine  crySL a  blue  black>  The 
ends.  They  are  larger  and  longer  than^^r^ste^^e.  *  **“ 


',i4  POISONING  BY  STRYCHNINE 

Cases.  The  following  personal  narrative  of  an  accidental  case  of 
strychnine  poisoning  is  so  interesting  as  to  deserve  nearlv  verbatim 
report.  It  is  taken  from  the  South  African  Med.  Jour.,  April  1895 

pp.  341  et  seq.,  and  is  from  the  pen  of  Dr.  W.  T.  Harris,  himself  the 
victim  : — 


In  January  1893,  it  happened  that  I  had  for  a  few  weeks  been  in  the  habit 
of  taking  an  occasional  dose  of  one  of  our  stock  dispensary  mixtures — a  tonic 
containing,  amongst  other  things,  a  fair  dose  of  strychnine.  The  weather  was 
\  ery  sultry,  the  work  very  onerous,  as  it  always  is  in  the  first  few  weeks  of  the 
year,  and  I  was  hourly  expecting  a  cablegram  from  home  to  announce  a  bereave¬ 
ment  which  can  only  occur  once  in  a  lifetime,  and  which  in  fact  did  come  four 
days  later.  It  was  therefore  not  because  of  any  real  illness,  but  from  being  anxious 
and  below  par,  that  on  the  morning  of  Tuesday,  January  10th,  I  went  into  the 
dispensary  before  the  dispenser  had  arrived,  to  take  a  dose  of  the  tonic  I  have 
alluded  to.  It  is  kept  in  a  concentrated  form,  the  whole  bottle  containing  five 
drachms  of  the  liq.  stryclininse  B.P.,  and  each  ounce  of  the  diluted  mixture  five 
minims.  Somewhat  carelessly  I  poured  out  sufficient  to  make  an  ounce  and  a 
half,  and  filling  up  the  measure-glass  w  ith  water,  drank  if  off. 

1  at  once  noticed  a  much  more  intensely  bitter  taste  than  was  usual  ;  for 
although  this  characteristic  of  the  drug  may  be  detected  in  very  dilute  solutions, 
it  seemed  increased  tenfold,  as  indeed  it  was  almost,  as  I  shall  presently  show.  I 
immediately  asked  the  porter  if  he  knew  when  the  mixture  had  been  made  up, 
and  he  replied  that  it  had  been  done  on  the  previous  day,  but  as  yet  none  had 
been  dispensed  from  the  bottle. 

“  I  did  not  quite  know  what  to  do,  and  my  first  impulse  was  to  take  an  emetic; 
but,  as  the  swallowing  of  saliva  lessened  the  bitter  taste  every  minute  that  I 
hesitated,  I  persuaded  myself  that  the  difference  might  be  only  fancy. 

“  I  had  made  a  good  breakfast,  and  was  loath  to  sacrifice  my  mutton-chop 
and  upset  my  stomach,  only  to  be  laughed  at  ;  for  how  could  a  large  stock-bottle 
be  made  up  so  improperly  that  an  ordinary  dose  would  do  me  harm  ?  And  was 
it  not  ready  to  be  dispensed  for  a  number  of  other  people  ?  I  shook  off  my  fancies 
therefore,  and  going  into  the  consulting-room,  rang  the  bell  for  out-patients  and 
w7ent  on  with  the  morning’s  work. 

“  Fifteen  minutes  elapsed,  and  I  began  to  feel  very  restless.  An  indescribable 
nervous  sensation  came  over  me,  as  if  there  wTere  rope  pulleys  running  down  to 
my  extremities,  which  were  gradually  being  drawn  tight.  I  had  to  make  an  effort  to 
prevent  my  mouth  closing  too  soon  as  I  spoke,  and  to  dig  my  pen  into  the  paper 
and  write  thick,  as  if  to  form  a  fulcrum  over  which  to  lever  my  hand  along  the  pages, 
while  a  contra-force  in  my  arm  strove  to  dash  the  pen  to  the  floor. 

“  Fortunately  there  were  but  fewr  patients  to  see  that  morning,  and  I  had  just 
finished  them,  when,  at  a  little  before  eleven  o’clock,  Dr.  Considine,  who  was 
visiting  surgeon  for  the  day,  came  in.  I  at  once  told  him  that  I  felt  very  strange, 
and  feared  I  had  taken  an  overdose  of  this  strychnine  mixture.  He  laughed  and 
said  I  was  nervous,  knowing  that  we  both  had  taken  the  same  medicine  often 
with  impunity.  He  then  commenced  talking  on  some  topic  in  which  we  were 
usually  interested,  when  I  broke  in  abruptly,  saying,  ‘  I  feel  I  cannot  sit  still  and 

talk  ;  let  us  go  round  the  wards.’  .  .  .  , 

“  We  started  through  the  principal  male  -ward,  which  is  a  daily  routine, 
one  always  of  interest,  and  generally  of  pleasure.  But  the  simple  round  on  that 
particular  day  seemed  then  in  fact,  what  it  still  appears  to  memoi\  ,  a  <  m  ,. 
nightmare.  My  limbs  were  throwing  off  the  control  of  will,  and  moved  erratically 
when  I  wished  to  go  on,  my  legs  stopped,  and  when  by  a  violent  bed 

them  to  proceed,  I  could  not  pull  up  to  a  standstill  without  walking  agamst  a  be  ^ 

to  stead v  myself.  What  I  said  or  did  I  cannot  remember,  but  I  managed  t  g 
along  somehow,  though  feeling  as  if  head,  hands,  and  legs  belonged  ^ 
to  three  separate  individuals,  like  a  mechanical  doll  that  has  had  a1 1  its  l  b 
with  each  pull  of  the  string.  At  length  we  returned  to  the  top  of  the >  i, 

feeling  a  paroxysm  down  my  back,  I  said  to  Dr.  Considme, 

1  feel  sure  I  am  suffering  from  strychnine  poisoning. 


I  had  taken  six -tenths  of  a  grain. 
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!  Then  follows  a  most  graphic  description  of  his  thoughts  and  feelings  as 
condemned  man.  He  said,]  “  Shall  I  have  an  emetic  ?  ”  and  Dr.  Considine  said, 
“  No,  it  is  too  late  ;  take  sixty  grains  of  chloral.”  “  Now  go,  said  the  doctor, 
“  to  the  ophthalmic  room,  and  smoke  hard,  if  you  can  manage  to. 


“  I  turned  to  go.  ‘  You’ll  come  soon  ;  do  not  leave  me  for  long,’  I  said.  ‘  I’ll 
come  immediately,  and  not  leave  you,  however  long  it  is,  till  you  are  better.’  The 
words  imbued  me  with  new  courage,  though,  as  he  told  me  afterwards,  he  feared 
the  worst,  and  only  stayed  to  get  chloroform,  morphia,  and  a  hypodermic  syringe, 
should  they  be  wanted. 


“  I  got  down  the  passage,  lay  on  the  couch,  and  tried  to  smoke,  but  there  was 
no  rest  possible  ;  it  was  like  lying  on  the  felt  floor  of  a  Turkish  bath.  As  one  flinches 
there  from  the  heat  of  contact  with  surrounding  objects,  so  here  every  touch  sent 
a  tetanic  convulsion  through  me.  I  could  not  rest  ;  should  I  get  worse  and  have 
opisthotonos  ?  Would  the  chloral  stop,  or  only  stay,  the  action  of  the  poison  ? 
Was  it  to  be  a  reprieve,  or  only  a  respite  ?  I  started  to  my  feet  and  got  over  to 
the  book-case,  to  see  what  Taylor’s  ‘  Jurisprudence  ’  said  as  to  the  oncoming  of 
symptoms  and  the  period  of  danger. 


“  The  book  was  not  there,  and  I  remembered  that  I  had  taken  it  over  to  my 
residence.  How  was  I  to  get  across  the  garden  to  my  study,  sixty  or  seventy 
yards  away  ?  What  should  I  do  if  I  met  any  one,  how  afford  an  explanation 
with  every  muscle  on  the  rack,  and  feeling  unable  to  articulate  ?  I  could  only 
hope  to  get  in  and  out  unobserved,  for  I  felt  that  not  only  would  any  attempt  to 
explain  bring  on  a  paroxysm,  but  that  I  should  cause  the  greatest  alarm  by  my 
appearance.  I  started,  and  how  I  steered  myself  across  is  a  problem  still.  I 
ran  in  jerks  and  jumps,  just  as  a  drunken  man  makes  a  dash  from  one  lamp-post 
to  another. 


I  regained  the  room  in  the  hospital,  and,  steadying  myself  between  couch 
and  table,  turned  to  the  accounts  of  strychnine  poisoning,  feeling  a  ‘  trembling 
of  the  whole  frame  ’  and  ‘  impending  suffocation  ’  as  I  hurriedly  glanced  at  those 
very  words,  so  well  describing  my  own  symptoms.  The  accounts  were  conflicting  :  — 
A  man  swallowed  three  hundred  grains  of  nux  vomica,  and  no  symptoms  appeared 
for  two  hours  ;  he  died  speedily  in  a  convulsive  fit  ’  ;  again,  ‘  In  the  case  of  Dr. 
„  arner,  half  a  grain  of  strychnine  destroyed  life  ;  the  symptoms  commenced  in 
five  minutes,  and  he  died  in  twenty  minutes  ’  ;  further  on  :  ‘  The  longest  period 
at  winch  death  has  occurred  was  six  hours  after  the  administration  of  the  poison  ’ 
and  I  thought  that,  like  me,  he  might  have  taken  it  on  a  full  meal.  There  was  no 
comfort  so  far  but  at  last  my  eye  fixed  on  this  :  ‘  In  fatal  cases  death  generally 
takes  plaCe  within  two  hours.’  To  that  I  pinned  my  faith,  for  it  was  nearly  twelve 
o  clock,  and  every  moment  was  a  step  towards  safety. 

I  was  now  able  to  he  down,  for  the  chloral  was  certainly  taking  effect  not 

the  n»pn0tl<f’  !  1  WT  nuVeT  m°re  wide  awake’  but  1  c°uld  feel  it  ‘  coursing  through 
abatingTOW  “  ^  °f  the  body’’  with  a  gentle  glow,  and  the  spasms  we^e 

me,  his  clieery1' words'  tidmgZe 

taken1*  an '  overdose  If  stry^Lfine^and  f'T  '"Tf’i  reIating  h°W  he  had  once 
available.  The  question  of  more  chloml^as  conlide^eTb  T  ^  °nly  antidote 

momwiafh  had^uhf  sj^ptoms'retiu,ned>.Ve 

subsequent^ffect  b^ond  some  weariness6 after ^h*e<s^iock.^mina^e^'  1  ***  bllt  Uttle 

to  portray  faithfully* the  sensations^  ^enta7^  d%  M  n  hi°^  1  haV6  endeavoured 

lhat  I  did  not  get  worse,  and  actually  recovered*  after  on’l^tlf  1  th,rOUgh- 

chloral,  I  attribute  to  my  generally  armd  ™  Ifi  y  the  one  large  dose  of 

habituated  my  system  somewhat  to  the  action'of  strvid’  ^  7'°  ,<act  that  1  liad 
a  week  previously  medicinal  doses  of  it  two  or  three  ,wT  by  haVmg  taken  for 
administration  of  the  antidote  at  the  critic  I  '  ,  a  day’  and  to  the  prompt 

coming  to  a  climax.”  CntlCal  moment>  when  the  symptoms  were 
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I  h®  following  case,  reported  in  the  1894,  1,  p.  300  is  of 

interest  as  showing  the  stability  of  strychnine  in  solution.  It  is  reported 
by  Dr.  Percy  T.  Adams  : —  F 

Recently  I  attended  a  strong,  healthy  man  of  twenty-one  years  of  a^e  who 
died  of  strychnine  poisoning.  The  points  of  interest  in  the  case  were  :  ( 1 )  Quantity 

of  YUg  !r  eY  thirtee;^nd  asJialf  to  eighteen  grains,  in  the  readily  assimilable  form 
cf  hcj.  strychnin®,  B  P.  ;  (2)  relatively  slow  speed  (namely,  fifteen  to  twenty 
minutes)  at  which  so  large  a  dose  lolled  when  taken  upon  an  empty  stomach,  for 
le  man  drank  it  directly  out  of  the  bottle  before  breakfast.  This  solution  had 
been  kept  often  exposed  to  light  for  probably  six  years,  but  was  apparently  unaltered 
as  regards  its  potency. 

The  following  is  reported  by  Dr.  S.  H.  D.  Hale,  of  Southsea,  in  the 
1899,  2,  p.  10 

I  was  called  in  July,  1898,  at  2  p.m.,  to  see  a  woman  who  was  reported  to 
have  fallen  and  injured  her  head.  She  was  lying  semi-conscious  on  the  floor, 
with  a  large  but  not  dangerous  scalp  wound. 

On  examination  it  was  at  once  seen  that  the  injury  to  her  head  was  not  the 
cause  of  her  symptoms.  It  transpired  that  she  had  swallowed  six  drachms  of 
the  tincture  of  nux  vomica  in  mistake  for  another  drug.  She  quickly  developed 
symptoms  of  strychnine  poisoning.  Exactly  two  hours  after  swallowing  the  fatal 
dose  she  died,  during  the  third  attack  of  general  convulsions,  and  was  not  resusci¬ 
tated  after  half  an  hour’s  artificial  respiration. 

It  was  found  quite  impossible  to  pass  the  tube  of  the  stomach-pump,  as 
any  attempt  to  do  so  at  once  brought  on  tetanic  spasms  ;  and  on  administering 
chloroform  she  developed  such  dangerous  symptoms  of  syncope  that  this  had  to 
be  abandoned.  Accordingly  one-eighth  of  a  grain  of  apomorphine  was  injected 
subcutaneously,  but  this  had  no  effect  whatever  in  producing  vomiting,  the  dose 
being  repeated  in  half  an  hour  with  a  similar  negative  result.  Two  doses  of  chloral 
hydrate  one  drachm  each  were  given  by  the  mouth  at  intervals  of  half  an  hour, 
and  during  the  three  attacks  of  general  convulsions  a  drachm  of  ether  was  injected 
subcutaneously,  and  hot  flannels  were  applied  to  the  precordial  region. 

“  The  chief  points  of  interest  about  this  case  seem  to  be  — (1)  that  the  fatal 
dose  was  three-quarters  of  a  grain  of  strychnine  ;  (2)  the  comparatively  rapid 
action  of  the  dose  ;  (3)  that  the  pupils  were  widely  dilated,  and  there  was  loss  of 
consciousness  on  three  occasions  ;  (4)  the  failure  of  apomorphine  to  produce 

vomiting  ;  and  (5)  the  dangerous  symptoms  induced  by  the  exhibition  of  chloro¬ 
form.” 

For  a  case  of  severe  vesical  spasm  following  four  minim  doses  of  the 
B.P.  liq.  strych.,  vide  B.M.J.,  1895,  1,  p.  135. 

In  1898,  a  trial  for  strychnine  poisoning  took  place  which  is  thus 
recorded  and  commented  on  by  the  Lancet,  1898,  1,  p.  1628.1 

“  On  June  6th,  the  trial  of  Walter  Horsford  for  the  murder  of  his  cousin,  Annie 
Holmes,  a  widow,  was  concluded.  After  five  days’  investigation  at  the  Huntingdon 
Assizes,  before  Mr.  Justice  Hawkins,  the  prisoner  was  convicted  and  sentenced  to 
death.  The  facts  of  the  case  were  briefly  as  follows  :  Horsford,  who  had  recently 
married,  had  received  an  intimation  from  Mrs.  Holmes  that  she  believed  herselt 
enceinte,  with  the  implication  that  he  was  the  author  of  her  trouble.  In  his  reply 
he  repudiated  liability  on  the  ground  that  she  had  received  monetary  consideration, 
and  expressed  a  wish  that  no  more  letters  should  be  sent  to  him,  as  ho  did  not  wisn 
his  wife  to  know  of  the  relations  which  had  existed  between  them.  In  Decern 
last  Horsford  purchased  at  a  chemist’s  a  large  quantity  of  arsenic,  and  ninety  grains 
of  strychnine,  alleging  that  he  wanted  them  to  exterminate  vermin.  ne  c  y, 
early  in  January,  Mrs.  Holmes,  who  had  been  in  her  usual  health,  retired  to  be^ 
taking  with  her  a  glass  of  water,  an  unusual  circumstance.  Shortly  afterw^ds 
her  daughter,  aged  about  thirteen  years,  found  her  mother  in  great  agon} . 
noLhS  were®  called  in  and  Dr.  Joseph  Herbert  Anderson,  anting  as  actant 
to  a  local  practitioner,  was  fetched.  He  found  deceased  sufferngfto  y  P 
of  strychnine  poisoning  and  administered  antidotal  sedatives.  Treat  1 

of  no  avail,  and  in  a  short  time  the  unfortunate  woman  expired. 

1  R.  vr.  Horsford. 
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-At  the  inquest,  Horsford,  in  his  evidence,  denied  that  he  had  had  immoral 
relations  with  his  cousin,  or  that  he  had  visited  her,  or  that  he  had  sent  anyth  g 
to  her  These  statements  were  demonstrably  contrary  to  fact,  for  he  had  been 
twice  to  see  her,  and  there  was  the  letter  above  referred  to  He  was  arrested  on 
a  charge  of  perjury  and  was  subsequently  indicted  for  wilful  murder.  After  iUr.>. 
Holmes’s  death  some  letters  were  found  beneath  the  mattress  of  the  bed,  together 
with  two  papers,  one  of  which,  though  nearly  empty,  contained  a  little  strychnine, 
whilst  the  other  held  thirty -five  grains  of  the  alkaloid.  On  one  of  the  packets  was 
written  ‘  One  dose  take  as  told,’  and  also  the  significant  expression  ‘  It  is  quite 
harmless.’  The  analysis  of  the  viscera  and  their  contents  revealed  the  presence 
of  a  large  quantity  of  strychnine.  From  the  characteristic  symptoms  and  the 
chemical  analysis,  there  could  be  no  shadow  of  doubt  that  the  deceased  had  died 
from  strychnine  poisoning.  The  questions  to  be  determined  were  :  Was  the  alka¬ 
loid  taken  by  accident,  or  was  it  administered  with  a  felonious  intent  ;  and  if  the 
latter,  who  was  the  guilty  person  ?  Although  strict  inquiries  were  made,  none 
other  than  Horsford  likely  to  be  known  to  Mrs.  Holmes,  and  to  be  interested  in 
her  affairs,  was  found  to  have  purchased  strychnine  from  the  chemists  for  some 
distance  around.  Fortunately  there  was  no  difficulty  in  comparing  Horsford’s 
known  handwriting  with  the  direction  on  the  packet  containing  the  powder.  The 
likeness  between  the  two  was  so  striking  that  it  scarcely  needed  an  expert  to 
appreciate  it.  Now,  whether  Horsford  caused  the  poison  to  be  administered  with 
the  intent  to  procure  abortion,  a  proposition  purely  visionary,  or  to  compass  death 
mattered  not.  The  post-mortem  examination  showed  that  Mrs.  Holmes  had  not 
been  pregnant  within  a  short  period  of  her  death.  But  even  this  mistake  as  to 
her  condition  would  not  have  diminished  the  criminal  responsibility,  since  the  Act 
in  considering  the  penalties  for  the  procuring  of  abortion  distinctly  says  '  whether 
the  woman  be  pregnant  or  not.’  The  chief  contentions  for  the  defence  were  (1) 
that  some  other  person  than  Horsford  might  have  been  the  guilty  party  ;  (2)  that 
the  strychnine  found  in  the  papers  might  have  been  put  under  the  bed  subsequently 
to  the  death  of  Mrs.  Holmes  ;  and  (3)  that  it  was  not  likely  that  Horsford,  ‘  who 
only  valued  Mrs.  Holmes’s  body  at  half  a  crown,’  a  sum  he  acknowledged  to  have 
given  her,  would  sacrifice  her  body  and  soul  at  the  risk  of  losing  his  own  life.  As 
regards  the  first,  it  may  be  remarked  that  there  was  not  the  slightest  testimony 
that  any  other  person  than  Horsford  had  any  reason  for  taking  her  life.  The 
other  points  are  too  puerile  to  merit  discussion.” 
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1  ro'sfontames^;^1)6  1InnOCuit<S  de  fortes  do8es  de  Strychnine.”  Rev.  de  Med., 
WhitBfMd>I  T90oTC10*iLarge  DOSeS  °f  Strychnine  without  Toxic  Symptoms” 


Poisoning  by  Taxus  baccata,  or  Yew  (Conifers) 

Source  and  Method  of  Occurrence.  The  yew  tree  ( Taxus  baccata) 
is  indigenous  in  England,  and  in  the  days  of  bows  and  arrows  was  largely 
planted,  so  that  it  is  now  a  very  common  tree.  Poisoning  by  it  is  almost 
entiieh  a  matter  of  accident,  and  is  much  commoner  in  cattle  than  in 
human  beings.  I  he  red  pulp  of  the  fruit  has  a  sweetish  pleasant  muci¬ 
laginous  taste,  and  is  innocuous,  but  the  green  seed  inside  the  pulp  is 
distinctly  poisonous.  It  is  now  well  ascertained  that  yew  leaves  and  the 
hard  central  portion  of  the  berries  exert  a  specific  poisonous  action  both 
on  men  and  cattle.  If  animals  recover  from  the  primary  effects,  they 
are  liable  to  die  after  several  days  from  inflammation  of  the  bowels. 
On  one  occasion  Taylor  examined  the  viscera  of  an  ox  which  had 
died  from  the  poisonous  effects  of  yew  leaves.  There  was  much  inflam¬ 
mation,  and  some  parts  of  the  intestines  were  gangrenous.  Infusion  of 
yew  leaves,  which  is  popularly  called  yew-tree  tea,  is  sometimes  used 
for  the  purpose  of  procuring  abortion  by  ignorant  midwives. 

Toxicity  and  Fatal  Dose.  The  toxicity  of  the  plant  is  due  to  taxine, 
an  alkaloid  obtained  from  the  berries  and  leaves.  It  is  not  official,  but 
its  close1  is  given  as  one-hundredth  to  one-sixtieth  of  a  grain.  It  is  a 
dangerous  narcotic  poison. 

There  is  no  record  of  the  exact  minimal  lethal  dose,  but  a  teaspoonful 
of  the  leaves  has  proved  fatal. 

A  lunatic  woman  had  been  employed  in  preparing  evergreen  decorations. 
Nothing  unusual  was  observed  by  the  nurses  in  attendance  until  about  10.30  p.m. 
She  had  had  some  bread -and -cheese  with  the  other  patients,  when  in  about  five 
minutes  she  slipped  off  her  chair  almost  helpless.  Her  countenance  turned  a  dusky 
pallid  hue,  but  there  were  no  cerebral  symptoms.  She  vomited  a  quantity  of  food 
mixed  with  a  few  bits  of  yew  leaves.  She  soon  passed  into  a  state  of  collapse,  and 
died  in  less  than  three  hours  from  her  first  seizure.  She  retained  her  consciousness 
until  a  few  minutes  before  she  died,  and  admitted  that  she  had  eaten  some  little 
bits  of  yew,  but  she  did  not  think  anything  of  it.  The  broken  leaflets  in  the  vomited 
matters  and  the  portions  found  in  the  stomach  and  bowels  after  death  did  not 
amount  to  a  teaspoonful.  Yew  leaves  may  thus  prove  in  small  quantity  a  rapidly 
fatal  poison. 

For  further  points  vide  1890,  2,  p.  1377. 


Duration.  Symptoms  appear  within  an  hour  or  less  ;  and  death  or 
recovery  ensues  within  eight  or  ten  hours,  but  may  be  delayed  foi  longei 
periods"  In  the  non-fatal  case  described  below  the  symptoms  did  not 
come  on  till  the  fourth  day  after  taking  a  decoction  of  the  plant. 


Symptoms.  The  symptoms  produced  by  the  leaves  and  berries  are 
fairly  uniform  in  character  ;  convulsions,  insensibility,  coma,  dila  cc 
pupils,  pallor,  small  pulse,  and  cold  extremities,  are  the  most  pro m men  ■. 
Vomiting  and  purging  are  also  observed  among  the  symptoms, 
subject  of  one  case,  a  girl  about  five  years  of  age,  (bed  in  a  corns ■ 
state  in  four  hours  after  she  had  eaten  the  berries,  and  in  another  case 


1  Martindale,  “  Extra  Pharm.’ 
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a  bov  cet  4  years,  died  nineteen  days  after  taking  the  berries,  obviously 
from  severe  inflammation  of  the  bowels.  The  immediate  symptoms  in 
the  boy  were  vomiting,  purging,  coma,  convulsions,  dilated  pupils, 
hurried  respiration,  a  small  pulse,  and  a  cold  skin.1  A  tablespoonful  ot 
the  fresh  leaves  was  administered  to  three  children  of  five,  four,  and  three 
years  of  age  as  a  vermifuge.  Yawning  and  listlessness  soon  succeeded  , 
the  eldest  vomited  a  little,  and  complained  of  pain  in  the  abdomen, 
but  the  two  younger  children  suffered  no  pain.  They  all  died  within  a 
few  hours  of  each  other. 

An  insane  person  died  from  the  poisonous  effects  of  yew  leaves.  The 
patient  was  observed  chewing  the  plant,  and  before  the  attendants  had 
taken  it  from  him  he  had  succeeded  in  swallowing  a  portion  of  the  masti¬ 
cated  j uice.  He  was  soon  afterwards  suddenly  seized  with  giddiness,  prostra¬ 
tion  of  strength,  vomiting,  coldness  of  the  skin,  spasms  and  irregular 
action  of  the  heart.  He  died  within  fourteen  hours.  On  inspection  the 
stomach  was  found  much  distended  ;  and  it  contained  some  yew  leaves.2 

Treatment.  Empty  the  stomach,  and  counteract  collapse  by  all 
general  measures.  There  is  no  specific  antidote  known. 

Post-mortem  Appearances.  There  may  be  gastro -intestinal  irritation 
but  nothing  characteristic. 

Analysis.  Fragments  of  the  leaves  or  the  berries  may  be  found  in 
the  stomach.  The  yew  and  the  savin  are  the  only  coniferous  poisonous 
trees  which  are  likely  to  require  separation.  The  apex  of  the  leaf  of  the 
yew  is  not  so  pointed  as  that  of  the  savin,  and  the  yew  leaf  does  not 
possess  the  peculiar  odour  of  savin  when  rubbed.  Yew  berries  are  seen 
in  autumn  ;  they  are  about  the  size  of  a  pea,  of  a  light  red  colour,  dull 
on  the  surface,  and  translucent.  They  are  open  at  the  top,  allowing  a 
hard  biown  kernel  to  be  seen.  This  is  of  an  ovoid  shape,  and  it  forms 
the  greater  part  of  the  fruit.  The  fine  red  skin  contains  a  colourless 
and  remarkable  viscid  or  adhesive  juice,  w  hich  reddens  litmus  paper  and 
has  a  sweetish  taste.  ’ 

Taxine  may  be  sought  for  by  the  ordinary  process  for  obtaining 
alkaloids  It  gives  a  rose-pink  colour  with  concentrated  sulphuric  ackf 
which  fades  on  dilution.  With  sulphuric  acid  and  potassium  bichromate 
it  gives  a  bluish-purple  colour;  with  Frohde’s  reagent  a  deep  violet 
colour  ;  with  mtric  acid  a  red-violet  solution  turned  brown  by  warming  • 
and  with  hydrochloric  acid  a  violet  or  violet-grey  colour. 


Cases.  In  1 902  a  trial  took  place3  before  Mr.  Justice  Bucknill  i 
which  the  accused  was  charged  with  administering  yew  to  a  woma 
^teHt  to  procure  abortion.  The  accused  was  acquitted  on  H 
gioun  that  she  did  not  know  that  the  girl  was  pregnant.  The  case 
thus  recorded  by  Dr.  Barling  e  ] 

for  severa]1 *  hours"*!  tturtT  “V™*8  f  W  ««ed  with  water,  and  boile 
nothing  was  notick ^  0^  fourXlafZ  */*?;  F°r  three  da3 

in  the  epigastrium,  followed  by  nausea  an  I  &U  <  r>inl,  ained  of  pms  and  needles 
she  vomited.  The  pa°n  got worse S  J  ZT'T  pam'  0n  the  seventh  da 
she  could  hardly  stand, "and  one  2h  £  diarrhopa-  .  At  the  end  of  a  fortnigl 

contmued,  and  she  rapidly  recovered8”  nae  unconscious.  The  stuff  was  dis 


2  ®ce  Prov.  Jour.,  November  29th,  18- 

3  „ub-  Hosp.Gaz.,  1845,  1,  p.  109. 

a-,  v.  1  ym,  Lancaster  Ass.,  March,  1 

MED.  JUR. — VOU  Jr. 


6G2,  and  December  27th,  p.  708. 
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19’  took  a  strong  decoction  of  the  haves  to  bring  on  the  menses, 
ihe  dose  taken  was  a  tumblerful  for  four  successive  mornings.  Severe  vomiting 
followed  and  this  was  promoted  by  tepid  water.  Delirium  came  on,  and  the 
patient  died  eight  hours  after  taking  the  last  dose.  It  is  stated  that  nothin-  of 
importance  was  revealed  by  an  inspection  of  the  bodyd  In  another  case  a  girl 
cet.  13,  took  the  leaves  for  a  similar  purpose.  Death  took  place  rapidly,  without 
any  other  symptoms  of  poisoning  than  vomiting.  On  inspection  there  was  con¬ 
gestion  of  the  membranes  of  the  brain,  liver,  and  kidneys,  a  greenish  colour  of  the 
contents  of  the  stomach  and  intestines  owing  to  the  fragments  of  yew  leaves,  and 
stellated  inflammation  of  the  mucous  membrane  of  the  stomach  and  bowels.  • 

A  child,  aged  three  years  and  a  half,  ate  a  quantity  of  yew  berries.  An  hour 
afterwards  the  child  appeared  ill,  but  did  not- complain  of  any  pain.  It  vomited 
pait  of  its  dinner,  mixed  with  some  of  the  berries.  A  medical  man  was  sent  for, 
but  the  child  died  in  convulsions  before  he  arrived.  On  inspection  the  stomach 
was  found  filled  with  mucus,  and  the  half-digested  pulp  of  the  berries  and  seeds. 
There  were  patches  of  redness  in  the  mucous  membrane,  and  this  was  so  much 
softened  that  it  could  be  detached  with  the  slightest  friction.  The  small  intestines 
were  also  inflamed. 

A  lunatic  ate  a  quantity  of  the  berries,  and  seven  hours  afterwards  he  was  found 
dead  sitting  in  a  chair.  On  inspection  of  the  body  the  right  cavities  of  the  heart 
were  distended  with  fluid  blood  of  a  dirty  plum  colour.  The  mucous  membrane  of 
the  stomach  was  reddened  and  softened  with  patches  of  black  congestion.  The 
duodenum  was  in  a  similar  state.  In  the  lower  part  of  the  small  intestines  there 
was  a  mass  of  the  berries.  The  liver  and  other  soft  organs  were  much  congested.2 
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Poisoning  by  Tragopogon 

The  plant  is  common  in  many  parts  of  England,  and  about  Essex 
the  seeds  are  known  as  gipsy  nuts.  Some  years  ago  a  boy  in  the  London 
Hospital  died  from  the  effects  of  eating  the  seeds.  The  symptoms 
were  those  of  an  irrit  nt  at  first,  later  they  were  of  a  narcotic  type  ;  the 
boy  died  about  the  third  day.  The  seeds  were  easily  identifiable  when 
parts  of  the  plant  were  brought  for  inspection.  The  jwst-mortem  appear¬ 
ances  were  negative  except  for  one  slight  patch  of  inflammation  in  the 
stomach.  For  a  full  account  of  the  case  vide  the  London  Hospital 
Register. 

Poisoning  by  Veratrum  album  and  viride 

Source  and  Method  of  Occurrence.  These  plants,  commonly  known 
as  white  and  green  hellebores,  are  both  of  South  European  origin.  They 
are  quite  distinct  from  the  true  hellebores.  Their  toxic  principles  have 
been  investigated  by  Wright  and  Luff,  who  found  veratrine  and  cevadine. 
Commercially  “  Veratrine  ”  is  the  term  used  to  designate  a  mixture  of 
alkaloids  extracted  from  the  hellebores  and  sabadilla.  It  forms  a  grey 
non-crystalline  powder,  scarcely  soluble  in  water  even  on  boiling  ;  but 
is  more  readilv  dissolved  by  alcohol  and  ether.  It  has  a  slight  alkaline 
reaction,  and  combines  with  acids,  forming  soluble  salts.  Pr0Ji0JeraJrl"i® 
is  the  most  important  active  principle  of  white  hellebore.  It  differs  ro 
cevadine  in  its  effect  on  muscles  and  on  the  medulla  There  are  a  number 
of  other  alkaloids  which  have  not  been  properly  investigated  either 
chemically  or  pharmacologically. 

I  'im.  2,  p.  446  1  see  also  1871.  1.  p.  386,  for  another  fatal  case- 
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Toxicity  and  Fatal  Dose.  Although  protoveratrine  is  highly  toxic, 
vomiting  occurs  so  briskly  that  it  is  rarely  fatal.  Death  has  been 
reported  after  18  grains  of  white  hellebore  powder..  A  physician  pre¬ 
scribed  for  one  grain  of  veratrine  divided  into  fifty  pills,  and  three  were 
directed  to  be  taken  for  a  dose.  Not  long  after  the  first  dose  had  been 
swallowed  the  patient  was  found  insensible,  the  surface  cold,  the  pulse 
failing,  and  there  was  every  symptom  of  approaching  dissolution.  She 
remained  some  hours  in  a  perilous  condition,  but  ultimately  recovered. 
Supposing  the  medicine  to  have  been  well  mixed,  and  the  pills  equally 
divided,  not  more  than  one-sixteenth  of  a  grain  of  veratrine  was  here 
taken.  This  case  proves  that  the  alkaloid  is  capable  of  exerting  a 
powerful  effect. 

Symptoms.  Veratrine  has  an  aconitine-like  effect  on  the  central 
nervous  system  and  a  specific  effect  on  muscle.  There  is  first  a  burning 
tingling  sensation  in  the  mouth  and  throat,  followed  by  numbness. 
This  spreads  to  the  surface  of  the  body,  and  salivation  and  profuse 
sweating  occur.  Great  oppression  is  felt  in  the  epigastric  region, 
together  with  abdominal  pain,  colic,  vomiting  and  profound  prostration. 
After  a  time  there  is  fibrillary  contraction  in  the  muscles.  Death  occurs 
from  respiratory  failure.  In  a  case  reported  by  Blake,  nearly  three  grains 
of  veratrine  wTere  accidentally  swallowed  by  an  adult.  The  patient 
complained  of  giddiness,  sickness,  constriction  of  the  throat,  thirst, 
diarrhoea  with  tenesmus,  and  a  tired,  weak,  faint  feeling.  The  tongue 
was  swollen,  and  the  mouth  and  throat  were  sore  ;  the  pupils  were 
extremely  contracted,  the  respirations  hurried,  and  the  pulse  was  quick 
and  small  ;  micturition  was  frequent.  A  continued  tingling  was  felt 
over  the  entire  body,  with  occasional  fits  of  itching  in  different  parts. 
There  was  no  sneezing.  Recovery  took  place  under  treatment,  the 
irritation  of  the  skin  being  the  last  symptom  to  subside. 

Treatment  must  be  on  general  principles,  as  for  aconite  poisoning. 

Post-mortem  Appearances.  There  is  nothing  characteristic,  but 
evidence  of  irritation  of  the  mucous  membrane  of  the  stomach  may  be 
observed. 


Analysis.  Veratrine  has  a  hot,  acrid  taste,  without  any  bitterness. 
Applied  to  the  mucous  membrane  of  the  nostrils  it  causes  violent  sneezing 
Strong  nitric  acid  gives  to  it  a  light  red,  turning  to  an  ochreous,  colour. 
Concentrated  sulphuric  acid,  when  heated  with  tile  powder,  or  a  residue 
containing  veratrine,  produces  an  intense  persistent  crimson-red  colour 

solution  PhvT  T'  m  th®  C°Id’  the  v,-'ratlille  alkaloids  form  a  yellow 
solution  which  changes  to  orange  and  then  red,  and  has  a  greenish- 

yellow  fluorescence.  (Salicin  treated  with  sulphuric  acid  turns  red 
immediately  without  heating  ;  narcotine  gives  a  similar  reaction  but 
takes  hours  to  acquire  the  red  colour).  Boiled  with  concentrated  hydro 
chloric  acid,  veratrine  yields  a  blood-red  colour  which  s  remarkabk 
stable  and  persists  for  days  or  weeks.  •  remarkably 

If  a  little  veratrine  is  mixed  with  five  nr  siv  . 
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a  yetlew  solution.  If  this  is  evaporated  and  the  residue  is  moistened 
vnth  freshly  prepared  alcoholic  potash  a  reddish-purple  colour  is  produced 
(atropine  and  strychnine  behave  similarly). 

i  quantity  of  a  solution  of  the  drug  is  injected  into  the 

(  oisal  lymph-sac  of  a  frog,  the  animal  becomes  clumsy  in  its  movements 
owing  to  the  fact  that  it  cannot  relax  its  muscles. 

7  iiCiaSeS‘  /  w  gentleman  swallowed  experimentally  one  drachm  of  tincture  of  green 
Hellebore  (  I  eratrum  vinde),  equal  to  twelve  grains  of  the  powder.  He  was  found 
soon  afterwards  in  a  collapsed  state,  the  features  sunk,  the  skin  cold  and  covered 
with  a  profuse  clammy  sweat,  the  pulse  scarcely  perceptible.  He  complained  of 
intense  pain  in  the  region  of  the  stomach.  There  was  no  purging.  These  symptoms 
were  relieved  by  treatment,  and  the  next  morning  the  patient  had  recovered.1 

uA  WOrnan’  age<^  sixty-six  years,  drank  a  decoction  of  fifty  grammes  of  white 
hellebore  in  a  litre  of  water.  Symptoms  appeared  very  quickly,  and  consisted  of 
\  omiting,  impaired  vision,  rigidity  of  the  limbs,  weak  pulse  and  oliguria.  Camphor¬ 
ated  oil  and  caffeine  were  injected  and  caused  a  rapid  cure.  Oliguria  with  bloody 
urine  persisted  for  three  days.2 

Xivet  and  Giraud  have  published  the  history  of  a  criminal  applica¬ 
tion  of  powdered  veratrum,  administered  in  repeated  doses  in  the  food. 
I  wo  brothers,  aged  twenty -one  and  twenty-three  years  respectively, 

died  ;  the  mother,  who  was  verv  ill,  recovered. 

«/  * 
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Group  8.— POISONS  OF  ANIMAL  ORIGIN 

As  a  group,  poisoning  by  foodstuffs  should  be  inserted  here,  but  it 
is  preferable  to  deal  with  it  separately.  This  exclusion  leaves  us  only 
cantharides  and  snake  venom  to  consider. 

Poisoning  by  Cantharides 

Source  and  Method  of  Occurrence.  The  substance  is  the  dried  body 
of  a  beetle  ( Cantharis  vesicatoria) ,  used  in  medicine  externally  as^  an 
irritant  and  (rarely)  internally  for  its  effect  upon  the  kidneys.  The 
active  principle  is  known  as  Cantharidin.  Cantharides  have  been 
administered  not  infrequently,  either  in  the  state  of  powder  or  tincture, 
for  the  criminal  purpose  of  procuring  abortion.  Out  of  1,020  fatal  cases 
of  poisoning  in  four  years  there  were  only  two  which  were  ascribed  to 

cantharides. 

Cantharides  have  been  in  some  cases  wantonly  used,  and  with  great 
danger  to  life,  with  a  view  to  exciting  sexual  feelings.  The  doses  in 
which  it  has  been  given  have  been  such  as  to  cause  symptoms  of  irritant 

poisoning.  J 

In  November,  1859,  six  female  servants  in  a  gentleman’s  family,  as  well  as  te 
master  and  mistress,  were  attacked  with  the  symptoms  of  pmsonmg  by 
It  appeared  that  the  coachman  of  the  family  had  shortly  before  the  occurrence 

1  Med.  Times  and  Gaz.,  1863,1,5.  „  XT  ~  _  1Sc 

2  Mahen,  Jour.  Pharm.  et  de  Chemie,  1925,  vol.  2,  ho.  o,  p.  185. 
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purchased  an  ounce  of  this  poison  ;  that  he  had  put  the  cantharides  into  beer  and 
coffee,  and  had  thus  poisoned  the  whole  household.  He  was  tried,  but  acquitted 
of  any  indictable  offence,  on  the  ground  that  his  intent  was  not  to  murder.  It  was 
this  case  which  led  to  an  alteration  in  the  law. 


At  the  Liverpool  Lent  Assize 1861,1  a  man  was  indicted  for  adminis¬ 
tering  j>owdered  cantharides  to  a  woman. 

The  accused  had  mixed  it  in  a  cup  of  tea  ;  the  woman  took  a  portion  of  the 
tea,  and  suffered  from  vomiting  and  other  symptoms  produced  by  this  substance  ; 
she  skimmed  a  quantity  of  the  powder  from  the  tea,  on  which  it  floated,  and  its 
nature  was  then  determined.  The  accused  was  convicted  of  the  act  of  administra¬ 
tion,  but  a  question  arose  in  reference  to  the  intent.  The  jury  found  that  he  had 
administered  the  powder  with  the  intent  to  excite  the  sexual  passions  of  the  woman, 
for  which  the  new  statute  had  not  provided,  as  this  makes  the  offence  to  depend 
only  on  the  intent  to  injure,  aggrieve,  or  annoy. 


Tincture  of  cantharides  has  been  deleted  from  the  Pharmacopoeia 
and  there  is  now  no  official  preparation  for  internal  use. 

Toxicity  and  Fatal  Dose.  Cantharidin  is  readily  absorbed  from  all 
surfaces  including  the  skin.  The  quantity  required  to  produce  serious 
symptoms,  or  to  destroy  life,  has  been  a  frequent  subject  of  medico-legal 
inquiry.  In  a  trial  which  took  place  at  Aberdeen  in  1825,  it  appeared 
that  a  drachm  of  the  powder  had  been  administered  ;  severe  symptoms 
followed,  but  the  person  recovered.  A  witness  said  tha  he  had  given  ten 
grains  of  the  powder  as  a  medicinal  dose.  In  three  cases,  robust  healthy 
negroes,  a  drachm  of  the  powder,  mixed  with  six  ounces  of  rum,  was 
taken  by  each  person.  They  suffered  severely,  but  recovered  within  about 
ten  days.  In  these  cases,  irritation  of  the  urinary  organs  did  not  appear 
until  after  the  men  had  been  bled. 


The  smallest  quantity  of  the  powder  which  has  been  known  to  cause 
death  was  in  the  case  of  a  young  woman,  quoted  by  Orfila.  The  quantity 
taken  was  estimated  at  twenty-four  grains  in  two  doses.  She  died  w.thin 
four  days  ;  but  as  abortion  preceded  death,  this  may  have  been  concerned 
in  accelerating  that  event.  Her  intellect  was  clear  until  the  last  In 
one  instance  a  man  recovered  after  having  taken  two  drachms A  An  ounce 
ot  the  tincture  has  been  known  to  came  death.  This  dose  was  taken 
by  a  boy  art.  17,  and  he  died  within  fourteen  days.  This  is,  perhans  the 
smallest  dose  of  the  tincture  which  has  proved  fatal.  Four  drachms’ and 
even  six  drachms  have  been  taken  ;  and  although  the  usual  symptoms 
followed  the  parties  recovered.  Six  drachms  of  the  tincture1  were 
a  ministered  to  a  girl,  a>t.  17.  The  questions  here  arose  whether  half 

.  n  strength.  The  powder  cannot  be  readily  administered 
large  portion  of  it  floats  for  a  time  on  any  linuid  with  J hiM  f  •  ,a 

and  attracts  attention  by  its  peculiar  '  **  *  m,Xed’ 

it  givesPrise  to  th^followX symptoms  &  aT  °f°ne  °r  tW°  drachms> 
throat,  great  difficulty  of  swallowing,  violent ah  f  ^ 
nausea,  and  vomiting  of  bloody  mucus-  -P  ?  the  abdomen, 

hr  vie  fstsi 

1  It-  v.  Wilkins . 
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dull  heavy  pain  is  commonly  experienced  in  the  loins,  and  there  is  an 
incessant  desire  to  void  urine,  but  only  a  small  quantity  of  blood  or 
bloody  urine  is  passed  at  each  effort.  The  abdominal  ‘pain  becomes 
\  iolent  and  giiping.  Purging  may  supervene;  but  this  is  a  symptom 
which  is  not  always  observed  :  the  matters  discharged  from  the  bowels 
are  mixed  with  blood  and  mucus,  and  there  is  often  tenesmus  (straining). 
In  the  faeces,  as  well  as  in  the  vomited  liquids,  shining  green  or  copper- 
coloured  particles  may  commonly  be  seen  on  examination,  whereby  the 
poison,  if  it  has  been  taken  in  powder,  may  be  detected.  After  a  time 
there  is  severe  priapism,  and  both  in  the  male  and  female  the  genital 
organs  are  swollen  and  inflamed.  In  one  instance  abortion  was  induced, 
probably  owing  to  excitement  of  the  uterus  from  the  severe  affection  of 
the  bladder,  for  there  is  no  proof  that  this  substance  acts  directly  on  the 
uterus  to  induce  abortion.  With  respect  to  its  aphrodisiac  properties, 
these  can  seldom  be  excited  in  either  sex,  except  when  the  substance  is 
administered  in  a  dose  which  would  seriously  endanger  life.  When  the 
case  proves  fatal,  death  is  usually  preceded  by  faintness,  giddiness,  and 
convulsions. 

When  a  tincture  is  taken  symptoms  are  more  speedily  induced,  and 
the  burning  sensation  and  constriction  of  the  throat  and  stomach  are 
more  strongly  marked.  These  symptoms  are  often  so  severe  as  to  render 
it  impossible  for  the  person  to  swallow,  and  the  act  of  swallowing  gives 
rise  to  excruciating  pain  in  the  throat  and  abdomen. 

Applied  to  the  skin,  cantharides  causes  redness,  pain  and  vesication. 
It  may  be  absorbed  from  the  skin  and  cause  general  symptoms. 

Treatment.  Empty  the  stomach  and  treat  on  general  principles. 
Fatty  substances  must  be  avoided,  but  demulcents  and  albumen  may 
be  given  in  quantity.  Alkalies  should  be  given,  for  the  irritation  of  the 
urinary  tract  is  thus  lessened. 


Post-mortem  Appearances.  In  one  well-marked  instance  of  poisoning 

by  this  substance,  the  whole  of  the  alimentary  canal,  from  the  mouth 

downwards,  was  inflamed.  The  mouth  and  tongue  seemed  to  be  deprived 

of  their  mucous  membrane.  The  ureters,  kidneys,  and  internal  organs 

of  generation  were  also  inflamed.  In  another  instance,  in  which  an  ounce 

of  the  tincture  was  swallowed,  and  death  did  not  occur  for  fourteen 

davs  the  mucous  membrane  of  the  stomach  was  not  inflamed  ;  but  1 

was  pulpy  and  easily  detached.  The  kidneys,  however  were  inflamed. 

The  brain  has  been  found  congested,  and  ulceration  of  the  bladder  is 

said  to  have  been  met  with.  There  are  few  fatal  cases  reported  in  which 

the  appearances  have  been  accurately  noted.  Indeed,  the  greater 

number  of  those  who  have  taken  this  poison  have  recovered  In  a  case 

which  occurred  to  Saunders,  death  took  place  within  about  twenty-four 

hours  The  deceased  must  have  taken  the  greater  part  of  half  an  ounce 

,  f  cantharides  in  powder.  The  symptoms  were  such  as  have  been  above 

deseed  on  infection  the  vessels  of  the  brain  were  filled  with  dark- 

i  i  Kirrnrl  ‘mil  the  ventricles  were  distended  with  serum, 
coloured  blood and ^  the ^ventric  ^  b]ood  The  gullet  was 

lungs  y1®  ”  V  j  t|”re  were  patches  of  inflammation  on  the  mucous 

partially  inflamed^ and^ there  detached  in  several  places.  The 

“me  infl— Appearance  existed  in  the  small  intestines,  m  the  folds 
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of  which  the  powder  of  cantharides  was  abundantly  present.  The  vessels 
were  distended,  and  the  liver  was  engorged  with  dark  blood.  Lne  ga  - 
bladder  was  much  distended  with  bile,  and  none  of  this  secretion  appeared 
to  have  passed  into  the  bowels.  The  spleen  and  kidneys  were  hig  i  y 
congested  ;  the  ureters  were  inflamed  ;  the  bladder  was  contracted  and 
empty,  and  its  internal  surface  pale.  The  glittering  of  the  particles  ot 
cantharides  on  the  viscera  during  the  inspection  by  candlelight  was  very 
remarkable.1  Cantharides  powder  has  no  local  chemical  action  :  the 
poison  is  a  pure  irritant,  and  the  effects  observed  on  the  stomach  are 
entirely  due  to  irritation  and  inflammation. 


Analysis.  The  wing-cases  and  other  parts  of  the  beetle  must  be 
carefully  looked  for.  For  the  detection  of  the  powder,  the  suspected 
liquids,  mixed  with  alcohol,  should  be  spread  on  sheets  of  glass,  and 
allowed  to  evaporate  spontaneously  to  dryness.  The  shining  scales  will 
then  be  seen,  on  examining  by  reflected  light  either  one  or  both  surfaces 
of  the  glass.2  As  the  powder  is  insoluble  in  water,  some  portion  of  it 
may  be  obtained  by  washing  and  decantation.  The  sediment  may  be 
examined  on  a  glass  slide  with  the  microscope. 

Cantharidin  is  a  neutral  crystallisable  principle  which  forms  on  an 
average  only  2Toth  part  of  the  beetles.  For  its  detection  acidify  and 
digest  the  suspected  solid  or  the  liquid  contents  of  the  stomach  (evapor¬ 
ated  to  a  syrup)  in  successive  quantities  of  ether,  concentrate  these 
ethereal  solutions  by  slow  evaporation,  and  then  observe  whether  the 
concentrated  liquid  applied  to  the  skin  of  the  lips,  or  the  lobe  of  the  ear, 
produces  blistering.  The  ^th  of  a  grain  of  cantharidin  dissolved  in 
ether  is  said  to  possess  blistering  properties. 

Chloroform  may  be  used  for  the  separation  of  cantharidin  from  the 
tincture  or  from  an  alcoholic  or  aqueous  extract  of  the  contents  of  the 
stomach.  An  ounce  of  chloroform  may  be  frequently  shaken  with  the 
acidified  suspected  matters  and  left  in  contact  with  them  twenty-four 
hours.  The  chloroform  is  then  separated  by  a  funnel,  filtered,  and 
allowed  to  evaporate  spontaneously  in  a  watch-glass.  A  pellet  of  lint 
ot  the  size  of  half  a  pea,  pulled  out,  is  moistened  with  a  drop  of  olive-oil, 
and  the  residue  in  the  watch-glass  taken  up  by  it.  This  is  placed  upon 
the  arm  lobe  of  the  ear  or  lip,  and  covered  with  goldbeaters’  skin. 
When  taken  off  in  three  or  four  hours,  the  skin  is  very  red,  and  on  wiping 
it  with  chloroform  a  vesicle  may  have  been  produced.3  The  quantity 

of  a  Brtr^Tr'  ?  ‘V™  way  has  Counted  to  only  the  Ath  paid 

as  cantZridinh  s  f  °per.atln«  is  Parable  to  the  use  of  ether, 

cantharidin  is  less  soluble  m  ether  than  in  chloroform  Half  an 

NZNL0{rnthP'deS  Wilt  yield  t0  chl°r°f°rm  a  crystallisable 
principle  having  the  characters  assigned  to  cantharidin  In  practice  it 

rstsr”"  “• 

column^  It  Ts  SSetn  2^  T  “  "^-angled  four-sided 

insoluble  in  water.  It  sublimes  on  heating  or  ®Worofonn,  but 

teristic  chemical  reactions.  1  g’  but  g,ves  no  simPle  charac- 

1  Med.  Times,  February  3rd,  1849  n  987 
I  Ann.  d’Hyg.,  OctolJ,  1842  P'  287’ 

Chem.  News,  February  14th,  1863,  p.  78. 
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Hl-Pn  n  °f  Jhe  presence  of  cantharides,  or  of  their  having  been 

bii  tl  r  t0  iUpP0rt  a  cnminal  charge  ;  for  however  unam- 

guous  the  peculiar  effects  on  the  generative  and  urinary  apparatus 

ay  appear  to  render  the  symptoms  produced  by  this  poison,  the  medical 

Jin  ist  should  be  aware  that  similar  symptoms  may  proceed  from  disease. 

"  n  important  case  of  this  kind  has  been  reported.1 

strarnrnr!mSnI?dy  "T  Seized  with  vomiting,  thirst,  pain  in  the  loins, 

strangury,  and  considerable  discharge  of  blood  from  the  urethra  ;  the  generative 

r^ans  v  ei  c  s\\  o  en  and  painful.  She  died  within  four  days.  She  was  governess  in  a 
tamily,  and  there  was  some  suspicion  that  she  had  been  poisoned  with  cantharides. 
1  he  stomach  and  the  kidneys  were  found  inflamed,  and  the  bladder  also.  This 
contained  about  two  ounces  of  blood.  No  poison  was  detected  ;  and  indeed  it 
was  pretty  certain,  from  the  general  evidence,  that  none  could  have  been  taken. 
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Cases.  At  a  meeting  of  the  Royal  Academy  of  Medicine  in  Ireland 
in  May,  1904,  Dr.  F.  C.  Martley  brought  forward  a  case  in  which  an 
elderly  woman  had  been  poisoned  by  cantharides.  About  an  ounce  of 
the  powdered  drug  had  been  administered  to  her  in  a  glass  of  rum,  but 
in  spite  of  the  amount  having  been  so  large,  she  survived  for  thirty-one 
and  a  half  hours. 


Snake-poison  and  Snake-bite 

Source  and  Method  of  Occurrence.  The  fact  that  about  20,000 
people  die  from  snake-bite  in  India  every  year  has  led  to  numerous 
investigations,  and  to-day  we  possess  a  considerable  body  of  knowledge 
on  the  action  of  snake  venom  ;  and  some  progress  has  also  been  made 
with  regard  to  its  treatment.  With  the  exception  of  New  Zealand, 
Ireland  and  the  Oceanic  Islands,  venomous  snakes  are  found  all  over 
the  world.  Zoologists  have  divided  them  into  two  main  groups,  Colu- 
bridac  and  Viperidae. 

In  Europe  small  vipers  or  adders  (Viperus  berus,  V.  aspis,  V.  arnmo- 
dytes)  are  found  and  occasionally  cause  death,  especially  in  children. 
In  India,  China  and  Southern  Asia  extremely  deadly  snakes  are  found, 
notably  the  cobra  ( Naja  tfipudians),  the  hamadryas  (i\ aja  bungarus), 
and  the  kraits  ( Bungarus  coeruleus  and  B.  fasciatus).  The  venomous 
vipers  include  Daboici  russellii  and  Echis  carinata .  In  Ameiica  the  chief 
venomous  snakes  are  viperine  and  especially  the  sub -family  Crotalinse 
(rattlesnakes),  among  the  most  feared  being  Crotalus  terrificus,  C.  scutu- 
latus,  C.  horridus,  the  copper-head  Ancistrodon  contortix  and  the  moccasin 
(A.  piscivorus).  In  Africa  Naja  haja,  Cerastes  cornutus  ami  Echis 
carinata  are  responsible  for  a  number  of  deaths.  In  Australia  the 
venomous  snakes,  though  rarely  large,  are  often  very  deadly,  notably 
Notechis  sclitatus,  N.  pseudechis,  Denisonia  superba  and  Acanthophis 
antarticus.  There  are  many  sea  snakes  with  very  deadly  qualities. 

i  Med.  Gaz.,  vol.  12,  p.  431. 
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The  poison  is  secreted  by  the  cells  of  a  racemose  gland,  the  ducts  of  which, 
one  on  each  side  of  the  head,  open  into  the  poison  fang,  and  while  this 
is  inserted  into  the  victim  the  venom  is  instilled  into  the  wound  at  the 
same  moment. 

Toxicity  and  Fatal  Dose.  Snake  venom  is  practically  inert  when 
swallowed  into  the  stomach.  To  produce  lethal  effects  it  must  be 
injected  into  a  blood  vessel  or  be  absorbed  by  the  tissue  tymphatics. 
The  modern  study  of  the  action  of  snake  venom  dates  from  the  admirable 
work  of  Weir  Mitchell  and  Reichert,  followed  by  that  of  Calmette,  Fraser, 
Lamb,  Martin,  Noguchi  and  many  others.  As  a  result  of  their  researches 
it  is  now  known  that  different  venoms  vary  greatly  in  their  toxicity  and 
in  their  action.  Venoms  contain  three  main  groups  of  poisons,  viz.  : 

(1)  neurotoxins  which  act  on  the  nerve  cells  or  peripheral  terminations  ; 

(2)  cytolysins,  acting  on  red  blood  corpuscles,  endothelial  cells,  leucocytes, 
etc.  ;  (3)  fibrin  ferments,  causing  intravascular  clotting.  In  different 
snakes  these  toxic  groups  may  be  represented  in  different  proportions, 
some  being  absent,  and  this  no  doubt  accounts  for  the  variations  in 
symptoms  produced  in  the  victims. 

Kellaway1  considers  that  viperine  venoms  though  strong  in  thrombins 
are  weak  in  neurotoxins  which  produce  paralysis  of  respiration.  They 
are  therefore  less  toxic  than  the  venoms  of  the  Colubridse,  which  though 
weak  in  thrombin  are  strongly  neurotoxic. 

Duration.  The  action  of  the  poison  is  remarkably  rapid,  death 
frecpiently  taking  place  within  a  quarter  of  an  hour  and  usually  within 
a  few  hours. 


Symptoms.  Cobra  Bite.  In  a  patient  bitten  by  a  cobra  the  first 
sensation  is  a  burning  pain  at  the  site  of  the  bite,  which  becomes  red 
and  swollen.  In  perhaps  half  an  hour  the  patient  feels  sleepy  and  weak 
m  the  legs  and  is  soon  unable  to  stand.  Salivation,  paralysis  of  the 
tongue,  aphonia  and  aphagia  rapidly  supervene,  and  the  paralysis 
becomes  general.  Breathing  is  slow  and  ultimately  ceases. 


ite  of  Rattlesnake.  The  pain  in  the  wound  is  very  severe,  and 
great  prostration,  cold  sweats,  nausea  and  vomiting  with  feeble  pulse 
and  dilated  pupils  may  occur  within  fifteen  minutes.  Local  hemorrhagic 

theV^Pnt0113  °°.CUr  and  are  very  Prone  to  suppurate,  so  that  even  if 
sepsis ^  *  SUrV1V®  the  acute  mtoxication,  he  may  succumb  later  to 


Gre?  ^omes  1*  mdematTu"  a^d  dSou^d' 

Mar«: \  V ™ate- 

does  not  appear  to  be  more  than  30  wr  Z\  I  xi  aiJd  ^outh  America, 
be  very  considerably  less.  1  nt’  °f  1  lose  bitten>  and  it  may 


1  June  10th,  1933. 
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Post-mortem  Appearances.  The  'post-mortem  appearances  of  death 
from  snake-bite  in  the  human  subject  have  not  been  very  extensivelv 
studied.  The  connective  tissue  in  the  neighbourhood  of  the  bite  is 
infiltrated  with  a  sanguinolent  fluid.  The  blood  is  usually  liquid,  and 
varying  degrees  of  congestion  are  found  in  the  parenchymatous  organs 
especially  the  kidney. 

Treatment.  In  1894  Calmette  made  the  important  discovery  that 
animals  repeatedly  injected  with  increasing  doses  of  snake  venom  yield 
sera  which  possess  antitoxic  properties  and  are  thereby  able  to  neutralise 
the  toxic  effects  of  snake  venom.  Fraser  confirmed  the  work  of  Calmette. 
At  first  it  was  believed  that  anti-venene  neutralises  the  effects  of  all 
kinds  of  venom,  but  Lamb  especially  has  shown  that  this  is  not  the  case. 
The  hopes  that  were  raised  that  in  anti-venene  a  sovereign  therapeutic 
remedy  for  snake  venom  had  been  found  have  not  been  realised  in  prac¬ 
tice.  The  acuteness  of  the  poisoning  is  also  a  great  difficulty  in  the 
treatment  of  those  bitten.  Of  other  important  methods  of  treatment, 
measures  should  be  taken  as  early  as  possible  to  prevent  the  poison  from 
entering  the  system  and  to  counteract  its  effects.  The  application  of  a 
ligature  to  the  affected  limb  above  the  bitten  area  should  be  carried  out 
at  once,  and  as  soon  as  medical  aid  is  at  hand  free  incision  should  be 
made  into  the  region  of  the  bite  and  the  wound  thoroughly  washed  out 
with  a  strong  solution  of  permanganate  of  potash  or  crystals  of  perman¬ 
ganate  rubbed  into  the  incision. 

Scorpion  stings  are  also  dangerous  to  life  by  reason  of  the  haemolytic 
poison  which  is  injected.  They  cause  local  pain  or  numbness,  muscular 
spasms  and  extreme  restlessness,  pyrexia,  and  allergic  symptoms  usually 
of  an  asthmatic  type.  Death  occurs  most  frequently  in  young  children  ; 
adults  usually  recover.  Treatment  is  by  sedatives  to  permit  of  rest  and 
sleep,  but  it  is  not  advisable  to  use  morphine  for  this  purpose.  The  use 
of  specific  anti-serums  has  given  promising  results. 

REFERENCE 

Abels,  “  Morde  chirch  Skorpionenstiche  und  Schlangengebisse.”  Arch.  f.  Hcrim . 
An  throp.,  1913,  51,  260. 

Vide  also  Lancet,  1904,  1,  p.  349,  for  an  article  by  Dr.  Leonard  Rogers, 
on  the  action  and  treatment  of  the  poison.  A  valuable  table  is 
there  given. 


Group  9.— POISONING  BY  FOODSTUFFS 

Source  and  Group  of  Occurrence.  In  all  cases  of  poisoning  by  food¬ 
stuffs  the  symptoms  are  caused  by  one  or  other  or  both  of  tw  o  things  . 
(1)  a  living  microscopic  organism  ;  (2)  chemical  poison  of  greater  or  less 
virulence.  There  are,  however,  several  distinct  methods  by  which  foods 
may  become  poisonous,  and  it  is  exceedingly  important  to  beai  them  in 

mind.  .  .  . 

1.  The  food  may  not  be  fit  for  human  consumption  originally  ;  e.g., 

certain  molluscs,  fungi,  fish,  etc.  ., 

2  The  food  itself  may  be  perfectly  wholesome  in  every  way,  but  it 

may  disagree  with  its  host  from  (a)  unsuitability  to  circumstances  as  to 

age,  exercise,  illness,  etc.  ;  (b)  idiosyncrasy.  .  ,  ,  • 

3.  The  food  may  contain  definite  poison  owing  to  the  animal  hav  g 
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fed  on  plants  poisonous  to  human  beings  ( e.g belladonna),  or  it  may 
contain  definite  metallic  poisons. 

4.  It  may  contain  the  germs  of  specific  diseases  ;  e.g.,  typhoid  fever 
in  oysters,  scarlet  fever  or  diphtheria  in  milk. 

5.  It  may  contain  other  pathogenic  bacteria  or  their  toxins. 

6.  It  may  contain  simple  non-specific  chemical  products  of  decom¬ 
position  (“  ptomaines  ”). 

7.  It  may  contain  parasitic  worms  in  some  stage  of  development. 

8.  It  may  be  injurious  to  man  owing  to  added  preservatives. 

1.  Food  Originally  Unfit.  Particulars  under  this  head  need  hardly 
be  given.  Certain  kinds  of  fish,  such  as  the  tetradons,  including  the 
Japanese  fugu,  distributed  widely  in  Eastern  waters,  and  certain  Euro¬ 
pean  fish,  such  as  the  barbed  sturgeon  and  carp,  are  alleged  to  be  poisonous 
at  certain  periods.  The  roe  appears  to  be  the  most  toxic  part  of  many 
fish.  The  subject  of  mushroom  poisoning  has  already  been  dealt  with 
on  pp.  704  et  seq. 


2.  (a)  Unsuitability.  It  is  unnecessary  to  do  more  than  mention 
this. 

Indigestion  and  acute  gastritis  in  adults  are  illustrations  belonging 
to  clinical  medicine,  but  cases  of  this  nature  occasionally  require  some 
investigation  before  poisoning,  malicious  or  otherwise,  can  be  excluded. 


(b)  Idiosyncrasy.  Certain  kinds  of  food  are  found  to  produce  symp¬ 
toms  of  poisoning  occasionally.  In  some  instances  this  poisonous  effect 
appears  to  be  due  to  idiosyncrasy,  for  only  one  person  out  of  several 
may  be  affected.  These  cases  are  of  importance  to  the  medical  jurist, 
since  they  may  give  rise  to  unfounded  charges  of  criminal  poisoning.  In 
the  absence  of  any  demonstrable  poison,  we  must  test  the  question  of 
idiosyncrasy  by  observing  whether  more  than  one  person  is  affected,  and 
whether  the  same  kind  of  food  given  to  animals  produces  symptoms  of 
poisoning.  If,  with  this  latter  condition,  several  persons  are  affected 
simultaneously,  we  cannot  refer  the  effects  to  idiosyncrasy  ;  they  are 
most  probably  due  to  the  presence  of  a  poison.  The  symptoms  which 
occui  in  these  cases  are  broadly  of  three  kinds  :  gastro-intestinal  irrita¬ 
tion  ,  skin  irritation,  in  the  form  of  urticaria  or  eczema  ;  asthma  and 
Vei  monary  symptoms.  (Edema  is  also  a  common  feature.  The 
phenomena  appear  to  be  anaphylactic  in  origin.  Among  articles  of  food 
winch  have  caused  symptoms  of  irritant  poisoning  shell-fish  easily  hold 
. e  ry  P  ace’  of  all  the  varieties  of  shell-fish  none  have  so  frequently 
given  rise  to  accidents  as  the  common  mussel,  though  crabs  and  lobsters 
m  ' <r.v  recently  responsible  for  cases  seen  in  hospital  casualty 
measineT  P,oisoning  ”)•  The  symptoms  produced  are 

“n  the  extrem  tS6nSe  ,°f  nht  “  the  stomach  i  sensation  of  numbness 
throat  sW?  ;  nm  ’udry?ess’  and  c°nstriction  in  the  mouth  and 
and  inflammation  ’  dlficulty.of  breathing  ;  cramps  in  the  legs  ;  swelling 
and  heat  „Tl  .  .  the/yeUds  and  fa“  !  a  profuse  secretion  of  tears 
urticaria  from  it  re’®  foUowed  %  a"  eruption  known  a 

nettle  ThZ  1  fmblance  to  the  swellings  caused  by  the  sting  of  a 
nettle.  These  symptoms  are  sometimes  accompanied  by  colic,  vomiting! 
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and  purging.  They  may  occur  within  ten  minutes  or  a  quarter  of  an 
ioui  ,  but  their  appearance  has  been  delayed  for  twenty -four  hours. 
There  is  generally  great  exhaustion  and  debility. 

A  man  ate  about  twenty  mussels.  He  soon  began  to  have  nausea  and  griping 
pains.  In  half  an  hour  he  vomited  and  was  purged  several  times.  He  then  felt 
faint  and  dizzy.  When  seen  two  hours  and  a  half  after  eating  the  fish  he  was 
collapsed,  and  the  pulse  was  almost  imperceptible,  though  not  much  increased  in 
frequency.  I  he  pupils  were  natural.  There  was  loud  wheezing  and  rattling 
respiration,  interrupted  by  frequent  yawnings  and  sighings.  Notwithstanding  free 
stimulation  with  brandy,  the  patient  was  continually  fainting  ;  and  he  had  frequent 
attacks  of  clonic  spasms  of  all  the  muscles  of  the  body.  He  was  calm  and  conscious, 
had  no  pain,  but  complained  of  great  thirst.  There  was  itching  of  the  skin,  and  an 
erythematous  rash  on  the  chest.  Under  the  administration  of  opium  and  ether 
this  condition  speedily  passed  off.”  1 


The  symptoms  however,  are  not  invariably  those  of  irritant  poisoning. 

A  man  who  ate  two  or  three  quarts  of  mussels  scraped  off  a  vessel  was  absolutely 
unconscious  when  admitted  into  hospital.  His  face  was  livid,  the  pulse  almost 
imperceptible,  and  he  breathed  only  once  or  twice  per  minute  by  convulsive  gasps. 
The  pupils  were  widely  dilated,  ancl  the  reflexes  abolished.  Clearly  he  was  asphyxi¬ 
ated,  and  he  died  about  ten  hours  after  being  discovered  in  an  unconscious  state. 
Two  other  men  suffered  to  a  lesser  degree  at  the  same  time.2 


Segers  described  a  chronic  form  of  mussel-poisoning  among  the 
inhabitants  of  Tierra  del  Fuego,  who  ate  mussels,  eleven  to  twenty-two 
pounds  daily,  almost  to  the  exclusion  of  any  other  kind  of  food.  The 
symptoms  are  marked  icteric  discoloration  of  the  skin,  enlargement  and 
subsequent  atrophy  of  the  liver,  and  haemorrhages  from  the  mucous 
surfaces  ushering  in  death.  When  the  mussels  are  in  good  condition  they 
are  seldom  injurious  ;  but  when  they  are  thin  they  are  often  poisonous. 
Segers  attributed  this  to  the  death  of  large  numbers  of  mussels,  their 
decomposition,  the  consequent  formation  of  poisonous  substances,  and 
the  absorption  of  these  by  the  living  mussels.3 


The  poisonous  action  of  mussels  can  be  referred  neither  to  putre¬ 
faction  nor  to  disease,  nor  in  all  cases  to  idiosyncrasy,  since  in  one  instance 
those  mussels  only  which  had  been  taken  from  a  particular  spot  veie 
poisonous  ;  all  persons  who  partook  of  them  suffered,  and  a  dog  to 
which  some  of  them  were  given  was  killed.  Brieger  has  obtained  from 
poisonous  mussels  a  poisonous  ptomaine,  mytilotoxine,  to  which  he  has 
assigned  the  definite  formula  C6H15N02,  and  to  which  he  attributes  the 

toxic  effects  of  mussels  ("  Die  Ptomaine  ”). 

A  fatal  case  came  under  Sir  Thomas  Stevenson’s  notice  in  18J.>,  and 
another  was  the  subject  of  an  inquest  at  Bolton,  in  February,  1904 

It  is  probable  that  in  some  at  least  of  the  above  cases  some  of  the 
other  factors  mentioned  above  came  into  play.  01  other  well-known 
foods  which  some  people  cannot  touch,  strawberries,  cheese,  and  egg 
are  the  best  examples,  but  more  extensive  observation  has  shown  tha 
almost  any  protein  may  cause  symptoms  of  anaphylaxis  in  some  indivi¬ 
duals. 


Linseed  can  hardly  be  called  a  food,  but  for  all  that  it  is  a  food  for 
domestic  animals,  and  certainly  one  would  have  no  dread  of  it  if  eate  , 


P- 
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3  Prensa 
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so  that  the  following  case  is  well  worth  recording  as  one  of  peculiar 
idiosyncrasy.  It  is  published  in  the  Lancet,  1903,  2,  p.  1428,  by  Dr. 
Hollick,  of  Knowle  : — 

“  The  patient,  a  robust  man,  consulted  me  on  May  19th,  1903,  for  an  inflamed 
and  protruding  internal  haemorrhoid  which  had  become  strangulated  by  the  external 
sphincter,  and  was  giving  him  very  severe  pain.  I  ordered  him  to  bed,  and  as  he 
had  already  applied  anodyne  ointments  and  lotions  without  obtaining  relief,  I 
also  directed  a  hot  linseed-meal  poultice  to  be  applied  to  the  inflamed  and  painful 
haemorrhoid.  This  was  done  at  about  3  p.m.,  and  within  four  hours  afterwards 
the  patient  experienced  the  following  symptoms,  which  I  have  recorded  in  his  own 
words  :  — 

“  ‘  To  commence  with,  I  experienced  a  peculiar  sensation  in  the  throat  and 
mouth,  as  though  they  were  lined  with  velvet,  the  throat  contracting  considerably  ; 
there  was  a  scaly  feeling  in  the  skin  of  the  hands  and  feet.  The  skin  all  over  my 
body,  but  more  particularly  on  the  thighs  and  legs,  went  “  anserine,”  having  the 
appearance  as  though  a  small  bladder  of  water  surrounded  each  hair  at  its  root  ; 
the  skin  changed  to  a  colour  between  that  of  red  and  purple  ;  after  this  the 
irregularities  on  the  skin  became  more  pronounced.  My  face  was  discoloured,  and 
there  was  a  rush  of  blood  to  my  head.  This  discoloration  of  skin  was  accompanied 
by  irritation.  My  hearing  was  affected.  I  went  very  deaf,  and  I  was  also  unable 
to  see  well.  My  heart  was  beating  very  forcibly  and  rapidly,  and  I  had  a  strong 
hysterical  feeling.  I  counted  my  pulse,  and  timed  it  to  be  120  per  minute.  I  felt 
on  the  border  of  delirium.  My  chest  seemed  restricted,  particularly  at  the  lower 
part.  These  symptoms  lasted  about  three-quarters  of  an  hour,  and  on  diarrhoea 
supervening  they  were  very  much  mitigated.  I  then  had  an  attack  of  vomiting, 
the  vomit  being  of  a  dark  colour,  although  I  had  taken  nothing  but  milk  foods  for 
the  past  forty-eight  hours.  After  this  the  symptoms  gradually  passed  off,  the 
velvety  feeling  at  the  throat  and  mouth  being  the  last  to  disappear.  On  two 
previous  occasions  I  had  been  poisoned  ”  by  linseed.  On  the  first  occasion  I  was 
walking  through  a  field  in  the  east  of  England  where  labourers  were  engaged  in  the 
operation  of  stacking  the  linseed,  and  I  ate  a  few  of  the  seeds.  Within  three  or 
four  hours  afterwards  I  experienced  symptoms  similar  to  those  narrated  above, 
only  to  a  less  degree.  I  ate  about  twelve  seeds  only,  and  the  duration  of  the 
symptoms  was  from  two  to  three  hours.  About  two  years  afterwards  I  ate  two 
ozenges  of  linseed  and  liquorice,”  and  the  same  symptoms  were  again  experienced.’ 

The  patient  sent  for  me  at  8.30  p.m.,  and,  as  he  resided  some  distance  out  in 

f^OUntry’  1  dld  not  see  him  until  9  P-m.  —  i.e.,  two  hours  after  the  commencement 
of  the  symptoms.  He  was  then  in  a  state  of  collapse,  with  quick  and  feeble  pulse, 
a  feeling  of  nausea,  and  with  cyanosed  condition  of  the  face  and  extremities.  His 
respiration  was  quiet,  and  the  diarrhoea  had  ceased,  but  he  had  a  marked  condition 
of  cutis  anserma  He  lay  curled  up  on  his  side  in  bed,  and  was  very  prostrate  •  he 
at  once  told  me  that  he  had  been  poisoned  by  linseed,  as  recognised  from  his  previous 

STL  s  r;  rr an, ounoe  °,f  in  hot  **  b.rz 

Lrmal  health  agata  7  ’  P  a  g°°d  night>  “d  °n  the  next  day  in 

Animal  "flrt  “  Tf*  Ir"tant  “  fr0m  the  PIants  which 

~  Animal  fed.  The  milk  and  cheese  of  some  of  the  North  American 

provinces  is  said  to  be  occasionally  rendered  poisonous  by  the  fact  that 

cows  pasture  at  certain  seasons  on  vegetables  of  a  noxious  kind  In 

1865  twelve  cases  of  poisoning  from  this  cause  were  reported  The 

symptoms  came  on  in  about  three  hours  after  cheese  hTbeen  eaten 

There  was  severe  pain  in  the  stomach,  cramp,  violent  vomitimr  of 

As  pork  is  sometimes  salted  in  leaden  vessels,  lead  may  be  found 

1  Edin.  Med.  Jour.,  1865,  1,  854. 
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Poisoned  game  is  occasionally  sold.  The  game  may  be  quite  free 
from  putrefaction,  but  noxious  from  the  poisoned  grain  which  may 
have  caused  death.  It  is  a  common  practice  to  steep  grain  in  a  solution 
of  arsenic  previous  to  sowing,  and  pheasants,  partridges,  and  other  birds 
may  be  accidentally  destroyed  by  eating  the  grain.  In  some  instances, 
grouse  and  other  game  are  maliciously  destroyed  by  the  laying  of  corn 
steeped  with  arsenic,  strychnine,  or  other  poisons,  in  the  localities  where 
the  birds  abound.  There  is  no  law,  except  the  Sale  of  Food  and  Drugs 
Act,  to  prevent  the  sale  of  poisoned  game  by  poulterers,  and  there  is  no 
precaution  which  can  be  taken  by  the  purchasers  except  by  observing 
whether  the  birds  have  or  have  not  been  shot.1 


The  greening  of  vegetables  by  copper  is  another  illustration.  Mutton 
is  occasionally  poisoned  by  mercury.  Tin  and  other  metals  may  con¬ 
taminate  tinned  foods.  Sprays  used  for  fruit  pests  may  cause  symptoms 
of  poisoning,  as,  for  example,  arsenic  on  apples. 

For  an  illustration  of  poisoning  by  honey  gathered  from  poisonous 
plants,  vide  1899,  2,  p.  674. 


4.  Disease  arising  from  Specific  Microbes  in  the  Food.  Of  this  class 
of  illness  from  food,  examples  are  only  too  common.  Outbreaks  of 
enteric  fever  have  upon  several  occasions  been  traced  to  oysters  and  also 
to  polluted  water  and  milk. 

In  a  similar  manner  scarlet  fever  and  diphtheria  have  been  upon 
many  occasions  traced  to  milk  supplies. 

This  part  of  the  subject,  however,  belongs  too  much  to  public  health 
to  warrant  more  than  a  simple  mention  here  ;  and  the  reader  is  referred 
for  further  details  to  “  Food  Poisoning  and  Food  Infections  ”  (Savage, 
1920),  and  “  Food  Poisoning  :  a  Study  of  One  Hundred  Recent  Out¬ 
breaks  ”  (Savage  and  Bruce  White)  ;  Med.  Res.  Council  Report  No.  92, 
1925  ;  also  Report  91,  on  Salmonella  group  of  Bacteria. 


5.  Presence  of  Pathogenic  Organisms  and  (or)  their  Toxins.  The 

Salmonella  Group.  It  has  been  shown  that,  in  the  majority  of  outbreaks 
of  food  poisoning  which  have  been  properly  investigated,  the  cause  has 
been  traced  to  the  presence  of  bacteria  of  the  Coli  enteritis  group  or  their 
toxins.  This  group  is  known  as  the  Salmonella  group,  and  includes  the 
organisms  of  paratyphoid  fever.  The  members  of  the  group  which  are 
most  commonly  responsible  for  outbreaks  of  food  poisoning  are  B.  Aer- 
tryclce  and  B.  enterididis,  of  Gaertner,  but  many  others  hate  been 

incriminated  with  considerable  frequency. 

These  organisms  are  readily  killed  by  heating  to  60  C.  for  half  an 
hour,  so  that  it  is  only  rarely  that  an  outbreak  occurs  from  well-cooked 
food  that  has  not  been  reinfected.  Their  toxins,  however,  are  \eiy 
resistant  to  heat,  and  sufficient  toxin  may  be  present  to  cause  acute 
symptoms.  Although  all  the  bacteria  are  killed,  symptoms  due  to  t  ie 
presence  of  toxins  alone  are  recognised  by  the  rapidity  of  onset  af  , 
taking  the  suspected  food,  and  also  as  a  rule  by  the  rapid  remission  pi 
symptoms.  Food  may  be  sufficiently  infected  to  cause  toxic  symptoms 
without  any  visible  alteration  in  taste  or  smell. 

1  See  on  this  subject  “  On  Poisons,”  Med.  Gaz.,  vol.  42,  p.  103. 
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The  incubation  period  in  salmonella  poisoning  has  varied  in  differen 
outbreaks  from  half  an  hour  to  forty  hours,  but  the  average  is  from  six 

to  twelve  hours.  .  u 

The  symptoms  consist  of  vomiting,  abdominal  pain  and  diarrhoea. 

These  cardinal  symptoms  may  be  accompanied  by  prostration,  collapse 
and  sometimes  rigors.  There  is  usually  some  fever.  Less  common 
symptoms  are  headache,  giddiness,  numbness  and  cramp  in  the  limbs. 

Staphylococci,  Streptococci  and  other  Organisms.  Within  compara¬ 
tively  recent  years,  it  has  become  apparent  that  some  strains,  fortunately 
uncommon,  of  staphylococci  and  streptococci  may  produce  toxins  which 
are  responsible  for  a  severe  form  of  food  poisoning.  As  the  illness  appears 
to  be  due  as  a  rule  to  the  presence  of  preformed  toxins,  the  incubation 
period  is  short — usually  only  a  few  hours.  The  clinical  features  are 
nausea,  vomiting,  diarrhoea  and  prostration.  Similarly,  it  would  appear 
that  certain  rare  strains  of  the  widespread  B.  proteus  may  produce  toxins 
which  are  capable  of  causing  food  poisoning. 


Botulism  (Allantiasis).  This  is  a  form  of  poisoning  with  clinical 
symptoms  which  differentiate  it  from  the  ordinary  types  of  meat  poisoning 
associated  with  B.  enteritidis  and  its  congeners.  Botulismus  has  been 
caused  by  consumption  of  sausages  (especially  those  containing  blood  and 
liver),  meat,  salted,  or  smoked  and  fish  (Ichthyosismus).  The  symptom? 
are  almost  exclusively  referable  to  the  central  nervous  system,  and 
include  motor  paralysis,  especially  in  connection  with  the  cranial  nerves, 
mydriasis,  ptosis,  diplopia,  complete  fixation  of  the  bulbus,  dryness  of 
the  mouth,  aphonia,  dysphagia  ending  in  complete  inability  to  swallow, 
dysuria,  anuria  and  usually  constipation.  The  cause  of  this  remarkable 
state  of  affairs  was  discovered  by  van  Ermengem  in  1895  in  an  epidemic 
at  Henegau  and  proved  to  be  an  obligate  anaerobic  bacillus  {B.  botulinus), 
which,  like  tetanus  bacillus,  is  capable  of  producing  a  genuine  toxin, 
which  can  cause  all  the  symptoms  of  the  disease.  In  comparison  with 
the  ordinary  gastro-intestinal  types  of  meat  poisoning  botulismus  is  a 
rare  disease,  but  where  found  seems  to  be  constantly  due  to  van  Ermen- 
gem’s  bacillus.  A  potent  antitoxin  has  been  prepared  against  the  toxin 
of  this  microbe.1  Botulism  is  fortunately  uncommon  in  Britain.  In 
1922,  at  Loch  Maree,  Scotland,  eight  people  were  affected  after  eatin<* 
sandwiches  prepared  with  wild  duck  paste.  All  died  within  a  week! 
In  1935,  four  fatal  cases  occurred  in  London. 


6.  “  Ptomaine  ”  Poisoning.  Ptomaines  are  non-specific  substances 
produced  by  the  decomposition  of  animal  proteins  by  various  ^rouns  of 
putrefactive  bacteria.  &  1 


The  investigations  of  Panum,  Bergmann,  Schmiedeberg,  Selmi 

^encki,  and  especially  of  Brieger,  have  acquainted  us  with  the  symptoms 

bar  —  f  ter  ^-“on  with  the  soluble  products  of  putrefactive 

lvsis  and  ™  inoculation  causes  symptoms  of  convulsions  and  para- 

d  ?r0ve  fatal  Wlth  symPtoms  of  respiratory  paralysisP  It 

y  lltlk  r  lnfeCl°n  *  t  he  raPidity  of  onset  after  inocuTation 
oy  the  tact  that  it  occurs  the  more  quickly  and  violently  the  larsrer  the 

quantity  of  inoculated  material,  and,  finally,  by  the  fact  that  the  disease 

*  Dio.ksrm  i  1  "R - -v-r  _ _  _ 
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cannot  be  transmitted  further  by  inoculation  with  parts  of  the  bodies 
of  animals  which  have  died  in  consequence  of  intoxication. 

With  regard  to  the  nature  of  the  degradation  products  of  protoplasm 
formed  during  putrefaction,  the  work  of  Brieger  showed  that  certain 
crystalline  bodies  could  be  isolated  which,  in  accord  with  Selmi,  he  called 
ptomaines.  To  this  group  belong  muscarine,  choline,  cadaverine, 
putrescine,  neurine,  neuridine,  saprine,  etc. 

The  formation  of  amines  identical  with  the  ptomaines  of  Brieger  has 
been  shown  to  occur  in  the  normal  human  intestine.  We  may  say  that 
as  far  as  our  knowledge  goes  at  the  present  time,  it  would  appear  to  be 
established  that  certain  poisonous  amines  may  be  produced  by  putre¬ 
factive  processes  similar  to  those  formed  in  the  normal  intestine.  Further, 
though  such  amines  may  be  proved  to  be  poisonous  when  injected,  there 
is  nothing  to  show  that  they  are  capable  of  causing  ill  effects  when 
ingested  in  the  ordinary  wray.  If  enormous  quantities  of  putrid  food 
passed  into  the  intestines  it  is  possible  that  the  normal  protective  pro¬ 
cesses  might  be  overcome,  and  toxic  symptoms  would  then  arise.  It  has 
to  be  remembered,  however,  that  these  bodies  are  produced  in  quantity 
only  when  putrefaction  has  advanced  to  a  considerable  extent,  and  in 
such  cases  the  food  would  be  obviously  unfit  to  eat. 

It  may  therefore  be  accepted  that  ptomaines  are  not  the  cause  of 
food  poisoning. 


7.  Presence  of  Worms.  Trichinosis.  The  fatal  malady  arising  from 
the  introduction  of  the  Trichina  spiralis  into  the  human  body  has 
attracted  much  attention.  Keller  has  published  some  important  facts 
illustrating  the  symptoms  produced,  and  the  mode  in  which  this  parasite 
causes  death.  He  considers  that  it  is  a  question  well  worthy  of  the 
attention  of  medical  jurists  whether  many  cases  of  death  from  suspected 
irritant  poisoning,  in  which  no  poisonous  matter  could  be  detected  in 
the  body,  may  not  really  have  been  due  to  trichina  disease. 

The  symptoms  produced  by  the  use  of  infected  food  are.  in  the  first 
stage,  those  of  intestinal  irritation,  loss  of  appetite,  sickness,  pain,  general 
weakness  of  the  limbs,  diarrhoea,  swelling  of  the  eyelids  and  of  the  joints, 
profuse  clammy  perspiration,  and  wasting  fever.  Death  is  either  the 
result  of  paralysis  (from  destruction  of  the  muscular  fibres)  or  of  peri¬ 
tonitis  and  irritative  fever.  During  the  perforation  of  the  coat  of  the 
intestines  by  these  worms  the  mucous  membrane  becomes  irritated  and 
inflamed  ;  pus  is  formed  on  its  surface,  and  bloody  evacuations  are 

sometimes  passed.  , 

The  noxious  effects  of  this  food  on  human  beings  are  well  illustrated 

by  a  series  of  cases  wTiich  occurred  at  Hettstadt,  in  the  Hartz  mountains, 


in  1863. 1 

One  hundred  and  three  persons  partook  of  smoked  sausages  made  from  a  pig 
affected  with  trichinous  disease.  The  sausages  were  fried  and  served  for  dinner 
in  the  usual  way.  On  the  following  day  several  persons  who  had  partaken ^of  th 
food  were  attacked  with  severe  pain  in  the  bowels,  purging,  loss  °  JPe  te^  lh 
prostration  of  strength,  and  fever.  The  number  of  persons  attacked ^  rapid  y 
increased  •  symptoms  of  peritonitis  and  pneumonia  appeared,  and  these  we 
followed  by  paralysis  of  the  intercostal  muscles,  and  of  the  muscles  m  fron  o 
neck  Eighty-three  persons  died  from  the  effects  of  this  noxious  food,  Mid  the 
remainderwere  seriously  injured  in  health.  The  remnants  of  sausage  and  of  pork 


i  1864,  1,  p.  75. 
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not  eaten  at  the  festival  were  examined,  and  were  found  to  be  swarming  with 
encysted  trichinae.1  ,  ,  _ 

This  parasitic  disease  does  not  apparently  attack  sheep,  oxen,  or 
horses,  and  beef  is  the  safest  of  all  descriptions  of  food,  as  no  parasites 
have  ever  been  discovered  in  it.  They  have  not  been  found  in  the  blood 
of  animals  whose  muscles  are  liable  to  their  attacks. 

In  suspected  cases,  if  any  of  the  food  can  be  obtained,  this  must  be 
examined  for  the  parasite  by  the  aid  of  the  microscope.  If  the  case 
proves  fatal,  the  voluntary  muscles  of  the  deceased  must  undergo  a 
similar  examination.  For  further  information  the  reader  is  referred  to 
works  on  medicine  and  also  on  public  health,  the  subject  appertaining 
more  to  those  branches  than  to  forensic  medicine. 

8.  Excess  of  Preservatives.  Practically  any  poison  may  be  added  to 
food,  either  criminally  or  by  accident,  as  has  been  described  in  the  section 
dealing  with  poisons,  but  there  remains  the  question  of  the  addition  of 
preservatives  and  colouring  matters  to  food.  This  subject  is  of  great 
importance,  because  the  importation  of  food  from  abroad  has  become 
a  national  necessity,  and  in  many  cases  the  addition  of  a  preservative  is 
practically  essential. 

The  preservatives  principally  used  are  boric  acid  and  its  compounds, 
salicylic  acid  and  salicylates,  sulphurous  acid  and  sulphites,  benzoic  acid 
and  benzoates,  hydrogen  peroxide  and  formaldehyde. 

Any  one  of  these  substances  may  have  a  deleterious  effect  on  the 
body  by  long-continued  use,  and  in  connection  therewith  the  report  of 
the  Departmental  Committee  on  Preservatives  and  Colouring  Matters, 
1909,  should  be  consulted,  also  Savage,  “  Food  Poisoning,”  1920. 

Under  the  Public  Health  (Preservatives,  etc.,  in  Food)  Amendment 
Regulations,  1926,  the  manufacture  and  sale  of  food  containing  pre¬ 
servatives  or  colouring  matters  apart  from  those  allowed  by  the  regula¬ 
tions  are  forbidden.  The  regulations  contain  a  schedule  of  articles  of 
food  which  may  contain  such  preservatives  as  sulphur  dioxide  or  benzoic 
acid  and  the  percentage  allowed  in  each  case.  These  regulations  clear 
up  the  position  of  the  preservation  of  food,  limit  the  number  of  articles 
which  may  be  preserved,  and  entirely  prohibit  all  preservatives  except 
those  mentioned. 

.  Analysis.  In  cases  of  suspected  food  poisoning,  if  any  question  is 
raised  regarding  a  death  taking  place  in  such  circumstances,  the  analyst’s 
work,  to  be  complete,  must  be  very  laborious.  In  the  first  place,  fresh 
material  must  be  at  once  submitted  to  a  competent  bacteriologist  for 
examination  isolation  and  identification  of  the  pathogenic  bacteria 
llie  result  of  this  investigation  may  clear  up  the  cause  of  death.  If  not 
the  analyst  may  be  required  to  test  for  all  metallic  poisons  (vide  previous 
pages).  e  must  next  go  through  the  complete  process  for  the  extraction 

mentf  °s;S  P'  ?05)’.and  submit  his  results  to  a  series  of  tabular  experi- 
,  S“lce  Ptomaines  present  certain  of  the  properties  of  the  vegetable 
alkaloids  the  possible  presence  of  these  bodies  has  to  be  considered 

-Sr ”  sac  ass 

saar-A  as  aaw: 

2  Srr:s  VierteUahr ssch r. ,  1864,  p.  286. 
lJie  Ptomaine.” 
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extraction  from  organic  mixtures  is  not  applicable  to  the  larger  number 
of  ptomaines,  and  recommends  their  precipitation  by  aqueous  and 
alcoholic  solutions  of  mercuric  chloride. 

The  formation  of  ptomaines  being  universal  in  corpses  when  under¬ 
going  slow  decomposition,  it  might  be  presumed  that  they  would  be 
frequently  observed  in  the  bodies  of  persons  who  had  died  from  acute 
arsenical  poisoning.  Selmi  has  succeeded  in  demonstrating  that  in  these 
circumstances  peculiar  arsenical  poisonous  bases  (arsines)  are  formed. 
In  1878  he  reported  two  cases  in  which  poisonous  crystalline  ptomaines 
were  found  in  exhumed  bodies,  containing  arsenic.  The  first  subject 
was  the  body  of  a  person  exhumed  fourteen  days  after  burial,  in  a  good 
state  of  preservation,  containing  much  arsenic.  In  the  search  for  alka¬ 
loids  a  small  quantity  of  an  alkaline  substance,  having  a  sharp  bitter 
taste,  was  found.  It  reacted  generally  as  an  alkaloid.  It  afforded 
several  colour  reactions  ;  but  the  amount  of  material  did  not  suffice  for 
a  complete  chemical  and  physiological  examination.  Shortly  afterwards 
Selmi  obtained  larger  quantities  of  a  ptomaine  from  an  arsenical  corpse 
exhumed  a  month  after  death.  This  base  had  likewise  a  sharp  bitter 
taste.  Its  chemical  reactions  differed  somewhat  from  those  of  the 
previously  described  alkaloid.  It  was  highly  poisonous  when  adminis¬ 
tered  to  a  frog. 

Though  in  these  two  ptomaines  the  presence  of  arsenic  was  not 
proved,  Selmi  afterwards  discovered  organic  arsenical  bases  (arsines)  in 
the  stomach  of  a  pig  which  had  been  preserved  in  a  solution  of  arsenic. 
The  tissues  were  not  destroyed,  and  there  was  no  putrescent  odour 
perceptible.  The  liquid  yielded,  on  distillation,  an  alkaline  distillate 
which  yielded  crystals  with  hydrochloric  acid.  These,  when  moistened 
with  caustic  soda,  exhaled  an  odour  somewhat  resembling  tnmethylannne. 
The  presence  of  arsenic  w^as  ascertained  in  the  hydrochloride  of  this 
volatile  base,  which  yielded  some  alkaloidal  reactions.  Experiments  made 
with  twenty-four  milligrammes  (0-36  grain)  of  the  substance  showed  it 
to  be  highly  poisonous,  and  that  it  resembled  strychnine  m  its  physio¬ 
logical  action.  From  the  solid  matter  a  volatile  alkaloid  was  further 
extracted,  but  its  small  quantity  prevented  an  accurate  examination 
being  made.  From  the  residue  of  the  distillation  of  the  ether  used  m 
extracting  these  bases  a  third  and  non-volatile  base  was  obtamed  havmg 
a  cadaverous  odour.  Its  hydrochloric  solution  had  an  offensiv  odour 
„nfj  a  bitter  taste.  It  caused  tingling  when  placed  on  the  tongue, 
followed  by  loss  of  sensibility.  The  base  yielded  alkaloidal  reactions, 

ri,i  rs 

1  7  Tivr,  alWpd  existence  of  arsenical  ptomaines  is 

symptoms.  f  the  medical  witness,  but  as  affording  a  possible 

important,  not  only  .  •  nrnrluced  bv  arsenical  wall- 

:fes  — - - 

air  playing  a  part  in  the  formation  of  the  arsine. 
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Selrai’s  researches  may,  as  Husemann  thinks,  throw  light  upon 
an  obscure  page  in  the  history  of  toxicology.  It  is  asserted  that  the 
poisoners  of  the  seventeenth  and  eighteenth  centuries,  Tofana  and 
other  professionals,  understood  how  to  make  arsenic  more  potent.  In 
Italy,  the  acquetta  di  Perugia  was,  according  to  tradition,  a  secret  com¬ 
pound  prepared  by  rubbing  white  arsenic  into  the  flesh  of  a  pig,  and 
collecting  the  liquid  which  dropped  from  the  flesh.  It  is  possible  that 
the  activity  of  the  arsenic  was  increased  both  by  the  formation  of  readily 
absorbable  compounds  of  arsenic  with  the  inorganic  alkalies  and  by  the 
formation  of  arsenical  bases.  The  same  object  may  have  been  in  view 
in  preparing  aqua  Tofana,  with  the  addition,  as  is  known,  of  the  juice 
of  the  ivy-leaved  toad  flax  ( Linaria  cymbalaria).  Selmi  and  Vella  are  of 
opinion  that  in  the  acquetta  di  Perugia  the  concealment  of  the  action 
of  the  arsenic  on  the  one  hand,  and  also  of  the  tetanising  poisons  on  the 
other,  was  accomplished  ;  but  this  opinion,  which  is  based  upon  an 
observation  of  Vella  in  a  case  of  poisoning  with  arsenic  and  strychnine, 
does  not  accord  with  observations  made  on  warm-blooded  animals  with 
a  mixture  of  arsenite  of  potassium  and  strychnine,  whereby  the  tetanising 
action  of  strychnine  was  not  prevented,  provided  the  alkaloid  was  given 
in  poisonous  doses. 


Group  10.— MISCELLANEOUS  POISONS 


Poisoning  by  Mechanical  Irritants 

Various  substances  which  act  mechanically  may,  when  introduced 
into  the  alimentary  canal,  result  in  death,  e.g .,  powdered  glass,  diamond 
dust,  and  dried  sponge,  or  sponge  soaked  in  grease.1 

We  have  been  unable  to  find  any  recent  case  of  the  kind  in  Great 
Britain,  nor  have  we  been  able  to  find  the  case  referred  to  by  the  Lancet, 
but  the  paragraph  is  worth  reproduction  as  tending  to  elucidate  the 
present  position  : — 


W  e  understand  that  a  case  is  shortly  to  come  before  one  of  the  criminal  courts 
in  America  which  will  be  of  unusual  interest.  A  woman  is  charged  with  the  murder 
of  an  aged  husband  by  feeding  him  with  glass  ground  up  in  an  ordinary  coffee  mill, 
ine  glass  is  thought  to  have  been  given  in  oatmeal  porridge.  This  method  of 
poisoning  is  supposed  to  have  been  a  favourite  one  in  the  sixteenth  century,  and  is 
said  to  be  still  practised  amongst  savage  tribes  who  have  access  to  the  needful 
material.  Medical  literature,  however,  contains  but  few  recorded  cases.  Glass 
may  be  a  noxious  substance  ’  by  virtue  of  the  mechanical  injuries  which  it  can 
produce  but  is  not  therefore  a  poison  in  the  legal  sense  of  the  word.  1  case  of 
A/'^.nafUre7^lth  references  to  previous  observers  is  recorded  in  the  Edinburgh 
Medical  and  Surgical  Journal  for  1824,  p.  225.  Dr.  W.  Turner,  of  Spanish  Town 
Jamrnca,  there  relates  that  an  attempt  was  made  by  a  negro  woman  to  poison  a 
6  ami  y.  Wlt  l  Pounded  glass.  The  persons  on  whom  the  attempt  was  made 

MmZ' Mry^monveTbch6-  In  ,he 

of  Worcester,  records  in  coLiderabl  VtaX  && 

Blis  '  A  FnZn  °\rSOnS  to  it  a  quantity  of  roughTy  podded 

was  found  in  the  stomach1' wVich  gn{"ty  |,OW<Jer’  l)roved  to  be  powdered  glass, 
which  was  freaked  wfth  blnn  1  T!  lmed  W1,th  a  thick  layer  of  tenacious  mucus 
coat  beneath S3d  U  e^2dTo  2  be  peeled  off  before  the  villous 

vascularity.’  Another  case  is  was.  *n  a  state  of  amazing 

Zeitung,  1863,  8,  244.  A  case  of ^temnt^  1  ^  Wiener  medicinische 

the  Boston  Metical  ant  Surgical  Journal,  IWiTm*  £££ ^ 

1  Lancet,  1892,  2,  p.  1309. 
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symptoms  manifesting  themselves.  Le  Sauvage  himself  swallowed  a  considerable 
number  of  similar  particles  without  sustaining  any  inconvenience.  Professors 
iiaudelocque  and  Clmussier  in  1808  reported  a  case  at  Paris  in  which  the  prisoner 
was  supposed  to  have  poisoned  his  wife  with  pounded  glass.  This  substance  was 
actually  found  in  the  stomach  of  the  deceased,  and  this  organ  as  well  as  the  intestines 
exhibited  signs  of  great  irritation.  After  a  careful  consideration  of  all  that  had 
been  written  on  the  subject,  however,  they  gave  their  opinion  that  pounded  glass 
is  not  a  poison,  and  suggested  that  the  glass  in  the  stomach  was  derived  from  some 
vessel  of  that  material  being  broken  by  her  teeth  during  the  convulsions  which 
preceded  death.”  1 

Fine  particles  of  glass  occasionally  pass  into  the  intestinal  canal  from 
the  fracture  of  small  bubbles  of  glass  in  the  inside  of  glass  containers. 
It  is  possible  that  these  may  occasionally  cause  gastro-intestinal  irritation. 

We  have  seen  several  cases  where  powdered  glass  has  been  used  for 
homicidal  purposes  in  the  East,  but  have  not  observed  any  serious 
effects  from  its  use. 

Poisoning  by  Proprietary  Remedies  and  Quack  Medicines 

The  following  lists  of  patent  medicines,  etc.,  with  their  principal 
poisonous  ingredients,  though  very  imperfect,  are  not  without  interest, 
even  though  the  sale  and  use  of  such  preparations  is  much  less  common 
than  previously  : — 

Battle's  Vermin  Killer.  Strychnine,  arsenic,  and  phosphorus. 

Burnett's  Fluid.  Zinc  chloride. 

Correctives  for  Women.  Aloes,  ergot,  pennyroyal,  iron  and  arsenic, 
manganese  dioxide,  etc. 

Fly  Papers.  Arsenic,  also  in  wall-papers,  and  occasionally  in  the  highly 
coloured  papers  in  which  sweets  are  wrapped  (a  most  pernicious 
practice). 

Godfrey's  Cordial.  Morphia. 

Hair  Washes  and  Face-paints.  Mercury,  arsenic,  lead  and  bismuth,  or 
chlorine,  or  hydrogen  peroxide.  Henna,  phenylene  diamines. 
Headache  Remedies  sold  by  Chemists  as  proprietary.  Phenacetin,  aspirin, 
antipyrin,  antifebrin,  etc. 


Mother's  Friend. 


Mrs.  Winslow's  Soothing  Syrup.  J 

Oil  of  Bitter  Alyionds.  Hydrocyanic  acid. 

Paregoric.  Opium. 

Pigments  used  by  Painters ,  etc.  Chiefly  lead,  and  zinc.  » 

Powders  for  Dusting  Infants.  Occasionally  contain  arsenic  with  starcn, 

fuller’s  earth,  boracic  acid. 

Proprietary  Disinfectants.  Phenols  and  other  coal-tar  derivatives. 

Rat  Paste.  Phosphorus,  strychnine,  arsenic,  barium. 


1  Lancet,  1899,  1,  p.  174. 
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St.  Jacob's  Oil.  Aconite. 

Seigel's  Preparations .  Aloes  and  saline  aperients. 

Sorrel.  Oxalic  acid. 

Teething  Powders.  Calomel  and  opium. 

Aperient  and  Liver  Pills 
Beecham's  Pills.  Aloes,  ginger,  and  soap. 

Baillie's  Pills.  Aloes,  colocynth,  oil  of  cloves,  and  soap. 

Bile  Beans.  Cascara,  rhubarb,  liquorice  and  ol.  menth.  pip.,  coated  with 
gelatine. 

^arckiy'^ Pills  /  ^loes,  colocynth,  and  rhubarb. 

Carter's  Little  Liver  Pills.  Podophyllin  (gr.  £)  and  aloes  soc.  (gr.  £)  in 
each  pill. 

Dixon's  Pitts.  Taraxacum,  podophyllin,  jalap,  and  soap. 

Holloway's  Pills.  Aloes,  rhubarb,  saffron,  Glauber’s  salts,  and  pepper. 
Page  Woodcock's  Wind  Pills.  Aloes,  ol.  carui,  and  soap. 

Scott's  Pills.  Aloin  and  cascara,  with  a  soap  basis. 

Whelpton's  Pitts.  Rhubarb,  aloes,  ginger,  pulv.  ipecac.,  and  soap. 


Cough  Mixtures  and  Lozenges 

Keating's  Cough  Lozenges.  .  Ipecacuanha,  lactucaria,  squill,  liquorice, 
tragacanth,  and  sugar. 

Owbridge's  Lung  Tonic.  Balsam  of  tolu,  oil  of  aniseed,  and  oil  of  cloves. 
Balsam  of  Aniseed.  Contains  aniseed  and  other  ingredients  with  gr.  fy 
morphine  in  every  ounce. 


Preparations  for  Gout  and  Rheumatism 
Blair's  Gout  Pills.  The  active  ingredient  is  colchicum. 

Eade's  Pills.  Sodium  salicylate,  guaiacum,  and  aloes. 

Gloria  Tonic.  Colchicum,  guaiacum  resin,  and  sodium  iodide. 


Preparations  for  Headaches  and  Neuralgia 

Antikamnia.  Sodium  bicarbonate,  antifebrin,  and  (?)  caffeine 

Bromidia  Potassium  bromide,  chloral,  hyoscyamus,  cannabis  indica 
oil  of  aniseed,  syrup,  and  water. 

Banter's  Nervine.  Creosote,  chloroform,  camphor,  balsam  of  tolu  and 
alcohol. 

Kaputine.  Antifebrin  and  sugar  (coloured). 

Kay  s  Tic  Pills.  Iron  sulphate,  quinine,  and  soap. 

„  .  .  ,  _  Preparations  for  Asthma 

Crevoisier  s. '  Belladonna,  foxglove,  stramonium, 
nitrate  in  equal  parts. 

Hair,s  Cure.  Potassium  iodide  and  tar  water. 

Plant’s  Cigarettes.  Leaves  of  stramonium,  lobelia,  and  green  tea 

Tuckers  Cure  Atropine,  cocaine,  hyponitrous  acid  and  various 
balsam, c  extracts,  administered  by  means  of  an  atomiser 

,  ..  Remedies  for  Obesity 

ft  fi  dmitro"ng  thyr°id  eXtract' 

^fu^rticutu^^  1Umedy •  The  active  ^dient  i*  extract  of 


sage,  and  potassium 
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Grey's  Specific  Contains  47-2  per  cent,  of  free  sulphur  and  a  bitter 
(?  gentian). 

Kassel's  Anti- Corpulent  Cure.  Citric  acid  (twenty  grains  to  half  an 

ounce),  glycerine,  and  water.  The  pink  tablet  contains  the  saccha¬ 
rine. 

Trilene  Tablets.  Sugar  and  a  vegetable  constituent  of  unknown  nature. 


Ointments  and  Liniments 
Cuticura.  Vaseline  and  oil  of  bergamot. 

Elliman  s  Embrocation.  Acetic  acid,  turpentine,  and  white  of  egg. 

Holloway's  Ointment.  Turpentine,  resin,  olive  oil,  lard,  wax,  and 
spermaceti. 

Homocea.  Camphor,  oil  of  cajuput,  and  lard. 

St.  Jacob's  Oil.  Oil  of  turpentine,  ol.  succini,  soft  soap,  and  capsicum. 
Lineel  Liniment.  Zinc  and  magnesium  chlorides  with  glycerine. 
Singleton' s  Golden  Ointment.  An  imitation  of  ung.  hyd.  nit.  dil. 


Miscellaneous  Preparations 

Baer's  Piles  Cure.  Ointment  of  galls,  and  hamamelis  with  lanoline 
basis  ;  the  powder  contains  precipitated  sulphur,  and  magnesium 
carbonate. 


California  Syrup  of  Figs.  Senna  (active  constituent),  syrup  of  figs,  and 
cinnamon. 

Doan's  (Backache)  Pills.  (1)  White-coated  aperient  (dinner  pills), 
podophyllin,  aloin,  rhubarb,  and  peppermint ;  (2)  brown-coated 
{backache),  oil  of  juniper  and  a  resinous  constituent  (?  benzoin). 

Guy's  Tonic.  Phosphoric  acid,  tinct.  cocci,  infusion  of  gentian,  and 
chloroform  water. 

Dalby's  Carminative.  Pulv.  rhei,  magnes.  carb.,  glycerine,  sugar,  ol. 
menth.  pip.,  and  ol.  anethi,  and  a  small  quantity  of  laudanum. 

Chlorodyne.  Chloroform,  ether,  hydrocyanic  acid,  morphine,  cannabis 
indica,  capsicum,  peppermint,  treacle. 

Clarke's  Blood  Mixture.  The  active  constituent  is  potassium  iodide 
(about  six  grains  to  the  ounce). 

Oxien.  Powdered  sugar  and  starch,  and  ol.  gaultheriae. 

Ozerine.  Potassium  bromide  and  ammonium  iodide  with  chloroform 
water. 


Pink  Pills.  Iron  sulphate,  an  alkaline  carbonate,  and  liquorice,  thickly 
coated  with  sugar  and  coloured  with  carmine. 

Phospherine.  Quinine,  phosphates,  and  hypophosphites. 

Seigel's  Syrup.  Aloes,  capsicum,  liquorice,  and  treacle. 

Steedman's  Teething  Powders.  Calomel  and  starch. 

Warner's  Safe  Cure.  Potassium  nitrate  (about  ten  grains  to  the  ounce) 
and  various  diuretic  herbs. 

Woodward's  Gripe  Water.  Liquor  magnes.  carb.,  ol.  anethi,  sugar,  and 

a  trace  of  alcohol.  c  n  i 

The  British  Medical  Association  has  issued  a  full  list  of  l^iiacK 

Remedies  in  book  form,  which  should  be  consulted  by  those  who  have 
an  interest  in  this  subject. 


A  CHAPTER  ON  MEDICAL  JURISPRUDENCE  IN  INDIA1 

In  this  chapter  attention  is  drawn  to  those  aspects  of  medical  juris¬ 
prudence  which  will  more  especially  interest  practitioners  of  medicine 
in  India  and  other  parts  of  the  East.  The  facts,  figures,  and  experiences 
here  noted  do  not  come  within  the  average  experience  of  practitioners 

in  temperate  climates.  „  1  . 

The  medical  witness  in  India  is  confronted  with  special  difficulties 

in  his  attempt  to  get  at  the  truth  in  criminal  cases.  These  have  been 

well  summarised  by  Waddell.2 

(1)  Rapidity  with  which  decomposition  destroys  dead  bodies  in  the 
hot  climate  ; 

(2)  Facilities  for  concealing  and  destroying  dead  bodies,  together 
with  the  general  practice  of  rapid  cremation  or  burial  within  a  few  hours 
after  death  ; 

(3)  Insufficient  particulars  of  the  crime  in  the  police  reports  accom¬ 
panying  the  alleged  assaulted  person,  or  a  decomposed  dead  body  ; 

(4)  Untrustworthiness  of  so  much  native  evidence,  owing  to  the  wide 
prevalence  of  false  swearing  and  fabricating  false  charges. 


1.  Rapid  decomposition  often  renders  the  autopsy  not  only  a  difficult, 
but  a  very  trying,  operation  for  the  medical  officer.  It  is,  nevertheless, 
his  duty  to  perform  it  as  thoroughly  as  possible.  In  some  cases  the 
result  will  be  that  no  certain  clue  will  be  found  ;  in  most,  however,  it 
is  possible  to  determine  at  least  the  cause  of  death. 

A  dead  body  which  has  come  into  the  hands  of  the  police  has  to  be 
carried  in  the  hot  weather,  covered  up  with  a  cloth  and  wrapped  in  a 
piece  of  bamboo  matting,  for  many  miles — thirty,  forty,  or  even  sixty 
for  a  medico-legal  examination.  There  may  have  been  delay  before 
the  body  was  found,  there  almost  certainly  has  been  delay  after  the 
body  was  found,  and  it  is  easily  understood  how  in  the  blazing  sun  or 
in  the  still  Indian  “  hot  weather  ”  night,  the  process  of  decomposition 
may  be  well  advanced  before  the  body  reaches  the  mortuary.  It  is 
comparatively  rare,  however,  for  a  body  to  be  too  decomposed  for  the 
medical  officer  to  be  unable  to  find  the  cause  of  death.  Even  in  the 
damp  warm  climate  of  Calcutta  this  plea  is  but  seldom  used.  In  a 
series  of  over  thirteen  hundred  cases  examined  at  the  Alipore  Morgue 
only  thirteen  were  reported  to  be  “  too  decomposed  ”  for  the  purpose. 

rri  \  jhe  Sr  T?nd,  difficulty  is  the  raPid  cremation  or  burial  of  bodies. 

Ihe  bodies  of  Hindus  who  die  are  cremated,  and  the  bodies  of  Mahometans 
are  buried  on  the  day  of  death.  Even  in  cases  of  Europeans  and  in  the 
cole  weather  it  is  seldom  that  a  funeral  takes  place  much  later  than 

r°m1  tlle1time  of  ^ath.  But  besides  these  legitimate 
methods  of  disposal  of  bodies  there  are  many  others  in  India  Bodies 
are  easily  concealed  in  rivers,  wells,  swamps,  pieces  of  jungle,  or  among 
he  standing  crops.  In  such  places  the  body  is  soon  found  by  jackals’ 

SKssr *  *•— *  “■  •*«-  -  ■- — 

Major  I.MSS?tl°n  WaS  on6mally  written  by  the  late  W.  J.  Buchanan,  B.A.,  M.D.,  D.P.H., 

2  “  Medical  Jurisprudence  for  India,”  p.  24,  ed.  1928. 
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3.  Again,  the  police  report  which  accompanies  the  body  gives  the 

medical  officer  a  few  particulars  as  to  where  the  body  was  found  but 
it  rarely  gives  him  any  clue  to  the  cause  of  the  injuries,  and  the  vague 
statements  of  “  believed  to  have  been  beaten,”  or  such-like,  are  often 
contradictory  and  not  improbably  false,  or,  to  put  it  mildly,  vague  and 
misleading.  J  6 

4.  The  foui th  difficulty  is  the  falseness  of  much  of  the  evidence  given 
b\  natives  of  India.  It  is  a  disputable  point  how  much  of  this  is  due  to 

inherent  Oriental  deceit,’  as  one  author  puts  it,  or  to  fear,  stupidity, 
apathy,  or  malice,  or  to  the  fact  that  the  witnesses  have  been  “  tutored  ” 
by  the  police.  Such  false  charges  are  generally  supported  by  a  wonder¬ 
fully  minute  direct  or  circumstantial  evidence  ;  in  fact,  it  is  often  owing 
to  the  evidence  being  too  good  that  it  is  suspected  and  found  to  be  false. 

It  would  be  a  great  mistake  to  imagine  that  the  Indian  criminal  is 
a  monster  of  iniquity  ;  the  vast  majority  of  them  are  mild  and  some¬ 
what  simple  men.  In  the  Punjab  and  on  the  frontier  the  violent  criminal 
is  to  be  found,  but  the  “  habitual  criminal  of  an  Indian  prison  is  usually 
merely  a  habitual  thief.  Murderers  are  often  mild  and  inoffensive¬ 
looking  men,  and  indeed  they  are  very  frequently  what  the  school  of 
Lombroso  calls  “  criminals  by  passion  ”  ;  that  is,  they  have  attacked 
or  assaulted  their  victim  not  as  the  result  of  long  premeditation,  but  in 
a  moment  of  passion,  roused  by  some  outrage  done  by  the  victim  to  some 
member  of  the  murderer’s  family.  Any  large  prison  in  India  will  be 
able  to  produce  a  dozen  or  more  such  cases,  and  they  are  generally  well- 
behaved  and  quiet  in  prison.  There  are,  however,  other  cases  where 
the  moral  insensibility  displayed  is  so  inhuman  and  unnatural  that  in 
the  European  mind  the  utmost  indignation  is  aroused. 


THE  ONSET  OF  CADAVERIC  CHANGES  IN  INDIA 

The  classical  experiments  on  this  point  were  undertaken  in  1883  in 
Calcutta  by  Dr.  Coull  Mackenzie,  for  many  years  police  surgeon  in 
Calcutta. 

It  is  obvious  that  it  may  often  be  a  matter  of  the  greatest  importance 
to  ascertain  the  hour  of  death.  Hence  a  study  of  the  time  of  onset  of 
cadaveric  change  becomes  a  necessity  for  the  medico-legal  expert. 

Mackenzie’s  observations  were  made  in  a  large  hospital  in  Calcutta 
in  the  months  of  July,  August,  and  September  (average  aerial  tempera¬ 
ture  85-5°  F.),  and  in  October  (average  temperature  81°  F.).1  The  bodies 
were  those  of  patients  who  had  died  of  chronic  disease  in  the  hospital. 
The  following  is  a  summary  of  the  observations  made  by  Mackenzie  2^— 


Changes,  onset  of 

Averages 

Earliest 

Latest 

Muscular  irritability  lasts  from  death 

Rigor  mortis  begins 

Ditto,  duration  of  • 

Green  discoloration  appears 

Ova  of  flies  appear 

Moving  maggots  appear  • 

Vesications  appear  • 

Evolution  of  gases  • 

hrs.  mins. 

1  51 

1  56 

19  12 

26  4 

25  57 

39  43 

49  34 

18  17 

hrs.  mins. 

0  31 

0  40 

3  0 

7  10 

3  20 

24  18 

35  0 

5  50 

hrs.  mins. 

4  30 

7  0 

40  0 

41  0 

41  30 

76  0 

72  0 

34  30 

1  Ind.  Med.  Gaz.,  1889,  p.  167,  etc.  „ 

2  Waddell’s  “  Medical  Jurisprudence, 


1928,  p.  92. 
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These  observations  may  be  compared  with  those  of  Assistant  Surgeon 
Puma  Chander  Singh,  of  the  Patna  Medical  School,  which  are  reported 
in  detail  in  the  Indian  Medical  Gazette  for  June,  1902,  p.  234.  These 
observations  were  made  in  the  very  hot  months  of  May,  June,  and  July 
at  Patna,  a  very  hot  place  : — 

Case  1.  Female,  aged  forty-two.  Body  examined  twenty  and  a  half  hours 
after  death.  Body  swollen  ;  vesicles  on  arms,  neck,  and  chest  ;  brain  soft  and 
pulpy  ;  vesicles  on  surface  of  lungs,  liver,  kidneys,  and  uterus  decomposed.  Date 
9th  May,  1901.  Maximum  temperature,  105°  F.  ;  minimum,  79°  F. 

Case  2.  Hindu  male,  aged  thirty,  died  of  assault.  Body  examined  fifteen 
hours  after  death.  Abdomen  distended  ;  brain  soft  ;  other  organs  slightly 
decomposed.  Maximum  temperature,  85°  F.  ;  minimum,  71-5°  F.  Date  21st 
October,  1900. 

Case  3.  Hindu  male,  aged  forty,  beaten  to  death.  Body  examined  twenty- 
six  hours  after  death.  Abdomen  distended  ;  vesication  on  leg  and  thigh  ;  brain 
soft ;  lungs,  heart,  etc.,  discoloured  and  softened.  Date  30th  May.  Maximum 
temperature,  86°  F.  ;  minimum,  76°  F. 

Case  4.  Hindu  male,  aged  forty,  died  of  fracture  of  skull.  Body  examined 
forty  hours  after  death.  Cuticle  detached  ;  bullae  on  different  parts  ;  eyes  swollen  ; 
tongue  protruded  ;  faeces  had  escaped  from  anus  ;  hair  of  head  easily  detached  ; 
brain  reddish,  soft  or  pulpy  ;  lungs  decomposed  ;  blebs  on  their  surface  ;  liver, 
spleen,  etc.,  soft  and  decomposed.  Date  2nd  July.  Maximum  temperature,  92° 
F.  ;  minimum,  77°  F. 

Case  5.  Hindu  male,  aged  forty-five.  Body  examined  forty-one  hours  after 
death.  Body  swollen  ;  blebs  ;  cuticle  detached  ;  faeces  escaped  ;  brain  very 
soft,  and  could  not  be  removed  entire  ;  all  organs  decomposed.  Date  1st  Sep¬ 
tember.  Maximum  temperature,  88-3°  F. 

Case  6.  Hindu  male,  aged  thirty-five,  died  of  peritonitis  after  an  assault. 
Body  examined  thirty-two  horns  after  death.  Body  swollen  ;  blebs  on  abdomen  ; 
face  swollen  ;  tongue  protruding  ;  faeces  escaped  ;  all  organs  discoloured  and 
softened.  Date  15th  March.  Maximum  temperature  85°  F.  ;  minimum.  57°  F  ■ 
mean,  69°  F. 

The  writer  adds  : 


The  soft  pulpy  condition  of  the  brain,  on  account  of  which  the  organ  could 
not  be  removed  entire  from  the  skull,  occurred  in  Patna  within  twenty  and  a 
half  hours  of  death  m  May,  within  thirty-one  hours  in  June,  thirty-seven  hours 
in  July,  and  forty-one  hours  in  September.  It  may  be  noted  that  May  is  the 
hottest  month  m  the  year  at  Patna,  as  from  June  to  October  the  rains  sensibly 
mociity  the  fierceness  of  the  heat.  J 

•  °^servat^ns  therefore  show  that  decomposition  sets  in  early 

m  the  hot  weather  in  India,  and  advances  with  a  rapidity  quite  out  of 
the  experience  of  European  medical  jurists.1 

Under  certain  conditions  putrefaction  and  decomposition  may  not 
“eapPonific;afen.  '***  Underg°  the  P^-mortem  change  known 


SAPONIFICATION,  WITH  FORMATION  OF  ADIPOCERE 

should^Sef^nct117  diSCUSSed'2  T*"  f°lloWing  Cases'  h— ■ 

Some  years  ago  Mackenzie,  then  police  surgeon  of  CSl  on ttn  ni1i,r  i  i 
Cght  cases,  and  Buchanan  collected  ‘three 

The  e  even  cases  are,  briefly,  as  follows  question. 

a  tank  wher/it  had  laidMm  “  sevem^days?”110  °f  saponification  on  removal  from 

1  Vide  Vol.  I.,  pp 
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2  The  body  of  a  groom,  exhumed  from  a  damp  Mahometan  burial-ground 
four  days  and  four  hours  after  interment,  was  found  to  be  in  an  advanced  state 
of  saponification. 


3.  A  Chmawoman  disinterred  seventy-six  hours  after  burial  was  also  found  in 
an  advanced  state  of  saponification. 

4.  A  Bengali  was  drowned  in  the  river  Hoogli,  the  body  was  recovered  after 
three  days,  and  the  internal  organs  were  found  saponified. 

5.  The  body  of  a  European,  two  days  in  the  water,  was  examined,  and  all  the 
external  portions  of  the  body  were  found  to  be  saponified. 

6.  The  body  of  a  European  sailor  was  recovered  from  the  river  eight  days  and 
ten  hours  after  drowning.  The  external  parts,  the  heart,  liver  and  spleen,  were 
found  saponified. 

7.  The  body  of  a  sailor  recovered  from  the  river  on  the  fifteenth  day  was  found 
to  be  in  an  advanced  state  of  saponification. 

8.  The  body  of  a  European  youth  was  recovered  after  having  been  in  the  river 
seven  days  ;  it  was  in  an  advanced  state  of  saponification. 

9.  D.  M.  Moir’s  case.  A  body  was  exhumed  after  having  lain  in  a  damp  grave, 
at  the  depth  of  three  feet,  on  the  side  of  a  lake.  The  body  was  so  much  saponified 
that  Moir  was  able  to  confirm  completely  the  previous  post-mortem  examination. 
The  soil  in  which  the  grave  had  been  dug  was  damp,  being  saturated  with  the  rain 
of  the  previous  three  months’  monsoon. 

10.  The  tenth  case  is  recorded  by  Dr.  R.  S.  Ashe.  The  body  was  that  of  a 
boy,  aged  nine,  exhumed  four  days  after  burial.  The  skin  of  the  abdomen,  chest, 
and  extremities  was  found  to  be  mottled  and  waxy  looking,  and  free  from  offensive 
odour.  Portions  were  sent  to  the  chemical  examiner,  Calcutta,  who  reported  that 
“  partial  saponification  had  taken  place  in  the  tissues.”  This  opinion  was  also 
confirmed  by  the  Professor  of  Pathology  at  the  Medical  College,  to  whom  the 
specimens  were  also  submitted  for  opinion. 

11.  The  assistant  surgeon  s.s.  Mitra  informed  Gibbons  that  in  December,  1897, 
he  had  examined  a  case  of  saponification  of  the  entire  body,  which  from  the  history 
must  have  been  buried  within  three  months. 


MUMMIFICATION, 

or  the  desiccation  of  the  body,  may  also  occur  in  India,  not  in  the  damp 
heat  of  Lower  Bengal,  but  in  the  dry  sandy  deserts  of  Upper  India. 


AGE 

The  only  published  records  bearing  on  this  point  which  are  specially 
derived  from  observations  on  natives  of  India  are  those  by  Powell 
published  in  the  June  issue  of  the  Indian  Medical  Gazette,  1902. 3 

Powell  also  remarks:  “The  first  permanent  molars  appear  with 
great  regularity  in  the  sixth  or  seventh  year.  Of  forty-one  children 
aged  seven,  all  had  their  first  permanent  molars.  .  .  .  All  nine-year-old 
children,  natives,  Jews,  and  Parsees,  had  had  all  their  permanent 
incisors  ”  The  canines  show  greater  variation.  They  usually  appear 
in  the  eleventh  to  twelfth  year,  but  Powell  has  seen  permanent  canines 
in  a  child  of  nine.  The  second  molars  come  with  great  regularity  in  the 
eleventh  or  twelfth  year.  He  has  “  never  seen  a  Hindu  or  Mussulman 
child  of  twelve  without  the  second  molars.”  He  has  also  seen  wisdom 
teeth  as  early  as  eighteen  years  and  two  months. 


RELATION  OF  HEIGHT  AND  WEIGHT 

There  are  no  observations  published  on  the  relations  of  height  and 
weight  according  to  age  for  the  peoples  of  Inrha.  The  follow, ng ^taMe, 
compiled  by  Buchanan  from  weights  and  measurements  of  -c 
adult  prisoners  admitted  into  Bhagulpore  Central  Gaol,  may  be  giv 

i  Powell’s  table  of  dentition  closely  approximates  to  that  given  in  \  ol.  I. 
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It  is  closely  allied  to  a  similar  table  which  was  compiled  on  the  same 
lines  at  Nagpur,  in  the  Central  Provinces,  and  may  be  taken  to  represen 
the  average  height  for  weight  of  the  peasant  population  of  the  part  ot 
Bengal  known  as  Bihar  : — 


Height 


5  ft.  0  in. 
5  „  1  , 

5  „  2  , 

5  „  3  , 

5  „  4  , 

5  „  5  , 


6 

7 


5  „ 

5  „ 

5  „  8 
5  9 


Weight 


100  lbs. 
102 
106 
109 
112 
115 
118 
121 
125 
129 


Number  of  Observations 


1,863 

2,059 

5,226 

5,787 

6,107 

3,040 

2,498 

1,389 

623 

220 


The  average  weight  of  Indian  children  at  birth  has  been  estimated  as 
5-|  lbs. 

The  average  weight  of  a  Bihar  peasant  may  be  taken  to  be  110  lbs., 
and  his  average  height  5  ft.  3  in. 

What  has  been  called  in  India  “  Buchanan’s  formula  ”  for  calculating 
weight  for  height  is  as  follows 

“  Taking  5  ft.  as  equal  to  100  lbs.,  add  3  lbs.  in  weight  for  every  inch 
above  5  ft.,  e.g.,  5  ft.  5  in.  =  100  +  (3  X  5)  =  115  lbs.” 

In  the  case  of  men  over  5  ft.  8  in.  in  height  it  was  found  that  the 
addition  of  4  lbs.  for  each  inch  gave  a  weight  which  was  not  far  from 
correct. 


RACIAL  DIFFERENCES  IN  THE  SKELETON 

This  has  been  worked  out  in  detail  by  Dr.  Havelock  Charles,  of  the 
I.M.S.,  Professor  of  Anatomy  in  the  Calcutta  Medical  College.  His 
observations  1  were,  it  is  understood,  made  in  the  dissecting  room  of  the 
Medical  School  at  Lahore,  in  the  Punjab.  These  might  well  be  of 
importance  in  the  case  of  the  disappearance  of  a  European  in  India,  and 
the  production  of  bones  by  the  police  : — 


Spinal  Column.  “Asa  rule  the  body  of  a  Punjabi’s  lumbar  vertebra 
is  thicker  behind  than  in  front.  As  the  bone  matures  with  age  the  excess 
of  the  posterior  over  the  anterior  depth  becomes  more  pronounced. 

In  the  female  the  anterior  measurement  is  greater  than  the 
posterior.  .  .  . 

“  The  fifth  lumbar  vertebra  is  only  exceptionally  wedcm-shaned  as 
in  the  European.  1  ’ 

“  Up  to  the  age  of  twelve  none  of  the  typical  changes  have  taken 
place,  but  the  deepest  part  of  the  body  of  a  lumbar  vertebra  is  behind 
and  not,  as  in  the  European,  in  front.” 

•  ,,The  !umbar  ,curve  is  straight  or  very  slightly  convex.  Ninetv-six 
of  the  Punjab  ^  ElU'°pean  lumbar  curve  (Turner),  106-8  for  the  native 

1  Published  in  “  Transactions  of  Indian  Medical  Congress,”  1884. 
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The  accessory  processes  of  the  fifth  lumbar  vertebra  are  frequently 
largely  developed  in  the  native,  and  often  articulate  with  the  alae  of  the 
sacrum. 

The  articular  surfaces  of  the  sacrum  in  78-7  per  cent,  of  cases  is 
formed  of  only  two  vertebra.  In  European  sacra  this  is  formed  of  three 
vertebrae  (Macalister). 

Acetabulum.  The  differences  are  : — 

1.  In  natives  of  India  the  ischial  portion  of  the  facies  lunata  is  very 
large.  The  rim  of  the  acetabulum  here  is  very  prominent,  and  the  groove 
for  the  obturator  external  muscle  is  consequently  deep. 

2.  The  extension  forwards  and  the  widening  out  of  the  lower  horn 
of  the  facies  lunata,  whereby  the  cotyloid  notch  is,  as  it  were,  partly 
bridged  over  instead  of  being  an  irregular  open  space.  It  looks  as  if  the 
transverse  ligament  were  ossified  on  its  ischial  side. 

3.  The  cotyloid  notch,  which  in  the  European  bone  is,  as  a  rule, 
open,  presents  in  well-marked  Indian  bones  the  characteristic  of  being 
arched  over  by  the  forward  and  upward  prolongation  of  the  inferior 
cornu  of  the  facies  lunata.  The  superficial  boundary  of  the  cotyloid 
notch  in  Europeans  consists  of  the  transverse  ligament  alone  ;  the  same 
boundary  in  the  Indian  consists  of  bone  (part  of  the  ischium  plus  the 
transverse  ligament). 


The  Head  of  the  Femur.  The  articular  area  is  of  greater  extent 
relatively  and  absolutely  than  that  of  a  European  bone.  The  surface  is 
specially  prolonged  to  adapt  itself  to  the  modified  facies  lunata  of  the 
acetabulum  during  extreme  flexion  and  partial  abduction,  and  during 
semi-flexion  and  extreme  abduction  occurring  at  the  hip-joint  in  the 
squatting  and  sartorial  postures. 


The  Neck  of  the  Femur  is  longer  relatively  than  in  the  European. 

The  upper  surface  of  the  internal  condyle  of  the  femur  is  partly 
articular.  This  is  not  so  in  Europeans,  where  it  is  merely  rough  for  the 
insertion  of  the  gastrocnemius.  It  is  due  to  the  power  of  extreme  flexion 
possessed  by  the  Oriental  knee  joint. 


The  Head  of  the  Tibia  is  set  on  the  shaft  very  obliquely.  An  Oriental 
tibia  can  easily  be  held  by  the  finger  and  thumb  when  the  internal 

tuberosity  is  grasped  behind  by  them. 

The  upper  surface  of  the  internal  tuberosity  slopes  considerably 

downwards  and  inwards  ;  it  is  never  flat,  as  in  European  bones. 

The  external  tuberosity  of  the  tibia  has  fits  condylar  surface  convex 
from  before  backwards,  and  the  articular  surface  is  well  prolonged 

downwards  posteriorly.  .  ...  i 

The  upper  part  of  the  tibial  diaphysis  is  commonly  directed  oblique  y 

ba°OnThe  anterior  margin  of  the  lower  extremity  of  the  tibia  a  facet  will 
be  found  in  most  cases  on  what  is  the  ligamentous  area  of  the  Lui  p  < 


bOI1In  upwards  of  17  per  cent,  of  tibiae  a  second  facet  on the  same  border, 
but  occupying  a  more  internal  position,  will  be  seen.  Both  these  ai  i  - 
late  with  corresponding  articular  areas  on  the  upper  surface  of  the  nec 

of  the  astragalus. 
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The  Astragalus  differs  considerably  from  the  European.  There  is  a 
facet  on  the  upper  surface  of  the  neck  to  the  outer  side  ;  there  is  a  facet 
on  the  same  surface  more  internally,  which  is  continuous  posteriorly 
with  the  trochlea,  and  internally  with  the  pyriform  malleolar  surface. 

The  outer  margin  of  the  neck  of  the  astragalus  is  markedly  thinner 
than  in  the  European  bone.  The  Under -surface.  In  the  European  bone 
the  deep  concavity,  or  articulation  with  the  large  convex  facet  on  the 
upper  surface  of  the  os  calcis,  is  generally  bounded  by  two  sharp  noil- 
articular  margins.  In  Oriental  bones  the  outer  margin  is  frequently 
articular  on  its  inferior  aspect,  as  this  part,  when  the  facet  exists,  articu¬ 
lates  with  the  upper  surface  of  the  greater  process  of  the  os  calcis. 

The  Os  Calcis.  On  the  upper  surface  of  the  great  process  there  is  often 
amongst  Orientals  a  facet  continuous  with  the  larger  posterior  articular 
surface  of  the  body  of  the  bone,  whereas  this  surface  is  rough  in  European 
bones. 

The  Skull.  For  practical  purposes  it  may  be  assumed  that  most 
male  Indian  skulls  have  a  cubic  capacity  of  1,360  cc.  or  under,  whereas 
the  European  male  skull  runs  to  1,500  cc.  and  upwards.  The  measure¬ 
ment  of  the  cranial  capacity  can  be  made  by  mustard  seed,  easily  pro¬ 
curable,  when  small  shot  is  not  available.  Dr.  Charles  also  points  out 
that  it  is  rash  to  assume  that  the  bones  of  an  Oriental  are  necessarily 
smaller  than  those  of  a  European.  Many  large,  tall  “  up  countrymen  ” 
have  large  bones. 

WEIGHT  OF  VISCERA 

The  following  table  was  compiled  by  Buchanan  from  his  own  observa¬ 
tions,  and  others  made  by  Dr.  R.  Maddox,  I.M.S.,  upon  adult  male 
prisoners  in  Bengal,  who  had  died  of  disease  in  prison  : — 


Native  Males 


Number 
of  Cases 

Average 

Weight 

Highest 

Lowest 

Causes  of  Death 

Liver 

Spleen 

Lung,  right 
„  left  • 

Heart 

Kidney,  right 
,,  left 

Brain 

333 

314 

224 

224 

238 

246 

246 

143 

Oz. 

44 

10i 

16 

1H 

n 

3i 

3J 

44 

Oz. 

108 

64* 

52f 

43 

20J 

8 

8 

56 

Oz. 

13 

1 

5 

5 

4 

2 

2 

33 

*Malaria 
t  Pneumonia 

l  Apoplexy 

Native  Females 


Number 
of  Cases 

Average 

Weight 

Ilighest 

Liver  • 

Spleen  • 

Lung,  right  '  • 

,,  left  • 

Heart  • 

Kidney,  right- 
„  left 

Brain  • 

88 

91 

49 

49 

46 

68 

68 

7 

Oz. 

37J 

6f 

H 

6 

n 

H 

37 

Oz. 

62 

48 

20 

17 

9 

6 

6 

42 

Lowest 


Oz. 

16 

1 

6 

4 

4 

1 

1 

26 
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VIOLENT  DEATHS 

1  he  largest  number  are  due  to  accident  ;  then  comes  suicide,  and 
lastly  homicide. 

Suicide 

L)r.  Kenneth  McLeod  published  a  valuable  monograph  on  suicide  in 
India.  From  this  it  appears  that  in  Bengal  and  the  Punjab  the  reported 
average  annual  suicide  rate  for  the  five  years  which  ended  1876  was  in 
Bengal  31-3  and  Punjab  12*7  per  million  of  the  population  ;  in  Madras 
it  was  62  for  males  and  68  for  females  ;  in  the  United  Provinces  of  Agra 
and  Oudh  27-8  for  males  and  71  for  females  ;  in  Calcutta  it  was,  males 
64,  and  females  104  per  million.  In  India  the  female  suicide  rate  always 
exceeds  that  of  males,  the  reverse  being  the  case  in  England. 

Kenneth  McLeod  also  gave  the  following  table  on  the  various  methods 
of  suicides  per  thousand  of  the  two  sexes  in  Calcutta  : — 


Method 

Males  per  thousand 

Females  per  thousand 

Hanging  • 

179 

346 

Drowning  .... 

127 

54 

Poison  ..... 

547 

562 

Cuts  and  Stabs 

59 

16 

Gunshot  ..... 

37 

— 

Otherwise  .... 

51 

22 

From  this  it  is  seen  that  in  that  city  the  favourite  means  of  suicide  was 
poison,  but  this  does  not  apply  to  other  parts  of  the  country. 

The  following  table  is  compiled  from  four  provinces  in  India  : — 


Methods  of  Suicide  in  India  per  Thousand  Suicides  in  each  Sex. 


Method 

Males 

Females 

Hanging . 

368 

278 

Drowning  .... 

354 

576 

Poison  ..... 

168 

119 

Cuts  and  Stabs 

65 

11 

Gunshot  .... 

25 

— 

Otherwise 

_ _ 

20 

16 

From  this  it  will  be  seen  that  male  would-be  suicides  prefer  first  hanging, 
then  drowning,  and  then  poison,  while  females  far  and  away  prefer 

drowning,  then  hanging,  and  next  poison. 

The  chief  causes  of  suicide  are  shame,  grief,  physical  suffering,  revenge 
(Chevers),  and  from  religious  motives,  as  in  the  now  abolished  custom 
of  sati,  where  the  widow  threw  herself  on  the  funeral  pyre  of  her  deceased 

husband. 


Homicide 

The  causes  which  lead  a  man  to  murder  another  are  <>ften  m  {'™a 
trivial  in  themselves  :  quarrels  about  land,  murder  for  the  sake  of  rob  be  y, 
such  as  the  ancient  thuggi  and  the  more  modern  form  of  datura  poisom  g, 
and  murder  arising  from  outrages  done  to  husband  or  to  wife. 

i  Illegal — a  trial  arose  on  a  case  in  1905  ( vide  Lancet,  February  18th,  1905).-Ed. 
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Infanticide 

The  special  causes  why  infanticide  is  common  in  India  are  the 
restrictions  placed  upon  the  remarriage  of  Hindu  widows.  Such  women 
are  deprived  of  their  husbands  often  at  a  very  early  age,  and  are  exposed 
to  temptations,  without  any  choice  of  remarriage.  This  leads  to  the 
destruction  of  the  offspring  of  illicit  intercourse.  Among  certain  classes 
in  India  it  is  considered  necessary  to  have  all  the  daughters  of  a  family 
married.  This  is  not  always  possible,  and  is  always  expensive  ;  hence  a 
certain  amount  of  female  infanticide  is  practised. 

Chevers  has  recorded  a  case  where,  because  three  successive  female  children 
were  born,  the  father  exposed  the  last  born  child  in  the  jungle.  Chevers  also 
records  that  in  a  special  inquiry  ordered  by  Government  into  the  practice  it  was 
found  that  in  twenty-six  villages  out  of  308  no  female  child  under  the  age  of  six 
existed.  In  another  Rajput  village  104  boys  and  only  one  girl  were  foimd,  in 
another  284  boys  but  only  twenty-three  girls. 


CRIMINAL  ABORTION 

Criminal  abortion  is  resorted  to  in  most  countries,  but  is  said  to  be 
very  common  in  India  and  is  largely  due  to  the  non-remarriage  of  Hindu 
widows. 

The  methods  of  producing  abortion  in  India  are  usually  crude,  and 
frequently  lead  to  loss  of  life.  It  is  impossible  to  obtain  statistics  of  the 
degree  of  prevalence  of  this  offence,  as  it  is  only  the  fatal  cases  that  come 
to  the  notice  of  the  police.  If  the  case  recovers,  the  pyrexia  is  attributed 
to  malaria,  and  if  the  woman  dies,  and  a  complaint  is  not  immediately 
lodged,  the  body  is  burned  or  thrown  into  the  river. 

The  methods  are  either  mechanical  or  medicinal. 

Mechanical.  A  very  common  method  is  by  the  use  of  “  abortion 
sticks.”  Those  commonly  used  are  twigs  of  Plumbago  Rosea,  lal  chitra 
in  the  vernacular,  or  of  the  oleander,  Nerium  Odorum.  These  sticks 
are  five  or  six  inches  long,  and  are  passed  into  the  uterus  either  through 
the  membranes,  or  between  them  and  the  wall  of  the  uterus.  It  not 
infrequently  happens  that  the  wall  of  the  uterus  is  thereby  perforated, 
with  the  result  that  peritonitis  supervenes  and  death  follows. 

In  other  cases  the  “  stick  ”  used  is  not  in  itself  an  irritant,  but  it  is 
smeared  with  some  irritant  substance,  as  the  juice  of  marking  nuts 
(vernacular  bhela),  Semecarpus  Anacardium  ;  the  juice  of  jequirit\r 
(vernacular  rati),  Abrus  Precatorius,  or  madar,  the  milky  juice  of  Calo- 
tropis  Gigantea,  a  common  wild  plant  in  India. 

Medieinal.  By  the  use  of  many  indigenous  drugs,  which  are  credited 
with  ecbolic  or  emmenagogue  properties,  as  papaya  seeds  ( Carica  Papaya) 
carrot  seeds,  aloes,  croton  oil,  mercury,  quicklime,  copper,  or  even 'the 
juice  of  bamboo  leaves.  Not  infrequently  a  combination  of  more  than 
one  method  is  used,  as  indeed  is  the  custom  in  countries  other  than  India. 


INJURIES  IN  GENERAL 

ha.nhon  6f  m°St  ?n°mmon  ™“P°ns  in  “se  in  India  is  the  lathi,  or 
bamboo  staff,  frequently  carried  by  all  natives  of  India  It  is  ofton 

shTld  h!  mm,°;  braS\and  in  the  hands  of  a  feeble  man  it  is  aM 

*  ‘>>36  le§ar<led  as  a  deadly  weapon .”  In  1872  Harvev  sbG«  i 
hat  3.  per  cent,  of  all  medico-legal  cases  in  Bengal  were  due  to  injuries 
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by  blows  of  a  lathi.  In  1901,  in  the  Arrah  district  alone,  Stevens  has 
ecorded  that,  out  of  223  police  cases,  in  204  the  injuries  were  caused 
by  lathi  blows,  including  twenty-four  fractures  of  bones 

There  is  one  form  of  severe  contusion  of  the  chest'  which  is  worth 
mentioning  as  it  is  very  likely  to  mislead  the  young  medical  officer, 
It  is  described  by  Chevers,  and  is  known  in  the  vernacular  as  bansdola 
or  bamboo  crushing.  A  bamboo  is  placed  across  the  victim’s  chest! 
Men  sit  on  the  ends  of  it,  and  roll  it  backwards  and  forwards  over  the 
chest.  The  torture  is  horrible,  the  muscles  are  bruised,  but  in  practised 
lands  no  external  mark  is  caused,  though  on  'post-mortem  examination 
the  ribs  may  be  broken  and  the  lungs  lacerated.  This  torture  may  also 
be  applied  to  the  limbs,  or  the  torturer  may  kneel  with  his  two  knees  in 
the  two  Scarpa  s  triangles  ’  of  the  victim.  Here  also  considerable 
local  damage  may  be  done  to  the  vessels  and  muscles  without  any  visible 
external  marks. 


INJURY  TO  ORGANS  OF  THE  BODY 
The  Spleen 

There  is  no  special  Indian  experience  on  injury  to,  or  rupture  of,  any 
organ  of  the  body  except  the  spleen. 

During  the  past  years  a  considerable  amount  of  evidence  has  been 
forthcoming  which  shows  that  the  enlargement  of  the  spleen,  which  is 
so  common  in  India,  is  the  result  of  infection  by  what  is  known  as  “  the 
Leishman-Donovan  bodies,”  and  as  these  have  been  shown  by  L,  Rogers 
to  be  stages  in  the  development  of  a  trypanosome,  it  is  clear  that  what 
has  been  called  malarial  enlargement  of  the  spleen,  or  tropical  spleno¬ 
megaly,  should  be  considered  as  a  result  of  trypanosomiasis.  It  is 
probable,  however,  that  repeated  attacks  of  any  malarial  fever  can  also 
produce  enlargement  of  the  spleen,  for  it  is  certainly  a  very  common 
sequel  of  such  repeated  attacks.  From  the  medico-legal  point  of  view 
the  causation  of  the  enlargement  is,  however,  of  small  importance  com¬ 
pared  with  its  results,  especially  when  they  end  in  rupture. 

Rupture  of  the  Spleen  is  an  injury  which  is  rare  in  England,  and, 
consequently,  has  received  but  scant  attention  from  writers  on  medical 
jurisprudence  in  the  British  Isles.  The  reverse,  however,  is  the  case  in 
India,  where  it  is  extremely  common,  and  is  constantly  appearing  in 
the  law  courts  as  the  cause  of  death.  In  fact,  so  common  is  it,  that  in 
the  case  of  the  sudden  death  of  a  native  it  might  often  be  safely  presumed 
that  this  was  the  cause.  In  the  majority  of  those  unfortunate  cases  in 
which  a  European  is  charged  with  having  caused  the  death  of  a  native 
by  a  blow  or  a  kick,  it  is  almost  invariably  found  that  the  spleen  was 
ruptured  from  a  degree  of  violence  which  would  have  had  no  effect  on 
a  healthy  person.  A  hostile  newspaper  went  so  far  as  to  state  that  it 
did  not  believe  in  the  existence  of  such  an  injury  as  rupture  of  the  spleen- - 
a  statement  based,  I  need  hardly  say,  on  the  most  absolute  ignorance 

of  the  whole  subject.  ^  .  of 

Rupture  of  the  spleen,  therefore,  is  a  matter  of  the  very  gie< 
importance  to  the  medical  man  practising  in  India,  or  in  any  ot  lei 

malarious  country. 
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We  have  no  statistics  on  a  large  scale  as  to  the  exact  degree  of  the 
prevalence  of  enlargement  of  the  spleen  among  the  people  of  India,  but 
such  as  have  been  compiled  go  to  show  that  it  is  very  considerable. 
Indeed,  till  recently  an  enumeration  of  the  proportion  of  enlarged  spleens 
in  any  community  was  used  as  a  test  of  the  malarial  character  of  any 
locality. 

In  the  European,  the  books  on  anatomy  tell  us,  the  spleen  weighs 
from  five  to  seven  ounces.  This  is  for  Europeans  whose  average  weight 
is  usually  taken  at  150  pounds.  The  average  weight  of  the  native 
Bengalis,  as  the  result  of  some  28,000  observations,  is  about  110  pounds 
only  ;  but  in  them  the  spleen  was  found  to  weigh  on  the  average  ten 
ounces  (average  of  314  careful  records).  The  largest  weighed  was  sixty- 
four  ounces,  that  is  heavier  than  an  ordinary  liver,  but  many  larger  than 
this  have  been  found. 

It  is  obvious  that  a  large  spongy  organ,  taking  up  much  more  than 
its  proper  space  in  the  abdomen,  is  peculiarly  liable  to  external  injury 
and  that,  owing  to  the  friability  of  the  organ  and  the  large  quantity  of 
blood  it  contains,  such  injury  must  almost  always  be  fatal. 

In  an  admirable  article,1  Dr.  D.  G.  Crawford  has  analysed  very 
thoroughly  a  series  of  304  cases  of  ruptured  spleen.  These  304  cases 
were  all  taken  from  records  of  post-mortem  examinations  made  for  medico¬ 
legal  purposes,  and  out  of  over  9.000  such  records  examined,  the  number 
of  cases  of  ruptured  spleen  amounted  to  not  less  than  3  per  cent,  of  the 
whole.  Moreover,  out  of  these  9,000  cases  the  spleen  is  noted  as  enlarged 
in  no  less  than  37  per  cent.,  and  in  some  districts  well  over  50  per  cent, 
of  the  spleens  are  recorded  as  enlarged.  This  means  that  more  than 
one-half  of  the  persons  whose  bodies  come  to  be  examined  for  the  purposes 
of  justice  have  enlarged  spleens. 

Following  Crawford,  we  may  discuss  this  question  under  several 
headings  : — 


Age  and  Sex.  Examination  of  statistics  shows  that  there  is  but 
httle  difference  between  men  and  women  in  their  liability  to  this  injury  ; 
as  legaids  age,  nearly  two-thirds  "were  adults,  that  is,  persons  of  an  a  ire 
most  likely  to  be  engaged  in  fights  and  quarrels. 

The  Cause  of  the  Rupture.  Of  the  304  cases,  omitting  57  in  which 
e  cause  is  recorded  as  unknown  and  a  few  from  miscellaneous  causes 
o  be  mentioned  below,  we  find  102  due  to  blows  from  sticks,  62  to  blows 

bodwf Wr^8’  22f°  falls’  Chiefly  out  of  trees’  2  to  P^ssure  on  the 

>0  in  t  1  m  °f  t0rtm'e)’  23  as  l3art  of  a  murderous  assault,  and 
-  to  being  run  over  or  to  a  heavy  weight  falling  on  the  body 

u  h/f  6  H'  !aneous  causes  recorded  are  of  importance,  as  showing 
hat  a  slight  degree  of  injury  may  lead  to  a  fatal  result  Among  them 

r;  iCl°?  of  eart1h  thrown  and  striking  the  left  side,  the  blow  of  a  shoe 
a  wooden  stool,  or  the  prod  of  a  cow’s  horn.  Others  were  beinJ 

a&it: over)  by  a  w- the  bw  °f  ■>  “ 

The  following  cases  may  also  be  quoted  : _ 

,‘he  fl°°r  f  his  bathro»"'>  died  within  a 
nmet6en  °UnCeS-  sunple  WUaZdr^ttnTvnfnrof^ 
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ames  has  recorded  the  case  of  a  shepherd  boy  who,  while  indulging  in  horse-play 
w  ith  another  youth,  fell  and  died  within  three  hours.  The  spleen  was  found  to  weigh 
twenty -two  ounces  and  to  be  ruptured  in  two  places  on  the  lower  surface.  In 
another  case  a  Punjabi  boy  died  after  a  blowr  which  was  ascertained  to  have  been 
on  the  right  side.  The  spleen  was  found  enlarged,  with  a  rupture  one  and  a  half 
inches  long  on  the  inner  surface.  James  has  also  recorded  another  remarkable 
case  of  what  he  calls  “spontaneous  rupture”  of  this  organ  in  the  person  of  a 
1  unjabi  wdio,  while  conducting  his  own  case  in  a  law  court,  fell  down  suddenly. 
!Not  the  slightest  evidence  could  be  obtained  that  he  struck  anything  as  he  fell, 
but  at  the  autopsy  it  was  found  that  the  spleen  was  much  enlarged  (weighing  no 
less  than  three  pounds  thirteen  ounces),  and  ruptured  for  six  inches  along  its  inner 
surface. 

Two  other  cases  of  “  spontaneous  rupture  ”  of  the  spleen  have  been 
published.1  These  cases  show  that  when  the  organ  is  diseased,  the 
slightest  blow  is  sufficient  to  cause  its  fatal  rupture,  if  indeed  muscular 
action  may  not  be  by  itself  sufficient. 


The  Site  of  Rupture.  Of  262  cases  where  the  site  of  the  rupture 
was  noted,  133  were  on  the  inner  surface,  55  on  the  outer  surface,  and 
1 16  either  on  two  surfaces  or  irregularly  distributed.  Of  304  cases  225 
'were  single  ruptures,  and  79  were  multiple.  It  appears  therefore  that 
the  inner  surface  is  by  far  the  most  commonly  ruptured,  and  it  is  said 
that  on  this  aspect  the  spleen  capsule  is  thinnest. 

In  all  the  above  cases  the  spleen  w  as  recorded  as  more  or  less  enlarged  ; 
but  there  w-ere  eight  cases  in  which  at  the  autopsy  it  was  recorded  as  not 
enlarged.  In  these  eight  cases  the  injury  was  either  severe  or  multiple 
(murderous  assault  or  “  run  over  "). 

A  prisoner  in  a  gaol  either  fell  on  some  bricks  or  was  roughly  handled  by  another 
prisoner  (the  evidence  was  not  decisive).  At  any  rate  the  spleen  was  found  ruptured, 
and  it  was  described  by  the  reporter  as  healthy  ;  it  was  neither  markedly  diseased 
nor  enlarged. 

It  is,  perhaps,  worth  noting  that  in  five  of  these  eight  cases  the 
stomach  is  stated  to  have  been  found  full,  and  in  only  one  case  it  is  said 
that  the  stomach  was  empty.  CrawTord,  however,  who  has  investigated 
this  point,  is  of  opinion  that  there  can  be  found  no  very  definite  connection 
between  rupture  of  the  spleen  and  a  state  of  fulness  of  the  stomach. 


Complications.  Of  course,  in  cases  of  great  violence  it  is  natural  to 
expect  damage  to  other  organs,  but  an  analysis  of  Crawford  s  figures 
shows  that  in  only  thirtv-two  cases  (10  per  cent.)  was  any  other  organ 
than  the  spleen  ruptured.  In  nineteen  of  these  thirty-two  the  liver  was 

also  ruptured. 

The  Period  of  Survival  after  Rupture.  This  is  often  a  most  important 
legal  question.  We  may  quote  a  few  cases  bearing  on  this  point. 
Russell’s  “  Malaria  :  its  Causes  and  Effects,”  a  case  is  related  in  w  n 
a  man  received  a  severe  injury  to  the  spleen  and  reeovere. ,  but  h 
-J-y  to  the  spleen  was  -firmed^  years  afW,  ^ 

seven' cases'of  survival  for  considerable  periods  after  undoubted  rupture 
cf  the  spleen. 
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In  four  cases  the  victims  survived  over  twenty-four  hours,  in  one 
case  for  five  days,  in  two  cases  for  four  days,  m  r  two 

and  a  half  days,  in  another  a  “few  days,  m  another  for  three daps. 
The  longest  period  of  survival  in  this  series  is  that  of  a  man  admi 
a  Calcutta  hospital  with  a  rupture  of  the  spleen  ;  he  remained  there  01 
seventeen  days,  and  the  injury  was  confirmed  post-mortem. 

In  some  cases  the  period  of  survival  is  passed  in  unconsciousness, 
but  in  others  there  can  be  no  doubt  that  the  patient  may  be  able  to  speak 
or  make  a  dying  declaration,  etc.,  points  often  of  the  greatest  legal 


importance.  . 

A  question  may  arise  as  to  the  possibility  of  a  man  with  rupturea 

spleen  being  able  to  get  up  and  walk  a  certain  distance.  This  point  is 
not  often  noted  in  recorded  cases,  but  in  reading  them  one  frequently 
finds  nothing  that  makes  such  impossible.  Doubt  is  set  at  rest  by  the 
following  case,  published  in  1867,  by  Dr.  Hutchinson: 

An  old  man,  after  having  been  severely  beaten  by  a  bamboo,  walked  to^  bis 
home,  a  distance  of  about  half  a  mile,  and  there  died  almost  immediately.  The 
/post-wortem  examination  showed  that  the  seventh  and  eighth  ribs  on  each  side  had 
been  fractured.  The  spleen  was  ruptured,  and  also  the  liver. 

It  is  worth  adding  that  a  case  has  been  published,1  in  which  at  an 
autopsy  on  a  Sepoy,  aged  twenty-four,  there  was  found  a  total  (con¬ 
genital)  absence  of  the  spleen,  along  with  a  transposition  of  all  the 
abdominal  and  thoracic  viscera. 

Chevers  has  pointed  out  that  rupture  may  occur  in  (1)  simple  engorged 
spleen,  (2)  enlarged  engorged  spleen,  (3)  the  small  hard  fibrous  spleen, 
and  (4)  the  large  hard  fibrous  spleen. 

The  so-called  “  ague  cake  ”  spleen  is  enlarged  and  often  so  fibrous 
and  hard  that  it  seems  at  first  sight  little  liable  to  rupture,  but  in  such 
cases  a  recent  attack  of  fever  may  have  produced  engorgement,  which 
would  have  the  effect  of  making  it  softer  and  more  friable. 


THE  DURATION  OF  DIGESTION  OF  INDIAN  FOODS 

Experiments  to  show  the  periods  required  for  the  digestion  of  foods 
have  usually  dealt  with  European  foods,  i.e.,  meat,  bread,  and  vegetables, 
and  Dr.  Beaumont’s  classical  experiments  still  remain  unchallenged,  but 
it  is  to  be  noted  that  the  periods  given  do  not  refer  to  the  digestion  of 
Indian  foods  in  Indian  stomachs,  on  which  but  few  observations  or 

experiments  have  been  recorded,  hence  the  value  of  the  observations 
below. 

The  natives  of  India  use  either  rice,  wheat,  or  other  grains  as  their 
staple  food.  In  addition  to  this  many  use  some  of  the  pulses,  and  com¬ 
paratively  few'  eat  meat,  fowls,  or  fish.  The  people  of  Eastern  Bengal 
however,  take  a  small  quantity  of  fish,  if  they  can  procure  it,  at  both 
of  the  chief  meals  of  the  day.  Rice  is  largely  consumed  by  the  inhabitants 
of  Bengal  Madras,  and  Burma,  along  with  vegetables,  fish,  and  pulses. 
In  the  United  1  rovinces,  and  in  the  Punjab,  rice  is  but  little  used  The 
people  there  eat  chiefly  wheat,  maize,  millet,  and  such  cereals,  cooked 
into  unleavened  cakes,  or  chapalties.  The  rice-eaters  take  a  large  quantity 
of  tins  grain.  Cooked  rice  weighs  almost  three  times  as  much  as  dry 
lice,  and  an  ordinary  meal  of  a  fairly  well-to-do  Bengal  native  consists 
of  about  twelve  ounces  of  dry  (about  thirty-six  ounces  cooked)  rice  a 
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couple  of  ounces  of  dry  pulse  or  fish,  a  few  ounces  of  watery  vegetables 
and  not  ess  than  a  pint  of  water.  The  bulk  of  this  is  very  great,  and  it 
is  probable  that  the  routine  use  of  pan  (betel)  and  other  digestives  is 
due  to  their  power  of  aiding  the  digestion  of  such  a  bulk.  It  is  obvious 
t  rnt  it  may  be  of  the  greatest  medico-legal  importance  to  know  the 
exact  time  at  which  a  deceased  person  died.  One  method  of  estimating 
t  ns  is  by  the  state  of  digestion  of  the  food  in  the  stomach,  presuming 
that  the  hour  at  which  deceased  took  his  last  meal  is  known. 

The  following  observations  of  Dr.  P.  C.  Singh,  of  Patna,  have  been 

published.  They  were  made  on  bodies  sent  in  for  medico-legal  examina¬ 
tion  : — 

^  Hindu,  aged  thirty-five,  took  food  at  8  a.m.  He  was  severely  assaulted 
at  ten  o’clock  (two  hours  later),  and  died  at  2  p.m.  from  the  effects  of  ruptured 
spleen.  At  the  autopsy  a  large  mass  of  undigested  rice  and  pulse  was  found  in 
the  stomach.  Death  had  taken  place  six  hours  after  the  last  meal  ;  but  it  is 
possible  that  the  process  of  digestion  may  have  been  interrupted  by  the  shock  and 
haemorrhage  at  ten  o’clock. 

2.  A  young  man  took  food  at  11  p.m.  ;  lie  had  an  epileptic  fit  at  2  a.m.,  and 
died  at  5  p.m.  the  next  day.  The  stomach  was  found  half  full  of  undigested  rice. 

3.  A  man  took  his  evening  meal  at  10  p.m.,  went  to  sleep  soon  after,  was 
murdered  in  his  bed  at  5  a.m.  (i.e.,  seven  hours  after  taking  food).  A  small  mass 
of  undigested  rice  and  potato  was  found,  so  that  stomach  digestion  was  not 
completed  even  in  seven  hours. 

The  following  experimental  observations  were  made  by  washing  out  the 
stomachs  of  healthy  persons  at  fixed  periods  after  taking  food  :  — 

1.  Large  meal  of  pulses,  rice,  and  vegetables  at  12  noon,  stomach  washed  out 
after  three  hours.  Some  undigested  rice  remained. 

2.  Same  person  another  day,  stomach  washed  out  after  four  hours.  One  ounce 
of  undigested  rice  was  recovered. 

3.  Same  person  another  day.  After  five  hours  some  undigested  rice  flowed 
out  from  tube  (250  grains  counted),  and  so  up  to  seven  hours,  when  even  then  some 
undigested  grains  of  rice  remained  in  the  stomach. 

4.  A  similar  experiment  on  another  man.  Some  200  grains  of  rice,  undigested, 
were  found  on  washing  out  after  five  hours. 

5.  Similar  experiment.  Two  drachms  of  undigested  rice  were  found  after  six 
hours. 

6.  Same  person  fed  on  rice  and  chapatti  (a  sort  of  unleavened  bread  in  the 
form  universally  used  by  up-country  natives).  After  six  hours  some  rice  and  a 
piece  of  the  chapatti  were  found  undigested. 

In  two  similar  experiments  pieces  of  the  chapatti,  undigested,  were  found  in 
the  stomach  after  so  long  intervals  as  six  hours  and  thirty  minutes,  and  aftei  six 
hours  and  forty  minutes. 

These  experiments  and  observations  seem  to  show  that  some  portion  of  a  meal 
of  rice,  pulses,  etc.,  may  be  found  undigested  even  six  or  seven  hours  after  the 
taking  of  food. 


INDIAN  HEMP 

In  the  year  1893,  the  Government  of  India  appointed  a  commission 
to  inquire  into  the  cultivation  of  the  hemp  plant,  the  preparation  o 
drugs  from  it,  and  the  effect  of  their  consumption  on  the  social  and  moral 
condition  of  the  people.  This  commission  visited  all  parts  of  India, 
made  elaborate  and  thorough  inquiries,  and  published  the  results  ot  its 
investigations  in  a  report  which,  with  the  records  of  evidence,  etc., 
consists  of  seven  large  volumes.  In  this  report  is  contained  all  that  is 
known  about  the  hemp  drugs,  their  use  and  abuse,  in  India. 

The  two  plants  Cannabis  Sativa  and  Cannabis  Indica  are  appai  entiy 
identical,  “  the  Indian  plant  being  viewed  as  an  Asiatic  condition  o 

snecies.”  There  are  no  botanical  characters  to  separate  them.  H  o 
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the  hemp  plant  is  believed  by  the  most  competent  Indian  botanists  to 
have  been  introduced  from  Central  Asia,  and  not  to  be  an  indigeno 
plant,  yet  it  now  grows  wild  over  an  immense  area  throughout  t  le 
Himalayas  from  Kashmir  to  the  extreme  east  of  Assam. 

The  products  of  the  hemp  plant  which  concern  us  from  a  medico¬ 
legal  point  of  view  are  ganja,  charas  and  bhang.  Though  these  names 
are  in  some  places  confused  or  mixed,  yet,  generally  speaking,  the  follow  - 
ing  definitions  given  by  Prain,  of  the  Calcutta  Botanic  Gardens,  hok 


good  : — 

"  Ganga  consists  of  the  dried  flowering  tops  of  cultivated  female  hemp  plants, 
which  have  become  coated  with  resin,  in  consequence  of  having  been  unable  to 
set  seeds  freely. 

“  Charas  is  the  name  applied  to  the  resinous  matter  which  forms  the  acti\o 
principle  when  collected  separately. 

“  Bhang,  siddhi,  subsi,  putti,  are  different  names  applied  to  the  dry  leaves  of 
the  hemp  plant,  whether  male  or  female,  cultivated  or  uncultivated. 


It  must,  however,  be  noted  that  the  word  bhang  is  commonly  used 
for  the  liquid  form  in  which  the  hemp  drugs  are  consumed  ;  i.e.,  ganja 
pounded  up  and  made  into  drink  becomes  the  “  bhang  of  ordinary 
parlance. 

The  hemp  drugs  may  be  smoked,  drunk,  or  eaten. 


Smoking.  Ganja  is  chiefly  used  in  Bengal.  The  ordinary  method  in 
Bengal  is  as  follows  :  A  small  quantity  of  ganja  is  taken,  one  sixteenth 
of  a  lota,  and  is  kneaded  in  the  palm  of  the  left  hand  with  the  thumb  of 
the  right,  a  few  drops  of  water  being  added  if  necessary.  When  it  ceases 
to  give  any  colour  to  the  water  it  is  ready  to  be  smoked.  The  pipe  or 
chillum  is  a  bowl  with  a  short  neck,  the  same  as  that  commonly  used  b\r 
natives  for  smoking  tobacco.  First  a  small  foundation  of  tobacco  is  put 
into  the  pipe.  On  this  is  placed  the  prepared  ganja,  which  has  been 
chopped  up.  Then  comes  another  layer  of  tobacco,  a  bit  of  live  coal  is 
placed  on  the  charged  pipe,  and  a  damp  cloth  is  generally  wrapped  round 
the  neck  of  it  and  folded  into  the  palm  of  the  left  hand,  while  the  pipe 
is  grasped  by  the  neck  between  the  thumb  and  first  finger.  A  few  short 
breaths  are  blown  and  drawn  to  light  the  pipe,  and  when  this  is  done 
one  long  deep  draught  is  taken  into  the  lungs.  The  pipe  is  then  handed 
on  to  a  companion  and  goes  the  round  of  the  circle. 

In  the  Punjab  and  United  Provinces  charas  is  chiefly  smoked,  but 
charas  is  only  smoked  in  Bengal  by  well-to-do  people,  on  account  of  its 
expense.  In  the  provinces  just  mentioned  the  charas  is  mixed  with 
tobacco  in  the  form  in  which  tobacco  is  generally  used  by  natives  in  their 
hukka.  The  draught  is  always  taken  into  the  lungs. 

Ganja  may  also  be  smoked  in  the  hukka,  and  even  ^cigarettes  may  be 
made  ol  the  leaves,  but  usually  the  leaves  are  used  only  by  very  noor 
people  in  this  way.  J  1 

Well-to-do  people,  however,  are  not  content  with  the  simple  means 
o  smoking,  and  they  prefer  to  mix  with  the  ganja  or  charas  certain 
spices,  such  as  musk,  mace,  saffron,  cloves,  cardamoms,  or  rose  leaves 

daCfnrfl  mT?meS  e7i  m°re  potent  dru?s  are  added’  as  opium  and 

n  \  rae  use  of  datura,  opium,  arsenic,  or  nux  vomica  is,  however 
onhned  to  excessive  consumers,  to  whom  the  simple  drug  has  ceased 
to  give  the  required  degree  of  exhilaration  or  stupefaction. 
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Methods  of  drinking  Hemp  Drugs.  As  with  smoking,  so  in  the  case 
ot  dnnking>  tliere  is  a  simple  or  common  form  and  other  more  elaborate 
compounds.  The  simple  form  is  merely  to  pound  the  drug  very  fine 
w  it  1  some  black  pepper,  to  add  water  (according  to  the  desired  strength 
ot  the  drink)  and  filter  the  mixture  through  a  cloth.  For  this  purpose 
the  leaves  of  the  plant  are  generally  used,  or  the  leaves  and  the  flower 
heads.  This  is  the  preparation  commonly  called  in  Bengal  sidclhi  or 
bhang,  and  in  other  provinces  usually  bhang. 

This  drink  may  be  fortified  by  the  addition  of  harmless  spices  and 
pei fumes,  such  as  anise,  fennel,  coriander,  dill  or  cardamoms,  or  to 
meet  the  craving  of  the  excessive  consumers,  the  drink  may  have  datura 
seeds,  opium,  nux  vomica,  or  arsenic  added. 


Eating.  Ganja  and  bhang  (i.e.,  leaves)  are  also  eaten  mixed  with 
any  of  the  spices  mentioned  above,  or  with  Qur  (crude  molasses),  and 
swallowed  in  the  form  of  a  bolus.  The  practice  of  thus  eating  the  hemp 
drugs  is,  however,  much  less  common  than  either  smoking  or  drinking 
them. 

Another  preparation  is  in  the  form  of  sweetmeats,  called  majun. 
Ganja  and  bhang  (leaves),  and  more  rarely  charas,  are  used,  the  basis 
of  the  sweetmeat  being  sugar,  milk  and  spices. 


Majun  is  largely  used  for  certain  Hindu  feasts,  and  is  evidently 
credited  with  aphrodisiac  qualities. 

The  custom  of  offering  an  infusion  of  the  leaves  of  the  hemp  plant 
to  guests  on  religious  festivals  is  almost  universal  in  India.  In  fact, 
the  use  of  bhang  is  intimately  associated  with  many  social  and  religious 
observances  of  the  people,  just  as  is  the  use  of  wine  and  spirits  among 
European  nations. 

The  above  details  have  been  given  of  the  varieties  and  uses  of  these 
drugs,  for  considerable  ignorance  exists  as  to  them,  and  it  is  not  possible 
for  a  medical  officer  to  make  any  inquiries  as  to  their  use  in  a  case  of 
insanity  suspected  to  be  due  to  this  cause  unless  he  has  a  clear  notion 
of  the  customs  of  the  people  with  regard  to  these  drugs. 

It  may  be  remarked  that  there  is  a  certain  amount  of  popular  pre¬ 
judice  against  the  smoking  of  these  drugs.  It  is  not  quite  respectable  ; 
at  least  respectable  men  do  not  smoke  the  drug  in  public,  but  usually 
in  the  privacy  of  their  homes,  and  among  friends  and  companions,  and 
it  is  believed  that  on  the  whole  smoking  ganja  or  charas  is  more  injurious 
than  the  drinking  of  bhang,  but  in  considering  the  abuse  of  the  drugs 
the  question  of  adulterants,  especially  datura,  must  always  be  borne  in 

m"ln  discussing  the  question,  “  Is  the  moderate  use  of  drugs  beneficial 
or  at  least  harmless  ?  ”  we  must  clear  our  minds  of  prejudice.  The  tact 
is  that  the  answer  to  such  a  question  is  the  same  as  w  on  Id  lie  gi\ e  ? 
average  man  to  the  same  question  about  alcohol  or  tobacco.  A 
alcohol,  tobacco,  nor  hemp  drugs  are  necessary.  Moderation  m 
use  does  but  little,  excess  certainly  does  much,  harm.  for 

It  must  also  be  remembered  that  hemp  drugs  aie  larg J  ^  often 
therapeutic  purposes  by  Indian  medical  practitioncis.  . 

e  c  be  in  bronchitis,  asthma,  and  other  respiratory  complaints  and 
ako  as  general  and  local  anodynes.  They  possess  a  certain  amount 
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diuretic  action,  and  though  modern  research  does  not  fat  out  the 
that  they  are  also  aphrodisiacs,  yet  such  is  a  popular  bel  cf  m  India. 
The  probability  is  that,  like  alcohol,  they  give  strength  and  free  course 
to  the  predominant  desires  of  the  animal  nature.  On  the  whole  the 
balance  of  evidence  is  that  the  moderate  use  of  hemp  drugs  is  not  injur  iou.n. 

As  regards  the  formation  of  a  habit,  in  this  respect  hemp  drugs  are 
like  any  other  intoxicant,  consumption  tends  to  become  habitual.  1  he 
habit  is  strong,  but  the  difficulty  of  breaking  it  off  is  not  so  great  as  in 
the  case  of  alcohol  or  opium,  but  probably  greater  than  that  of  tbe 
tobacco  habit.  The  immoderate  or  excessive  use  of  the  drug  is  chietiy 
of  importance  in  regard  to  its  share  in  the  causation  of  insanity. 

The  report  of  the  Hemp  Drugs  Commission,  from  which  we  have 
quoted,  has  gone  very  thoroughly  into  the  relation  between  hemp  drugs 
and  insanity.  There  is  no  doubt  that  in  the  records  of  Indian  asylums 
there  were,  and  still  are,  a  great  many  cases  which  have  been  attributed 
to  the  excessive  use  of  these  drugs,  but  on  examination  of  the  records 
of  cases  in  the  asylums,  the  Commission  proved  clearly  that,  whatever 
may  be  the  truth  of  the  connection  between  hemp  and  insanity,  the 
statistics  of  the  asylums  had  no  claim  to  be  considered  as  trustworthy. 
It  was  proved  in  a  large  majority  of  cases  that  the  entry  of  hemp  drugs, 
under  the  heading  of  causation,  in  the  asylum  registers  merely  meant 
no  more  than  that  this  “  cause  ”  was  put  down  from  the  descriptive 
roll  that  accompanied  the  patient  to  the  asylum,  and  that  there  was  no 
better  authority  for  the  entry  than  that  of  the  police  subordinate  who 
filled  up  the  form.  The  Commission  concluded  that  “  excessive  use  indicates 
and  intensifies  mental  instability,  it  tends  to  impair  the  mental  faculties, 
and  it  may  even  lead  to  insanity.”  When  taken  in  more  than  a  moderate 
quantity,  hemp  drugs  in  any  form  produce  a  condition  of  intoxication, 
shown  by  laughing,  singing,  and  other  emotional  actions.  Hallucinations 
are  produced,  which  are  governed  by  the  nature  of  the  subject  tow  ards 
which  the  thoughts  are  most  often  directed.  To  the  sensualist  the 
effects  are  sensual,  wbile  the  ascetic  finds  that  his  powers  of  contemplation 
are  increased  by  a  dose  of  hemp  (Gibbons).  In  persons  unaccustomed 
to  its  use  the  drug  produces  marked  delirium  with  violence,  or  even 
mania.  The  stage  of  excitement  lasts  some  hours  ;  then  the  individual 
passes  into  a  state  of  stupor  (or,  in  rare  cases,  into  fatal  coma).  After 
several  hours  recovery  gradually  takes  place.  The  question  then  remains, 
are  there  good  grounds  for  the  popular  belief  (shared  by  many  medical 
men)  in  a  close  connection  betwreen  the  abuse  of  hemp  drugs  and  insanity  ? 
J.  H.  T.  Walsh  has  ably  discussed  this  in  the  Journal  of  Medical  Science A 

His  conclusions  are  as  follows  : — 

“  (1)  That  hemp  drugs  are  very  largely  used  in  Bengal,  smoked  as  ganja  or 
c haras,  drunk  as  bhang  or  siddhi,  or  eaten  as  majun. 

of  dntul  ^+m°ng  h.®althy  Persons  ganja,  smoked  alone  or  with  a  very  small  addition 
f  datum  two  or  three  seeds),  produces  a  condition  varying  from  mild  exhilaration 
not  arked  intoxication,  the  violent  and  intoxicating  effects  are  less  marked,  or 
not  seen  at  all  m  persons  having  a  regular  and  wholesome  supply  of  food.  Much 
the  same  may  be  said  of  bhang.  1 1  *  "*ucn 

(3)  Among  persons  of  weak  mind,  or  with  a  marked  neurotic  tendencv  even 
a  moderate  quantity  or  only  a  slight  excess  of  hemp  drugs  may  so  Se  Je 
sanity,  latent  or  evident,  as  to  make  such  persons  violent,  morose,  or  melancholy  , 

1  January,  1894. 
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according  to  the  neuropathy  with  which  we  ti10  /•  ,  , 

such  as  datura  will  increase  these  effects!  ™  ^  ^  pre8ence  of  Alterations 

produce  even  in  heal  thy  ^  persons  a^erTvkjlCTit^  adult®rated  with  datura,  will 

may  lead  to  a  morose  melancholic  condition  ““5?  °r 

are  generally  of  short  duration  nnd  ,  +  •  ’  -  ,!•  dementia.  J  hese  conditions 

is  absolute  recovery  tlMt  I  think  when  ?  ?  ’'U""“te|y  recovers.  So  common 

treatment  of  insanttv  said  to  tk  "f”*  51nfined  in  an  «Vl»m  for  the 

agfef# SSSs 

by  tlfe  vitiS’ino  eff.!S  r  "  'T  la*ent  lnsanity  lias  been  roused  into  activity 
D}  tiie  \  ltiating  effects  of  excess  of  ganja,  bhang,  etc.”  y  . 

Running  Amok  This  is  an  expression  applied  to  an  impulsive  act 
f  reckless  multiple  homicide,  without  apparent  or  any  real  motive. 
ie  word  amok  is  said  to  mean  in  the  Malay  language  “  frenzied  ”  There 
is  a  popular  impression  that  persons  who  “run  amok  ”  are  in  a  condition 
ot  hemp  intoxication.  As  shown  above,  no  doubt  abuse  of  hemp  does 
produce  a  condition  of  violent  mania-like  intoxication,  but  there  is  little 
01  nothing  to  show  that  the  homicidal  impulses  of  “  amok  ”  are  in  anv 
way  connected  with  the  abuse  of  hemp  drugs.  No  doubt  murderers  and 
thieves  may  often  nerve  themselves  with  hemp  for  the  accomplishment 
of  acts  previously  determined  on,  but  this  is  only  an  Oriental  form  of 
“  Dutch  courage.” 


Che\  ers  1  quoted  Dr.  Oxley  as  dividing  cases  of  amok  into  twro  classes:  (1) 
cases  where  the  motive  is  revenge  for  a  real  or  supposed  wrong,  the  assailant 
becoming  perfectly  reckless,  and  (2)  the  other  form,  very  different  and  by  no  means 
so  frequent.  For  instance,  a  man  sitting  quietly  among  his  friends  and  relatives 
will  without  provocation  suddenly  start  up  weapon  in  hand  and  slay  all  wdthin  his 
reach.  Dr.  Oxley  has  known  as  many  as  eight  killed  and  wounded  by  a  very  feeble 
individual  in  this  manner.  The  next  day  when  questioned  why  he  did  this  he 
replied,  “  The  devil  entered  into  me  ;  my  eyes  were  darkened  ;  I  did  not  know 
what  I  wras  about.  ’  Dr.  Oxley  generally  found  these  maniacs  suffering  from  some 
gastric  disease,  these  fearful  ebullitions  breaking  out  upon  some  exacerbation  of 
the  disorder.  Dr.  Oxley  did  not  attribute  this  jDractice  to  the  use  of  intoxicating 
drugs,  and  a  more  recent  observer,  Dr.  J.  D.  Gimlette,  agrees  with  this  view. 
Gimlette  considers  “  amok,”  as  seen  in  Malays,  to  be  pathological,  and  in  some 
degree  allied  to  the  procursive  form  of  epilepsy,  in  which  the  patient  starts  to  run. 
There  is  alwrays,  he  says  (1)  sudden  paroxysmal  homicide,  generally  in  the  male, 
with  evident  loss  of  self-control  ;  (2)  there  is  a  preceding  period  of  mental  depression  ; 
(3)  there  is  a  fixed  idea  to  persist  in  reckless  killing,  due  to  an  irresistible  impulse  ; 
and  (4)  there  is  a  loss  of  memory  of  the  whole  attack. 


POISONING  IN  INDIA 

From  times  immemorial  the  use  of  poisons  to  remove  objectionable 
persons  has  been  very  common  in  India.  In  a  paper  pleading  for  the 
restrictions  of  the  free  sale  of  poisons  in  India,  Drs.  Evans  and  C.  L.  Bose 
stated  that  “  murder  by  poisoning  is  three  times  as  prevalent,  and 
suicide  by  poisoning  many  times  more  prevalent,  in  India  than  in 
England.” 

There  is  a  great  degree  of  sameness  in  the  poisons  used  by  the  people 
of  India  for  various  crimes.  For  homicide,  arsenic  is  by  far  the  most 
commonly  used,  then  come  aconite  and,  nux  vomica,  and  (in  cases  of 
children)  opium  ;  for  suicide,  opium  is  used  in  a  large  majority  of  cases, 
then,  much  less  frequently,  arsenic  ;  for  stupefying  previous  to  robbery, 
datura  chiefly,  and,  more  rarely,  Indian  hemp  ;  for  abortion,  plumbago 
rosea  and  oleander. 

1  “  Medical  Jurisprudence,”  3rd  ed.,  Calcutta,  p.  781. 


POISONING 


800 


In  the  present  chapter  only  the  most  important  poisons  used  in  India 
are  dealt  with. 


Arsenic 

There  are  many  reasons  why  arsenic  should  be  the  chief  poison  used 
for  homicide.  In  the  first  place,  it  is  easy  to  obtain,  for  white  arsenic 
may  be  purchased  in  every  bazaar,  as  it  has  its  legitimate  uses — e.g.,  as 
a  preservative  of  wooden  posts  againsts  the  attacks  of  white  ants,  in  the 
making  of  leather,  and  in  curing  hides  and  skins.  It  is  also  largely  used 
for  destroying  vermin,  and  as  a  medicine  in  the  treatment  of  syphilis  and 
the  more  chronic  forms  of  the  malarial  fevers.  Secondly,  the  acute 
effects  of  the  poison  so  much  resemble  an  attack  of  Asiatic  cholera  that 
suspicion  is  unlikely  to  arise,  especially  if  it  happens  that  cholera  is  at  all 
prevalent  in  the  neighbourhood  at  the  time. 

All  forms  of  arsenic  may  be  used  for  criminal  purposes,  but  white 
arsenic,  arsenious  oxide  (As203),  is  the  form  most  commonly  employed. 
Its  colour  is  white  ;  it  has  but  little  taste  when  mixed  with  sugar,  sweet¬ 
meats,  bread,  or  rice,  in  which  vehicles  it  is  usually  administered.  White 
arsenic  is  called  in  the  vernacular  languages  somul  or  sumbhul. 

The  sulphides  of  arsenic  are  less  commonly  used  for  the  purposes  of 
crime  in  India.  It  is  curious,  too,  that  a  very  large  proportion  of  the 
cases  in  which  the  sulphides  have  been  used  have  been  suicidal.  In 
other  instances  arsenious  oxide  has  been  found  mixed  with  the  sulphates 
of  iron  and  copper,  and  with  the  sulphide  of  mercury. 

An  important  point  in  the  criminal  use  of  this  drug,  and  one  which 
often  leads  to  its  detection,  is  the  enormous  dose  usually  administered 
by  the  criminal  to  the  victim.  There  are  many  cases  in  which  the 
quantity  is  so  great  that  it  may  be  scraped  off  the  walls  of  the  stomach 
with  a  knife. 


The  motives  which  lead  to  the  use  of  arsenic  for  homicidal  purposes 
aie  chiefly  revenge  and  sexual  passion.  Husband  poisoning  is  commonly 
effected  by  the  use  of  arsenic,  and  in  some  cases  it  is  certain  that  the 
powerful  drug  wras  only  used  as  a  “  love  philtre,”  or  as  an  aphrodisiac, 
and  with  no  criminal  intent.  It  is  also  an  undoubted  fact  that  in  times 
of  cholera  prevalence  arsenic  is  used  as  a  means  of  getting  rid  of  an  enemy, 

or  a  rival  in  many  disputes  into  which  the  land  hunger  of  the  Bengal 
peasant  leads  him. 


Arsenic  is  less  commonly  used  as  an  abortifacient,  and  usually  with 
<  isastrous  results.  In  such  cases  it  is  commonly  applied  as  a  mass  of 
Paste  to  the  os  uteri.  It  is  seldom  used  for  suicidal  purposes,  but  when 
so  used  it  is  in  very  large  doses-as  much  as  300  grains  have  been  recovered 
m  such  a  case,  though,  as  said  above,  the  mere  fact  of  such  enormous 
doses  by  no  means  negatives  a  homicidal  view  of  the  case. 

Cases  of  accidental  poisoning  are  not  infrequent,  owing  to  the  common 

which  »  T  111  artS  an5l  as  a  m«licine'  Buchanan  saw  a  case  2 
winch  a  native  gentleman,  who  suffered  much  from  fever,  and  could  or 

seof  F  °  1  <e  TrK'  accldenta%  poisoned  himself  by  the  continued 
use  of  Fowler  s  solut.on  m  very  large  doses  (40  to  80  minims). 

Arsenic  is  very  largely  used  as  a  cattle  poison,  though  in  the  United 
Provinces  its  place  is  taken  by  the  use  of  dr.Vrl  «noi °  UmtecJ 

under  the  skin  on  a  piece  of  sharpened  iron  or  wood  *  IM8rted 
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In  a  few  rare  eases  in  which  death  from  shock  has  resulted  the  stomach 
has  shown  no  signs  of  congestion,  and  has  even  contained  a  large  quantity 
of  solid  and  liquid  food,  vomiting  not  having  occurred. 

1  *1  S!lief  °,f  l?X  Cas-es  of  arsenic  poisoning  four  were  recorded  in 

uliieh  death  took  place  within  two  hours,  and  in  none  of  these  was  any 

congestion  found.  It  would  seem  as  if  more  than  two  hours’  contact 
iv ere  required  to  produce  the  appearances  of  congestion. 

As  the  decomposition  of  dead  bodies  is  very  rapid  in  a  hot  climate 
it  is  important  to  remember  that  the  so-called  antiseptic  action  of  arsenic 
is  confined  to  the  stomach  and  intestines,  the  other  organs  beina  as 
subject  to  rapid  decomposition  as  in  death  from  any  other  cause.  Perfora¬ 
tion  of  the  stomach  in  arsenic  poisoning  is  rare,  but  a  few  cases  have  been 
recorded  in  India. 

The  so-called  “  nervous  cases  ’’  of  arsenic  poisoning  are  of  importance, 
as  they  may  be  very  misleading. 

As  an  example  may  be  quoted  the  case  of  a  man,  aged  thirty,  to  whom  a 
poisonous  dose  of  arsenic  was  given.  He  suffered  from  giddiness,  faintness,  coma, 
and  suffused  conjunctive,  but  had  no  vomiting  nor  diarrhoea,  and  he  recovered. 
In  another  case  all  the  usual  symptoms  of  irritant  poisoning  were  present  except 
purging. 


The  onset  of  symptoms  in  acute  poisoning  is  generally  rapid,  that  is, 
within  half  an  hour.  Bedford,  an  authority  on  Indian  poisoning,  gives 
eighteen  to  twenty  hours  as  the  average  period  which  elapses  before 
death,  and  states  that  82  per  cent,  of  the  cases  die  within  the  first  twenty- 
four  hours.  On  the  other  hand,  cases  are  on  record  in  which  symptoms 
did  not  appear  for  fourteen  hours,  and  death  in  the  case  of  a  single  lethal 
dose  has  been  delayed  as  long  as  nine  days  ;  and  even  longer  intervals 
are  recorded  in  European  text-books.  In  some  such  cases  the  delay  has 
been  explained  by  the  fulness  of  the  stomach,  by  sleep,  or  intoxication 
by  opium  or  alcohol. 

In  one  case,  however,  recently  recorded  in  India,  where  all  such  causes  could 
be  eliminated,  no  symptoms  appeared  for  fourteen  hours.  Another  remarkable 
case  is  worthy  of  mention  where,  in  Bombay,  a  Parsee  recovered  after  having 
swallowed  “  two  masses  ”  of  arsenious  oxide.  He  passed  per  rectum  no  less  than 
105  grains.  His  only  symptoms  were  slight  diarrhoea,  drowsiness,  and  headache. 

Arsenic  is  not  invariably  fatal  even  when  taken  in  poisonous  doses, 
for  of  eight  consecutive  cases  treated  at  the  Calcutta  Medical  College 
Hospital  five  recovered. 


Opium 

The  next  most  important  poison  in  Indian  medical  jurisprudence  is 
opium.  It  is  calculated  that  40  per  cent,  of  cases  of  poisoning  in  India 
are  due  to  this  drug. 

Opium  is  seldom  used  for  homicide  or  for  robbing  ;  it  is  the  drug  pat 
excellence  for  suicide.  It  is  also  not  rarely  used  for  infanticide.  Owing 
to  the  frequency  of  the  opium-eating  habit,  the  drug  may  easily  get  into 
the  hands  of  children,  often  with  serious  results. 

Poisoning  by  opium  is  frequently  met  with  in  hospital  practice.  In 
193  consecutive  cases  of  poison  treated  at  the  Calcutta  College  Hospital 
there  were  no  less  than  105  due  to  opium,  and  of  these  pet  cent.  ie( 
This  high  percentage  of  mortality,  in  spite  of  a  most  complete  and  eve r- 
ready  system  of  treatment,  points  to  the  fact  that  most  of  them  veit 
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cases  of  determined  suicide,  in  which  large  doses  were  taken  late  at  night, 
and  the  victims  were  found  in  an  advanced  stage  of  poisoning  in  the 

morning.  . 

In  the  above  165  cases  crude  bazaar  opium  was  used,  except  in  one, 

where  the  tincture  was  taken.  We  may  note  in  passing  that  the  large 
experience  of  the  Calcutta  Medical  College  Hospital  is  not  in  favour  oi 

atropine  as  an  antidote  in  such  cases. 

The  symptoms  of  opium  poisoning  are  well  known,  but  it  is  less 
recognised  that  vomiting  and  diarrhoea  are  sometimes  present  ;  tetanus 
and  lockjaw  symptoms  have  been  observed  in  the  case  of  children  poisoned 
with  opium,  and  the  occurrence  of  such  might  well  mislead  the  medical 
attendant. 

Opium  is  usually  swallowed,  but  in  some  parts  of  India  suicide  has 
been  attempted  by  the  introduction  of  opium  into  the  vagina. 

It  is  seldom  possible  to  find  out  the  exact  quantity  taken.  Four 
grains  are  usually  regarded  as  a  lethal  dose.  On  the  other  hand,  recovery 
has  taken  place  even  after  very  large  doses.  A  curious  case  has  lately 
been  published  where  seven  grains  of  opium  were  taken  along  with  croton 
oil.  The  symptoms  were  entirely  those  of  an  excessive  dose  of  the  oil, 
and  as  severe  as  if  no  opium  had  been  taken. 

Opium  and  its  preparations  are  ingredients  of  a  large  number  of  patent 
and  quack  remedies  ;  hence  poisoning  from  it  often  occurs  accidentally. 
One  of  the  most  important  patent  preparations  containing  opium  is 
chlorodyne.  Owing  to  the  amount  of  morphine  in  chlorodyne,  it  is 
generally  assumed  that  in  cases  of  poisoning  the  pupils  would  be  con¬ 
tracted.  As  a  matter  of  fact,  however,  it  has  been  recently  pointed  out 
by  Powell,  the  police  surgeon  of  Bombay,  that  in  five  recent  cases  met 
with  by  him  the  pupils  were  found  widely  dilated,  owing  to  the  not 
inconsiderable  quantity  of  hydrocyanic  acid  used  in  these  preparations. 


Datura  Poisoning 


Two  species  of  datura  are  commonly  found  in  India  and  the  Malay 
peninsula,  viz.  D.  fcistuosa  and  D.  alba.  They  are  practically  wild  plants, 
growing  by  roadsides  and  in  the  fields  all  over  India.  D.  fastuosa  (Linn  j 
is  a  herbaceous  plant,  natural  order  Solanaceae,  about  4  to  6  feet  high, 
with  widely  spreading  branches  and  conspicuous  trumpet-shaped  flowers' 
The  fruit  is  an  oblong  globular  capsule,  li  inches  (4  cm.)  in  diameter 
spmous,  dehiscing  into  two  halves  containing  a  large  number  of  seeds’ 
the  embryo  of  which  has  a  characteristic  curvation.  The  following 
distinction  between  datura  and  chillies  is  by  J.  D.  Gimlette  : _ 


v  a,  J?  Tna'y  mstances  the  light  colour  and  the  pungent  taste  of  the  latter  would 
be  sufficient  to  make  a  distinction,  but  when  either  is  cooked  and  mixed  with  food 
such  as  boiled  rice,  recognition  by  means  of  the  taste  alone  cannot  be  relied  upon’ 

tl“e;rnblrCt;  1S  mOSt  marked  *n,the  unriPe  seedfb  but  a  careful  comparison  of 
the  two  kinds  shows  many  morphological  points  of  difference.  The  Datum  alba 

seed  is  almost  remform  in  shape,  having  one  end  smaller  than  the  other  It  ]! 
been,  not  altogether  fancifully,  compared  to  the  human  ear  hut  +1  ab 

angular;  size  about  *  inch  (5  millimetres)  in  lent  her  ATP”  “ 

marked  odour;  taste  slightly  bitter;  surface  somen  hat  shr  ve  led  S  "° 
the  two  compressed  sides  ;  testa  tough  and  rough,  bein-r  made  1  f  or) 

series  of  thick -walled  cells,  so  arranged  as  to  irive  a  nittArl  convoluted 

with  the  lens.  Datura  seeds  in  powder  mav  be  ,  i£  when  see“ 

cavernous  appearance  of  their  exosperm  when  seen  under  ?he  microscope."8  °f  tl“° 
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^  ‘‘The  ®^ryo  is  embedded  in  a  white  oily  albumen,  and  curved  in  a  manner 
peculiar  to  the  genus.  By  cutting  parallel  to  the  flattened  side  the  embryo  may 

of  »Tephyeri?S  crooek.6ye  ‘°  — W*  the  head 

dilatationTyhed^L0n  °f  ““  ^  wbe“  p,aced  in  the  W  «*»*> 

.1  I'  VOL  STC1  °f  thei  capsicum  is  kidney  shaped,  a  little  shorter  and  wider  than 
that  of  the  datura,  pale  yellow  m  colour,  uniformly  rough,  and  when  seen  in  section 
as  described  above,  the  embryo  is  found  in  a  fleshy  albumen  and  curved  like  the 
figure  6.  (  apsicum  seeds  in  powder  may  be  recognised  by  means  of  the  application 

ot  heat,  the  acrid  vapours  of  capsiein  being  at  once  detected  by  heating  even  a 
small  portion. 

“  A  watery  decoction,  when  placed  in  the  eye,  causes  irritation  without  dila¬ 
tation  of  the  pupil.  The  seeds  of  the  Datura  jastuosa  resemble  those  of  Datura 
alba.  They  are  about  £  inch  (4  millimetres)  long,  of  an  oblong  kidney  shape, 
flatter,  and  darker  in  colour.  About  eight  of  them  weigh  one  grain  in  the  dried 
state.” 


The  use  of  datura  is  in  a  special  degree  an  Indian  method  of  poisoning. 
It  is  very  seldom  used  for  actual  homicidal  purposes,  but  owing  to  a 
widespread  belief  among  the  natives  that  it  is  a  mere  intoxicant,  a  fatal 
issue  sometimes  results  from  its  liberal  use. 

It  is  usually  given  to  produce  a  sufficient  degree  of  insensibility  to 
facilitate  robbery  and  theft.  The  story  told  by  the  victims  is  almost 
always  the  same. 

It  is  to  the  effect  that  a  party  of  villagers  are  travelling  along  a  road.  Towards 
evening  they  are  met  by  another  party  of  presumed  travellers.  One  or  more  of 
the  new  arrivals  are  dressed  as  Brahmins,  or  men  of  high  and  holy  caste.  They 
make  themselves  agreeable,  and  before  dark  the  whole  party  settles  down  to  camp 
out  for  the  night.  One  of  the  robbers  proposes  that,  as  he  is  a  Brahmin,  he  will 
do  them  the  honour  of  cooking  for  the  whole  party.  The  compliment  implied  is 
too  great  to  admit  of  any  refusal,  and  the  supposed  Brahmin  sets  about  preparing 
the  evening  meal  of  rice  and  pulses.  In  cooking  he  easily  manages  to  add  a  quantity 
of  datura  seeds  to  the  mess  prepared  for  his  victims.  About  half  an  hour  after  the 
food  has  been  eaten  the  symptoms  of  poisoning  appear  and  soon  result  in  a  state 
of  stupor  and  coma,  during  which  the  victims  are  helpless  and  easily  robbed.  When 
they  come  to  their  senses  a  few  hours  after  the  robbers  are  far  away,  and  with  them 
the  valuables  of  the  deceived  travellers. 


This  form  of  poisoning  for  robbery  has,  to  an  almost  complete  extent, 
taken  the  place  of  the  strangling  methods  of  the  Indian  thugs,  or  road 
robbers,  of  an  older  time.  Datura  poisoning  is  now  almost  altogether 
in  the  hands  of  professionals,  and  such  are  to  be  found  all  over  India. 
Quite  recently  a  gang  was  discovered  at  the  Howrah  railway  station  in 
Calcutta.  They  were  headed  by  a  native  policeman,  and  they  confined 
their  operations  to  the  watching  and  following  of  parties  of  native 
travellers  alighting  at  lonely,  out-of-the-way  roadside  stations. 

The  following  two  characteristic  cases  are  quoted  by  Gimlette  from 
his  experiences  in  the  Malay  States.  They  show  that  the  same  method 
of  mixing  the  seeds  in  the  food  is  practised  in  Malay  as  in  India 

"  Case  1  In  the  month  of  April,  1896,  a  Malay  named  Saiyed  was  charged 

at  Kuala  Lipis,  Pahang,  with  causing  hurt  by  means  of  poison.  Hepleaded  not 

guilty  but  although  the  motive  of  his  crime  was  never  actually  discovered,  he  va 

eventually  convicted  of  having  mixed  datura  seeds  m  a  curry,  thereby  stupefying 

„  Malav  constable,  his  wife,  their  niece,  and  a  girl  friend,  as  well  as  two  men, 

o/whom  happened  to  eat  of  the  same  dish.  The  symptoms  in  each  case  were 

°.  ..  * ,*  nffafi/o  of  uiddiness,  "passing  into  unconsciousness  for  a  few  hours, 

sim1^',  namely,  attacks  jOCgmamess^Pg^ou^  <  f  ^  ,g  of  gome  interest  owing  to 

followed  by  P  colleagues  who  appeared  for  the  prosecution,  was  able  to 

Give  ^evidence  TaleT/p^S tint  A  Lnp.e  of  seeds'  and  powder  which  had 
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been  found  in  the  prisoner’s  handkerchief  was  sent  to  Dr.  D.  II.  McClosky  for 
identification.  I  am  indebted  to  him  for  the  following  notes  of  his  personal  experi¬ 
ment.  He  says  :  ‘  I  took  pinch  doses  of  the  sample,  which  consisted  of  the  bruisecl 
seeds,  and  had  the  following  experience  :  I  felt  flushed,  dry  about  the  mouth  and 
throat,  and  became  hoarse.  When  I  tried  to  walk  I  staggered  about  like  a  drunken 
man  and  got  very  excited.  I  then  took  an  emetic  of  zinc,  vomited,  and  slept  for 
about  five  or  six  hours.’  Dr.  McClosky  is  further  said  by  an  eyewitness  to  have 
been  in  a  delirious  state,  rolling  on  the  floor,  and  uttering  inarticulate  cries. 

“  Case  2.  Datura  Seeds  Mixed  in  Food  by  Pathans.  In  February,  1900,  a 
Pathan  was  found  by  the  roadside  in  Kuala  Lipis,  and  brought  to  the  hospital 
about  midnight.  He  was  half  conscious,  very  restless,  had  dilated  pupils,  and  was 
supposed  to  be  intoxicated  with  alcohol.  Mr.  Henry  Philips,  the  chief  dresser, 
who  saw  him  the  next  morning,  fortunately  suspected  datura  poisoning.  He 
applied  the  stomach-pump,  and  found  datura  seeds,  together  with  partially  digested 
rice  and  green  peas,  in  the  gastric  contents.  The  patient  made  a  complete  recovery, 
and  two  of  his  fellow-countrymen  were  subsequently  sentenced  to  rigorous  im¬ 
prisonment  for  having  administered  the  poison  with  intent  to  facilitate  robbery. 

The  symptoms  of  datura  poisoning  are  those  of  belladonna  poisoning. 
When  the  seeds  are  given  internally  the  professional  thief  seems  to  know 
the  exact  dose  necessary.  The  symptoms  of  unconsciousness  may 
commence  early — within  a  quarter  of  an  hour.  The  effect  of  the  drug 
may  last  for  tw  o  days,  and  is  more  severe,  as  a  rule,  if  it  is  administered 
during  childhood  and  old  age.  Many  fatal  cases  of  poisoning  by  the 
fruit  and  young  seeds  of  datura  are  reported  by  Chevers,  as  well  as  five 
fatal  cases  of  poisoning  by  the  leaves.  They  are  mostly  in  children  and 
aged  persons.  Excessive  dilatation  of  the  pupil  may  be  regarded  as  a 
dangerous  symptom  in  datura  poisoning.  The  loss  of  power  of  accom¬ 
modation  which  is  thereby  produced,  and  the  hallucinations  caused,  may 
explain  the  disorders  of  vision  which  are  so  common.  There  is  also  a 
certain  degree  of  impairment  of  memory  before  complete  recovery. 

In  India  this  after-effect  has  been  regarded  as  one  of  the  causes  of 
insanity,  and  it  seems  not  at  all  improbable  that  slow  or  chronic  poisoning 
b\  datura  would  tend  to  weaken  the  intellect.  In  the  absence  of  any 
suspicious  circumstances,  diagnosis  may  be  difficult  ;  cases  have  been 
confounded  with  rabies,  delirium  tremens,  and  mania. 


The  Cocaine  Habit  in  India 

It  is  a  suggestive  and  somewhat  remarkable  fact  that  some  years  ago 
the  practice  of  taking  cocaine  became  widely  prevalent  in  many  parts  of 
India,  in  fact  to  such  an  extent  as  to  necessitate  special  legaf  measures 
lor  the  control  of  the  sale  of  this  useful  drug. 

In  1913,  in  one  province  alone,  no  fewer  than  34,366  packages  of 
cocaine  were  seized  by  the  customs  and  police.1 

7drug  1S  usually  taken  for  its  euphoric  effects,  mixed  with  pan 
and  betel  so  commonly  eaten  as  a  masticatory  by  the  natives  of  India 
The  cocaine  is  usually  eaten  in  the  form  of  the  hydrochloride,  as  used 
ophthalmic  practice.  The  dose  is  generally  about  one  grain  and  is 
repeated  as  often  as  the  habitue  is  able  to  buy  this  expensive  drug  It 
]  oduces  a  temporary  feeling  of  satisfaction  and  well-being  but  is*  soon 
followed  by  a  reaction  which  calls  for  repetition  of  tho  d  ™  ti  TV 

have  seen  individuals  who  claimed  to  be  in  the  habit  nf  T  T  gh  } 

Waddell,  Medical  Jurisprudence,”  p.  G70. 


814 


FORENSIC 


MEDICINE  IN  INDIA 


and  certainly  stopped,  the  symptoms  of  abstinence  were  slightly  marked 

th?r\  a1tf“P°raryi  depression  and  a  hollow  feeling  in  the  abdomen 
there  was  little  complained  of.  One  distinguishing  sign  of  the  cocaine- 
eater  (at  least  when  it  is  eaten  along  with  lime  pan  and  betel)  is  an  ebonv 
blackness  of  the  teeth,  especially  on  their  posterior  aspects.  This  sign 
1  had  not  seen  mentioned  anywhere  before  I  first  pointed  it  out. 

...  ie _recent ^introduction  of  the  cocaine  habit  suggests  the  view  that 

C,.  °rts  01  tlie  well-meaning  opponents  of  what  is  called  the  “  opium 
la  c  \veie  successful,  a  new  drug  or  narcotic  would  soon  replace  the 
use  of  opium  with  results  at  least  as  serious. 


Other  Less  Common  Poisons 

The  practice  of  camphor-eating  has  recently  been  reported  as  not 
uncommon  in  some  native  girls’  schools  in  Calcutta.  Giddiness  and 
excitement,  followed  by  a  deep  sleep,  result  from  its  excessive  use. 

Marking  nut  (vernacular  bhela),  the  fruit  of  Semecarpus  Anacardium. 
This  is  rarely  given  internally.  An  “  ink  ”  is  made  from  the  acrid  juice 
which  is  used  in  marking  clothes.  After  marking  the  clothes  it  is 
necessary  to  damp  the  part  in  lime-water  to  neutralise  the  irritant, 
otherwise  if  it  touches  the  skin  it  will  give  rise  to  a  painful  vesicular 
eczema-like  inflammation.  It  has  also  frequently  been  used  to  fabricate 
bruises  on  the  skin. 

Madar  ( Calotropis  gigantea),  a  common  weed  all  over  India.  The 
leaves  contain  a  white  milky  juice,  which  is  acid.  The  root  has  some 
traditional  repute  as  a  remedy  for  dysentery,  instead  of  ipecacuanha. 

The  juice  of  madar  is  chiefly  used  as  an  abortifacient. 

Physic  nuts  ( Jatropha  Curcas). 

The  tuberous  root  of  Gloriosci  Superba  is  popularly  believed  to  be 
poisonous.  It  is  so  only  in  large  doses. 

Levant  nut  ( Cocculus  Indicus ).  The  shape  of  the  nut  on  section  is 
characteristic. 

Lai  chitra  ( Plumbago  Zeylanica )  has  been  mentioned  as  an  aborti¬ 
facient.  It  can  also  be  used  to  produce  bruises  artificially.1 

Jequirity  ( Abrus  precatorius).  An  irritant  to  mucous  membranes, 
chiefly  used  for  cattle  poisoning.  The  pounded  seeds  are  made  into 
a  paste  and  dried  on  sharp  points  of  bamboo.  These  poisoned  points 
are  inserted  under  skin  of  cattle.  The  animal  dies,  and  the  hide-dealers 
( chamars )  buy  the  hide  for  a  trifle. 

Drs.  Warden  and  Waddell,  of  Calcutta,  showed  that  the  poison  of 
jequirity  is  abrin,  which  acts  as  a  blood  poison. 

Warden  recorded  a  case  of  poisoning  by  jequirity  introduced  beneath 
the  skin  of  a  man  by  means  of  a  sui,  or  pointed  stick  abo\e  mentioned  . 
Several  similar  cases  of  its  homicidal  use  are  on  record. 

Nux  vomica  and  strychnine.  The  use  of  this  drug  for  poisoning  i> 
rare,  and  generally  accidental,  sometimes  suicidal.  Waddell  suggests 
that  the  mistaking  of  Nux  vomica  bark  ( kuchila  in  the  vernacular)  for  the 
bark  of  Holarrhena  antidysenterica  kurchi  might  explain  some  of  the  great 
mortality  attributed  to  tetanus  in  Calcutta. 

1  Walsh,  Indian  Med.  Gaz.,  January,  1900. 

2  Indian  Med.  Gaz.,  March,  1865. 
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White  oleander  ( Nerium  odorum),  or  “  true  oleander,  ’  is  sometimes 
the  cause  of  poisoning.  Some  cases  are  reported  1  bv  C.  L.  Bose,  \v  bo 
has  isolated  three  active  principles  :  neriodorin,  neriodorein,  and  karatin. 
The  vernacular  names  of  this  plant  are  leaner  and  lcarabi.  The  symptoms 
somewhat  resemble  those  of  strychnine  :  twitchings,  convulsions,  spasms, 
vomiting,  and  unconsciousness. 

Yellow  or  bastard  oleander  (pilakaner  in  the  vernacular,  Cerbera 
thevetia).  This  is  commonly  used  for  suicide  and  as  an  abortifacient. 
The  symptoms  are  exhilaration  followed  by  depression  and  paralysis. 

The  peculiar  triangular  shape  of  the  nut  is  characteristic. 

Aconite.  A.  ferox  is  very  common  in  the  Himalayas,  especially  in 
the  Sikkhim  hills  and  on  the  road  to  Thibet.  The  long  (3-inch  to  4-inch) 
conical  roots  are  known  in  the  bazaars  as  bish  or  bikh.  A  decoction  ol 
the  root  is  mixed  with  other  liquor,  and  is  thus  used  for  poisoning. 


1  Ibid.,  1901. 


appendix 


The  Rhesus  Factor 


In  considering  the  medico-legal  applications  of  blood-grouping  pro- 
cedures,  brief  reference  was  made  (Vol.  I,  p.  419)  to  the  Rhesus  or  Rh 
iactor.  It  was  stated  that  about  85  per  cent,  of  the  population  arc 
Rh-positivewhde  the  remainder  are  Rh-negative,  and  the  potential  value 
p  423 )h  iactor  111  cllsPutecl  paternity  cases  was  also  indicated  (Vol.  I. 


It  is  now  well  recognised,  however,  that  the  so-called  Rh  factor  is 
not  a  single  antigenic  entity,  which  is  either  present  or  absent,  such  as 
appears  to  be  the  case  with  the  previously  detected  group  specific  factors. 
This  was  first  suggested  by  the  discovery  of  an  anti-serum  which  caused 
agglutination  of  the  Rh-negative  bloods  (and  a  proportion  of  Rh-positive 
bloods  also).  Subsequently,  other  anti-sera  were  found,  capable  of  pro¬ 
ducing  agglutination  in  different  proportions  of  Rh-positive  bloods,  and 
it  became  apparent  that  the  precise  status  of  any  individual,  so  far  as 
his  Rhesus  grouping  was  concerned,  is  determined  in  a  manner  much 
more  complex  than  can  be  explained  on  the  basis  of  a  single  pair  of 
allelomorjihic  genes. 


It  is  now  reasonably  established  that  a  complex  of  antigens  is 
involved,  six  in  number,  each  of  which  is  capable  of  inducing  antibody 
formation,  although  they  are  not  all  equally  powerful  in  this  respect. 
Various  systems  of  nomenclature  have  been  devised  for  these  antigens, 
and  for  the  Rhesus  Groups  which  they  determine.  The  system  proposed 
by  Fisher  has  the  advantage  of  greatest  clarity.  The  antigens  (or  antigen- 
determinants)  are  named  Cc,  Dd,  and  Ee,  and  the  present  conception  is 
that  a  member  of  each  pair  occupies  one  of  three  closely  related  genes 
in  the  relevant  chromosome.  Eight  combinations  are  therefore  possible. 
These  combinations,  with,  in  brackets,  the  Rh  designation  assigned  to 
them,  are  as  follows  : — 

CDe  (Rhj)  cDE  (Rh2)  CdE  (Rhy)  CDE  (Rhz) 

cDe  (Rh0)  Cde  (Rh')  cdE  (Rh")  cde  (rh) 


In  practice,  the  commonest  combinations  are  those  which  are  underlined 
in  this  list. 

Since  one  such  chromosome  is  derived  from  each  parent,  the  complete 
Rh  group  of  an  individual  must  be  indicated  thus  :  Cl)e/cde,  CDe/CDe, 
CDe/cDE,  cde/cde,  etc.  ;  or  alternatively,  thus  :  Rlqrh,  RlqRlq, 
RhjRh,,.  rhrh,  etc.  A  parent  may  pass  on  to  his  offspring  one  or  other 
of  the  antigen  combinations  which  he  himself  possesses,  but  it  is  to  be 
noted  that  the  combination  of  three  antigens  is  transmitted  as  a  single 


entity.  .  . 

The  antibodies  corresponding  to  the  six  antigens  have  also  been 

variously  named,  but  they  are  most  easily  comprehended  if  referred  to 
as  Anti-C,  Anti-D,  Anti-d,  Anti-e,  etc.  These  antibodies  do  not  occur 
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naturally  in  human  serum.  Their  formation  is  induced  by  the  entry  into 
the  circulation  of  a  Rhesus  antigen  which  is  foreign  to  the  individual 
concerned,  either  in  the  process  of  blood  transfusion,  or,  in  the  case  of 
pregnant  women,  from  a  foetus  containing  such  an  antigen. 

All  six  antigens  must  be  considered  capable  of  stimulating  antibody 
formation,  but,  as  already  indicated,  they  are  not  all  equally  liable  to 
do  so.  Antigen  D  is  by  far  the  most  potent  in  this  respect.  The  great 
majority  of  clinical  cases  of  Rhesus  incompatibility  are  due  to  iso- 
immunisation  against  this  antigen,  and  all  individuals  possessing  this 
antigen  are  “  Rh-positive.” 

The  term  “  Rh-negative  ”  should  only  be  applied  to  individuals  of 
genotype  cde/cde  (rhrh),  though  even  the  antigens  c,  d,  and  e  can  give 
rise  to  specific  antibodies.  Indeed,  of  the  six  possible  antibodies,  five 
have  already  been  demonstrated  and  used  for  the  determination  of  the 
Rhesus  genotype — Anti-d  is  the  exception.  From  many  points  of  view, 
therefore,  the  terms  “  Rh-positive  ”  and  “  Rh-negative  ”  can  be  regarded 
as  obsolescent,  although  they  still  have  their  value  in  clinical  practice. 

The  medico-legal  importance  of  the  Rhesus  sub-groups  lies  in  the 
greatly  extended  range  of  blood  grouping  tests  which  they  render 
applicable  in  cases  of  disputed  paternity.  By  a  determination  of  the 
Rhesus  genotypes  of  the  parties  concerned,  the  possibilities  of  exclusion 
are  greatly  increased,  and  as  the  various  anti-sera  become  more  generally 
available  and  as  the  basic  hypothesis  becomes  more  firmty  established, 
the  tests  are  bound  to  become  more  widely  applicable  and  legally 
acceptable. 

The  technique  of  the  tests  is  fundamentally  similar  to  that  required  for 
other  blood  grouping  purposes,  but  a  number  of  refinements  and  pre¬ 
cautions  are  essential.  It  is  not  practicable  to  discuss  these  in  detail, 
nor  is  it  possible  to  enter  into  a  fuller  consideration  of  the  Rhesus  factor 
in  all  its  complexities.  lor  further  information,  the  increasingly  volu¬ 
minous  literature  must  be  consulted.  The  subject  is  essentially  one  for 
specialists,  but  all  who  are  concerned  with  medical  jurisprudence  should 
recognise  its  implications. 
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Abdomen,  acute  v.  poisoning,  -42 

Abdominal  enlargement  as  sign  of  preg¬ 
nancy,  27 

Abnormalities  in  impotence,  (5 

Abortifacient,  absinthe  as,  1 1 5 
aloes  as,  115,  122 
in  India,  799 

anemone  pulsatilla  as,  1 15 
apiol  as,  1 1 5 
arsenic  as,  1 15,  121 
in  India,  809 
asafoetida  as.  111 
asarum  as,  115 
atractylis  gummifera  as,  653 
belladonna  as,  116 
bhela  as,  799 
borax  as,  115 
broom  as,  1 15 
camphor  as,  115 

cantharides  as,  115,  116,  126,  772 

carlina  gummifera  as,  653 

caulophyllin  as,  115,  116,  126 

cimicifuga  racemosa  as,  115,  126 

colocynth  as,  115,  126,  674 

copper  sulphate  as,  121 

corrosive  sublimate  as,  113,  121,  363 

croton  oil  as,  115 

diachylon  plaster  as,  122 

digitalis  as,  693 

elaterium  as,  115 

ergot  as,  115,  116,  126,  674 

ferric  chloride  as,  121,  460 

ferrous  sulphate  as,  121 

gamboge  as,  115,  126 

grains  of  paradise  as,.  1 15 

hellebore  as,  115,  710 

hiera  picra  as,  1 15,  645 

hormones  as,  1 22 

hydrastis  canadensis  as,  115,  117 

iron  as,  1 1 5 

jaeta  as,  115 

jequirity  as,  799 

juniperus  sabina  as,  115,  117,  713 

laburnum  as,  115 

lal  chitra  as,  799,  814 

lead  as,  115,  121,  126,  127 

local  injections  as.  113 

madar  as,  814 

magnesium  sulphate  as,  115 
male  fern  as,  115 
manganese  dioxide  as,  115,  122 
mentha  pulogium  as,  115,  119 
mercuric  chloride  as,  363 
mercury  as,  115,  121 
metals  and  minerals  as,  121 
mulberry  as,  115 
myristica  fragrans  as,  119,  718 
myrrh  as,  115,  119 
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nutmeg  as,  119,  718 
oleander  as,  799,  815 
pan  as,  1 1 5 
parsley  as,  115 
pennyroyal  as,  115,  119,  126 
phosphorus  as,  121,  126,  127 
pilacotia  as,  115 
pituitary  extract  as,  115,  117 
polygala  senega  as,  115,  120,  126 
potassium  bichromate  as,  121 
permanganate  as,  115,  122,  126 
sulphate  as,  335 
pyrogallic  acid  as,  325 
quinine  as,  115,  117 
ruta  (rue)  as,  115,  126,  127 
saffron  as,  120 
sanguinarin  as,  115,  120 
savinas,  117,  126,  127,  713 
seajeenaroot  as,  115 
senecio  as,  115,  120 
senega  as,  115,  120,  126 
soapy  water  as,  1 1 3 
sodium  salicylate  as,  120 
squills  as,  1  15 
tansy  as,  115,  120 
water  as,  113 
yew  as,  115,  769 
Abortion,  101 
and  drugs,  114 
and  dying  declarations,  105 
and  emmenagogues,  115,  125 
and  fevers,  106 
and  menstrual  period,  32 
and  noxious  things,  125 
and  syphilis,  106 
Avory  (J.)  on,  103 
by  drugs,  114 
caused  by  vomiting,  106 
criminal,  108 
by  violence,  123 
drugs  used  in,  114 
in  India,  111,1 15,  799 
means  employed,  108,  799 
definition  of,  101 
diseases  causing,  105 
drugs,  evidence  of,  in,  125  et  sequi 
evidence  from  child,  124 
evidence  of,  122 
feigned,  129 

illness  and  disease  as  causes,  105,  1°3 
in  India,  111,  115,  799 
instrumental,  123 
self  induced,  1 13 
justifiable,  107 
law  regarding,  101 
local  injections  in,  1  13 
method  of  justifiable,  107 
of  moles  and  monsters,  130 
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Abortion — conti  nued. 

professional  secrecy  in,  103 
statistics  regarding,  105 
v.  miscarriage,  43 
Abrin,  poisoning  by,  636,  790,  814 

Abrus  precatorius,  poisoning  by,  636,  799, 
814 

Absinthe  and  abortion,  115 
poisoning  by,  648 
Absorption  of  poisons,  230 
Acetanilide,  poisoning  by,  581 
Acetic  acid,  poisoning  by,  603 
Acet-phenetidin,  poisoning  by,  584 
Acetyl  arsan,  poisoning  by,  404 
Acetyl-atoxyl,  poisoning  by,  403 
Acid,  acetic,  poisoning  by,  603 
arsenic,  poisoning  by,  398 
arsenious,  poisoning  by,  395 
boracic,  poisoning  by,  344 
cacodylic,  poisoning  by,  401 
carbolic,  poisoning  by,  315 
carbonic,  poisoning  by,  471 
chromic,  poisoning  by,  463 
cresylic,  poisoning  by,  320 
dimethyl  arsenic,  poisoning  by,  401 
hydrochloric,  poisoning  by,  304 
hydrocyanic,  poisoning  by,  589 
hydrofluoric,  poisoning  by,  305 
meconic,  poisoning  by,  735 
nitric,  poisoning  by,  298 
osmic,  poisoning  by,  462 
oxalic,  poisoning  by,  306,  749 
picric,  poisoning  by,  605 
pyrogallic,  poisoning  by,  325 
sulphuric,  poisoning  by,  207,  291 
tartaric,  poisoning  by,  604 
Acids,  mineral,  tests  for,  290 
Acokanthera,  poisoning  by,  646 
Aconite,  poisoniner  by,  636 
in  India,  815 
v.  horse  radish,  637 
Acquetta  di  Perugia,  787 
Acrolein..  519 

Act,  Administration  of  Estates,  24,  135 
Adoption  of  Children,  167 
Age  of  Marriage,  2 

Births  and  Deaths  Registration,  136,  166 
Criminal  Law  Amendment,  and  indecent 
assault,  73 

and  rape,  73,  78 
and  unnatural  offences,  211,  212 
Dangerous  Drugs,  226,  726 
Food  and  Drugs,  250 
Inebriates,  52 
Infanticide,  44,  165, 

Infant  Life  Preservation,  102, 103, 132,  166 
Legitimacy,  61 
Licensing,  52 

Lunacy  and  Mental  Treatment,  53 
Matrimonial  Causes,  51,  52 
Midwives  and  Maternity  Homes,  166 
Nursing  Homes  Registration,  166 
Offences  against  the  Person,  and  abortion, 
101,  108,  125 

and  infanticide,  165 
and  noxious  things,  219 
and  poisoning,  217 
and  rape,  96 


|  Act  Offences  against  the  Person — continued 
and  separation,  52 
and  unnatural  offences,  211 
Penicillin,  229 

Pharmacy  and  Poisons,  122,  221,  374 

Population  (Statistics),  136 

Public  Health,  166 

Road  Traffic,  539 

Sale  of  Food  and  Drugs,  782 

Sale  of  Poisons,  275 

Sent  once  of  Death  (Expectant  Mothers), 

Summary  Jurisdiction  (Married  Women 
and  Separation  and  Maintenance),  52 
Therapeutic  Substances,  229 
Workman’s  Compensation,  466 
Adipocere,  in  India,  793 
Administration  of  Estates  Act,  24,  135 
Adoption  of  Children  Act,  167 
Adultery  and  divorce,  53 
/Ethusa  cynapium,  poisoning  by,  644 
Affiliation,  69 
Age  and  impotence,  2 
and  marriage,  2 
and  menstruation.  10 
and  poisoning,  232 
and  pregnancy,  12 
and  procreation,  8 
and  rape,  71,  73,  80,  81 
and  sexual  instinct,  2 
and  sterility,  8 
in  India,  794 

menopause,  no  evidence  of,  113 
of  Marriage  Act,  2 
of  supposititious  child,  62 
Air,  compressed,  poisoning  by,  499 
Alcohol,  ethyl,  percentage  of  in  beer  and 
wines,  535 

poisoning  by,  535 
methyl,  poisoning  by,  548 
Alimentary  canal  and  live  birth,  155 
Alkaloids,  cadaveric,  273,  783 
extraction  of,  268 
reagents  for,  270 
Allantiasis,  783 
Allonal,  poisoning  by,  573 
Almonds,  bitter,  oil  of,  590,  788 
flavour  of,  590 
Aloes  and  abortion,  115,  122 
poisoning  by,  645 
Alum,  poisoning  by,  344 
Amalgams,  356 
Amanita,  poisoning  by,  705 
Amatol,  630 

Amenorrhoea  and  pregnancy,  19 
Ammonal,  631 
Ammonia,  poisoning  by,  330 
Ammonio-mercuric  chloride,  poisoning  by, 
357 

Ammonium  carbonate,  poisoning  by,  330 
hydroxide,  poisoning  by,  330 
sulphocyanide,  poisoning  by,  602 

Amok,  in  India,  808 

Amygdalin,  590 

Amyl  nitrite,  poisoning  by,  609 
Anaemia  and  abortion,  106 
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Anaesthetics  and  rape,  74 

administered  without  a  witness,  75 
as  poisons,  524 

Analysis  in  poisoning,  240,  200 
Stas-Otto  process  in,  205 
Anemone  pulsatilla  and  abortion,  115 
Aniline,  poisoning  by,  018 
Antidotes  for  poisons,  251 
Antifebrin,  poisoning  by,  581 
Antikamnia,  789 
Antimony,  poisoning  by,  444 
chloride,  poisoning  by,  208 
oxide,  poisoning  by,  444 
Antipon,  789 

Antipyrin,  poisoning  by,  580 
Aperient  Pills,  789 
Apiol  and  abortion,  115 
Apomorphine,  poisoning  by,  725 
Aqua  Fortis,  375 
Aqua  Tofana,  787 
Arrhenal,  poisoning  by,  402 
Arrow  poisons,  040 
Arsamin,  poisoning  by,  403 
Arsenic  and  abortion,  121 
analysis  of,  420 
chloride,  poisoning  by,  399 
-eating,  233 
elimination  of,  421 
distribution  of  in  body,  421 
in  beer,  239,  409 
in  bread,  397 
in  buns,  399 
in  clothing,  398 
in  food,  410,  427 
in  infanticide,  207 
in  paint,  397 

in  toilet  preparations,  390,  420 

in  wallpaper,  415 

in  wine,  244,  410,  415 

not  a  constituent  of  the  body,  420 

pentavalent,  403 

poisoning  by,  207,  208,  395  et  sequi 
in  India,  809 

sulphides,  poisoning  by,  398 
tests  for,  427  et  sequi 
tolerance  for,  233 
treatment  of,  410 
trivalent,  404 
white,  poisoning  by,  395 

Arsenical  gases  and  smokes,  poisoning  bv 
401,519  °  “ 

Arsenious  acid,  poisoning  by,  395 
Arsenite,  poisoning  by,  417 

Arseniuretted  hydrogen,  poisoning  by,  399, 
497,  505 

Arsenobenzol  diglucoside,  poisoning  by,  405 
poisoning  by,  404 

Arsine,  poisoning  by,  399,  497,  505 
Arsphenamine  poisoning  by,  404 
Arsynal,  poisoning  by,  402 
Artemesia,  poisoning  by,  648 
Arterial  duct  and  live  birth,  182 
Artificial  respiration  and  live  birth,  148 
Arum  maculatum,  poisoning  by,  651 
Asarum  and  abortion,  115 


Aschheim-Zondek  test  for  pregnancy,  29 
Aspidium  filix  mas,  poisoning  by,  652 
Aspirin,  poisoning  by,  587 
Assault,  in  India,  799 
Asthma  remedies,  789 
Atoxyl,  poisoning  by,  402 
Atractylis  gummifera  and  abortion,  653 
poisoning  by,  653 

Atropine,  poisoning  by,  654,  662,  665 
Avertin,  poisoning  by,  563 
Avory  (J.),  on  abortion,  103 

Baillie’s  Pills,  789 

Ballottement,  test  for  pregnancy,  28 
Balsam  of  aniseed,  789 
Banbury  Peerage  case,  9 
Bandrowski’s  base,  poisoning  by,  627 

Bansdola,  800 

Barber’s  poisoned  Avheat,  677 
Barbitone  (Barbital),  poisoning  by,  573 
Barclay’s  Pills,  789 
Barium  carbonate,  poisoning  by,  352 
chloride,  poisoning  by,  352 
nitrate,  poisoning  by,  354 
sulphate,  poisoning  by,  354 
sulphide,  poisoning  by,  354 
Bastardy  and  parental  likeness,  66 
Battle’s  vermin  killer,  758,  788 
Bayer,  E.  B.,  212.  .  .444 
Beam’s  Test  for  cannabis  indica,  669 
Beecham’s  pills,  789 
Beer,  alcohol  in,  535 
arsenic  in,  397,  409 
cocculus  indicus  in,  677 
chloral  hydrate  in,  559,  562 
cordite  in,  609 
lead  in,  385 
nitric  acid  in,  301 
Beetle  poisons,  646 

Belladonna,  and  abortion,  116 
poisoning  by,  654 

Bellite,  poisoning  by,  625 

Benzaldehyde,  622 

Benzene  (benzol),  poisoning  bv,  611 

Benzines,  632 

Berberio’s  test  for  seminal  stains,  99 

Bestiality,  212,  215 
and  divorce,  71 

Beta-napthol,  poisoning  by,  614 
Bhang,  poisoning  by,  667,  805 
Bhela,  and  abortion,  799 
poisoning  by,  814 

Biological  tests  for  pregnancv  ">9 
Birth,  131  “ 

Caesarean  section,  133 
concealment  of,  44 
craniotomy,  134 
date  of,  133 
deaths  at,  165 

Vide  also  Death  at  birth 
definition  of,  102,  132 
live,  136 

and  arterial  duct,  182 
and  auscultation,  152 
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Birth,  liv  e — continued. 

and  breathing,  136,  183 
and  foramen  ovale,  152 
and  respiration,  148,  14!) 
and  umbilical  cord,  182 
evidence  from  alimentary  canal,  155 
160 

from  arterial  duct,  152 
from  bowel,  137 
from  chest,  137 
from  circulation,  151 
from  crying,  150 
from  diaphragm,  137 
from  foramen  ovale,  152 
from  lungs,  137  et  seq. 
from  mode  of,  164 
from  muscular  movements,  150 
from  respiration,  148 
from  rigor  mortis,  150 
from  skin.  164 
from  stomach,  1 37 
of  monsters,  137 
time  of,  133 

violent  or  criminal  cause  of  death  at,  183 
was  child  born  dead,  178 
Births  and  deaths,  registration  of,  136,  166 
notification  of,  166 
plural,  135 

Bisch  (Bikh),  637,  647,  815 
Bismuth,  poisoning  by,  455 
blue  line  on  gums  from,  456 
Bitter  almonds,  oil  of,  590,  788 
Bitter-sweet,  poisoning  by,  750 
Blair’s  gout  pills,  789 
Bleaching  powder,  poisoning  by,  516 
Blindness,  in  methyl  alcohol  poisoning,  549 
Blood  clots,  and  abortion,  48 

grouping,  and  disputed  paternity,  69 
Rhesus  factor  in,  816 
in  stomach  of  neonates,  157 
suffocation  by,  at  birth,  172 
Blue  pill,  356 

rocket,  poisoning  by,  636 
stone,  poisoning  by,  374 
vitriol,  poisoning  by,  372 
Bodies,  dead,  poisoning  by  gases  from,  491 
Boracic  acid,  poisoning  by,  344 
.Borax,  and  abortion,  115.  345 
in  food,  344,  785 
poisoning  by,  344 

Born  dead,  evidence  from  maturity,  178 
from  putrefaction,  179 
from  rigor  mortis,  179 
negative  evidence  as  to,  181 

Botulism,  783 

Brain,  disease  of,  and  impotence,  3,  5 
haemorrhage  into,  and  oxalic  acid,  310 

Brandy,  alcohol  in,  535 
Brassfounders’  ague,  375 
Bravo,  Mr.,  case  of,  445,  447,  4.>0 
Bread,  arsenic  in,  397 
lead  acetate  in,  384 
Breasts,  the,  and  delivery,  45,  50 
in  pregnancy,  27 
in  rape,  81 
in  virgins,  21 

Breathing  and  live  birth,  136,  149,  181 


Bromacetone,  519 
Bromidia,  789 
Bromine  poisoning  by,  516 
Bromoform,  poisoning  by,  572 
Bronzing  liquid,  poisoning  by,  444 
Broom  and  abortion,  1 15 
Brucine,  753,  763 
Bruises  artificially  produced,  814 
without  external  evidence,  800 
Brunswick  green,  poisoning  by,  372,  397 
Buer’s  pile  pills,  790 
Buggery,  212 
Buns,  arsenic  in,  399 
Bunter’s  Nervine,  789 
Burgundy,  alcohol  in,  535 
Burial  in  India,  791 
Burnett’s  fluid,  788 
poisoning  by,  347 
Burning  in  infanticide,  210 
Buto-barbital,  poisoning  by,  573 
Buttercups,  poisoning  by,  744 
Butter  of  antimony,  poisoning  by,  444 

Cacodyl,  poisoning  by,  401 
Cadaverine,  785 
Caesarean  section,  132 
Caisson  disease,  499 
Calabar  bean,  poisoning  by,  738 
Calcium  cyanide,  poisoning  by,  590 
California  syrup  of  figs,  790 
Calomel,  poisoning  by,  357 
Camphor  and  abortion,  115 
eating  in  India,  814 
poisoning  by,  672 
liniment,  poisoning  by,  332 
Camphorated  oil,  poisoning  by.  672 
Camphylene,  poisoning  by,  613 
Cannabis  indiea,  in  India,  804 
poisoning  by,  667,  804 
Cantharides  and  abortion,  115,  1  16,  126,  772 
as  sexual  excitant,  772 
poisoning  by,  772 
Capsicum,  poisoning  by,  670 
Caput  euccedaneum  and  infanticide,  195 
Carbolic  acid,  poisoning  by,  315 
Carbon  dioxide,  poisoning  by,  47 1 
disulphide,  poisoning  by,  503 
monoxide,  poisoning  by,  476 
tetrachloride,  poisoning  by,  522 
Carbonic  acid  gas,  poisoning  by,  471 
Carlina  gummifera  and  abortion,  653 
poisoning  by,  653 
Carnal  knowledge,  72,  73,  74 
Carter’s  Little  Liver  Pills,  789 
Carunculae  myrtiformes,  50 

Cases  — 

Poisoning 

Bostock  v.  Nicholson  (As),  234^ 
Freeman  v.  Apperly  (cocaine),  70i 
R.  v.  Armstrong.  221,  424 
R.  t\  Bacon,  221 
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Cases — Poisoning — continued. 

R.  v.  Baker  (Cu),  372 
R.  v.  Barlow  (alias  Smith)  (stryeh.),  756 
R.  v.  Bartlett  (CHC13),  530 
R.  v.  Bingham  (As),  422 
R.  v.  Boothman  (KHO),  329 
R.  v.  Bowles  (stryeh.),  753 
R.  v.  Bowyer  (hemlock),  682 
R.  v.  Boyden  or  Jackson  (lobelia),  715 
R.  v.  Bull  (HCN),  592 
R.  v.  Chapman  (or  Ivlosowski)  (Sb), 
236,  240,  274,  455 
R.  v.  Cluderay,  221 
R.  v.  Cochrane  (oxalic),  313 
R.  v.  Cook  (Sb),  448 
R.  v.  Crippen  (hyoscine),  665 
R.  v.  Crook  (Hg),  355 
R.  v.  Edwards  (Pb),  392 
R.  v.  Fisher  (P),  506 
R.  v.  Franklin  and  Randall  (As),  397 
R.  v.  Freeman  (Sb),  449 
R.  v.  Galor  (K2S04),  335 
R.  v.  Greenwood  (As),  423 
R.  v.  Hallam  (CHC13),  530 
R.  v.  Hardman  (Sb),  449 
R.  v.  Hartley,  220 
R.  v.  Haydon  (NH,OH),  330 
R.  v.  Haynes  (K),  335 
R.  v.  Hearne  (As),  262,  424 
R.  v.  Hennah,  219 
R.  v.  Horsford  (stryeh.),  766 
R.  v.  Jennings  (As),  256 
R.  v.  Jones  (Sb),  448 
R.  v.  Klosowski  (or  Chapman),  236, 
240,  274,  455 

R.  v.  Lamson  (aconite),  637,  641 
R.  v.  Leffley  (As),  427 
R.  v.  Lipski  (HN03),  302 
R.  v.  McConkey  (aconite),  637 
R.  v.  M‘Mullen  (Sb),  220,  448 
R.  v.  Massey  and  Ferrand  (croton  oil), 
686 

R.  v.  Matchett  (Sb),  445 
R.  v.  Maybriek  (As),  234,  397,  414.  422 
R.  v.  Metcalf  and  Nicholson  (As),  443 
R.  v.  Moore  (Hg),  357 
R.  v.  Morris  (oxalic),  315 
R.  v.  Neill  (stryeh.),  760,  763 
R.  v.  Palmer  (Sb),  240,  448 
R.  v.  Palmer  (stryeh.),  236,  240,  731, 
756,  759 

R.  v.  Pardon  (chloral),  562 
R.  v.  Pym  (yew),  769 
R.  v.  Reynolds  (Cu),  372 
R.  v.  Riley  (Fe),  462 
R.  v.  Rumple  (Fe),  160 
,  R.  v.  Russel  (As),  238 
R.  v.  Seddon  (As),  397,  423 
R.  v.  Smith,  E.  (Hg),  363 
R.  v.  Smith  (As),  428 
R.  v.  Southgate,  221 
R.  v.  Stuart  (As),  399 
R.  v.  Sturt  (As),  439 
R.  v.  Wallis  and  Wallis  (Sb).  445 
R.  v.  Watkins  (tartaric),  604 
R.  v.  White  (hiera  picra),  645 
R.  v.  Wilkins  (canthar.),  220,  773 
R.  v.  Winslow  (Sb),  240,  275,  448 
R.  v.  Wren  (stryeh.),  755,  760 
R.  v.  Wynne  (chloral),  562 


Cases — continued. 

Sexual : 

Abortion  : 

R.  v.  Bedford,  1 27 
R.  v.  Bourne,  103,  108  x 
R.  v.  Bower,  110 
R.  v.  Brown,  117 
R.  v.  Buckley,  1 1 1 
R.  v.  Collins,  1 13 
R.  v.  Goodall,  122 
R.  v.  Lumloy,  102 
R.  v.  Moore,  1 1 9 
R.  v.  Pascoe,  119 
R.  v.  Stadtmuhler,  1 1 1 
R.  v.  Wallis,  113,  119,  125 
R,  v.  Wark,  106 
R.  v.  West,  35 
R.  v.  Westworth,  1 12 
R.  v.  White,  645 
R.  v.  Wilkins,  773 
Divorce  : 

Atkinson  v.  Atkinson,  52 
Baron  v.  Baron,  53 
Browning  v.  Browning,  53 
de  Lisle  v.  de  Lisle,  54 
Evans  v.  Evans,  52 
Garner  v.  Garner,  53 
Gaskill  v.  Gaskill,  40 
Hadden  v.  Hadden,  52 
Hanbury  v.  Hanbury,  53 
Harriman  v.  Harriman,  52 
Jeapes  v,  Jeapes,  53 
Judd  a.  Judd,  52 

Moss  v.  Moss  (otherwise  Archer),  54 
R.  v.  Clarence,  53 
Russell  v.  Russell,  52,  53 
Statham  v.  Statham,  53 
Tealo  v.  Tealo,  52 
Various,  list  of,  58 
Walker  v.  Walker,  53 
Gestation,  duration  of 
Clark  v.  Clark,  32,  36 
Gardner  Peerage  Case,  32 
Gaskill  v.  Gaskill,  40 
Kinghorn  Case,  36 

Robinson  v.  Robinson  and  Asplin,  40 
Stone  v.  Stone  and  Appleton,  3S 
Impotence  : 

Banbury  Peerage  Case,  9 
Infanticide  : 

R.  v.  Aldridge,  209 
R.  v.  Ancliffe,  190 
R.  v.  Ashton,  192 
R.  v.  Gibson,  206 
R.  v.  Green,  191 
R.  v.  Hacking,  198 
R.  v.  Irwin,  200 
R.  v.  May,  203 
R.  v.  Morgan,  191 
R.  v.  Mortiboys,  185 
R.  v.  Parkinson,  192 
R.  v.  Raven,  191 
R.  v.  Russet,  200 
R.  v.  Sampson,  190 
R.  v.  Sollis,  132,  183 
R.  v.  Strange  ways,  206 
R.  v.  Wales,  198 
R.  v.  West,  35 
R.  v.  Wood,  197 
H.  v.  Wren,  190 
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Cases — continued. 

Sexual : 

Legitimacy  : 

Atchley  v.  Sprigg,  00 
Banbury  Peerage  Case,  9 
Bowden  v.  Bowden,  04 
Brierley  v.  Brierley  and  Williams,  01 
Clarkson  v.  Clarkson,  01 
Collins  v.  Attorney-General,  01 
Cotterall  v.  Cotterall,  04 
Douglas  Peerage  Case,  00,  07 
Fosdike  v.  Fosdike  and  Hillier,  01 
Gardner  Peerage  Case,  04 
Gaskill  v.  Gaskill,  01,  00 
R.  v.  Mary  Hall,  62 
Rigby  v.  Merriman,  65 
Russell  v.  Russell,  61,  68 
Seafield  Peerage  Case,  67,  68 
Slingsby  v.  Slingsby,  07 
Townshend  Peerage  Case,  00 
Warren  v.  Warren,  61 
Wicklow  Peerage  Case,  05 
Wilson  v.  Wilson,  69 
Live  Birth  : 

Blasson  v.  Blasson,  131 
Brock  v.  Killock,  1 35,  1 52 
Fish  v.  Palmer,  150 
Jones  v.  Ricketts,  135 
R.  v.  Brain,  183 
R.  v.  Crutchley,  132 
R.  v.  Dash,  175 
R.  v.  Handley,  136 
R.  v.  Pile,  150 
R.  v.  Poulton,  136 
R.  v.  Sellis,  132,  183 
Pregnancy ,  limits  of  : 

Clark  v.  Tatom,  13 
Croxton  v.  May,  15 
In  re  Warren’s  Settlement,  115 
In  re  White,  15 
In  re  Widdow’s  Trusts,  14 
Iiape  : 

H.M.  Advocate  v.  Granger  and 
another,  74 

H.M.  Advocate  v.  Logan,  74 
R.  v.  Beard,  76 
R.  v.  Chapman,  73 
R.  v.  Crowley,  83 
R.  v.  Hare,  96 

R.  v.  Harrison  and  others,  73 
R.  v.  Hughes,  72 
R.  v.  Kerr,  96 
R.  v.  Marsden,  71 
R.  v.  Meade,  77 
R.  v.  Morrissey,  78 
R.  v.  Osborne,  71 
R.  v.  Russen,  71 
R.  v.  Waite,  73 
R.  v.  Williams,  77 
R.  v.  Wood,  83 
Unnatural  offences  : 

R.  v.  Allen,  212 

R.  v.  Boulton  and  Park,  214 

R.  v.  C'ozins,  213 

R.  v.  Graham,  212 

R.  v.  Haro,  216 

R.  v.  Jacobs,  212 

R.  v.  Jellyman,  212 

R.  v.  Jones  and  Bowerbank,  212 

R.  v.  Reed,  212 

R.  r.  Smith  and  another,  215 


|  Cases— Sexual  unnatural  offences— com. 

R.  v.  Tatham,  212 
R.  v.  Thallman,  212 
R.  v.  Wilde,  214 
R.  v.  Wiseman,  212 
R.  v.  Woods,  214 
Statham  v.  Statham,  212 

Castor  oil  plant,  poisoning  by,  746 
Cattle  poisons,  in  India,  814 
Caul,  the,  and  death  at  birth,  173 
Caulophyllin  and  abortion,  115,  116,  126 
Caustic  potash,  poisoning  by,  327 
soda,  poisoning  by,  327 

Cayenne  pepper,  poisoning  by,  670 

Celandine,  greater,  poisoning  by,  671 

Cellon,  poisoning  by,  520 

Cement  kilns,  poisoning  by  gases  from,  477 

Cephalhsematoma,  195 

Cevadine,  poisoning  by,  770 

Chailletia,  poisoning  by,  670 

Charas,  poisoning  by,  667,  805 

Cheese,  poisoning  by,  780,  781 

Chelidonium,  poisoning  by,  671 

Chemical  analysis,  as  evidence  of  poisoning, 
244 

in  poisoning,  260 
Cherries,  tin  in,  381 
Cherry  laurel  water,  590 
Child,  age  of,  182 
born  dead,  178 
destruction,  102 

development  of,  at  birth  and  inter 
uterine,  37 
posthumous,  70 
unborn,  131 
Chillies  v.  datura,  811 
Chloral  hydrate, absorption  of,  235 
in  beer,  559,  562 
poisoning  by,  559 
Chloralose,  poisoning  by,  563 
Chlorinated  hydrocarbons,  poisoning  by,  519 
lime,  517 

Chlorine,  poisoning  by,  516 

Chlorodyne,  790 

Chloroform,  decomposed  by  gaslight,  531 
delayed  poisoning  by,  525 
habit,  532 
poisoning  by,  524 

Chloropicrin,  519 
Choke-damp,  471 
Choline,  784 

Chorea  after  sewer  gas  poisoning,  494 
Chrome  ulcers,  463 
yellow,  463 

Chromium,  poisoning  by,  462 
Cicuta  virosa,  poisoning  by,  671 
Cider,  lead  in,  386 

Cimicifuga  racemosa  and  abortion,  115,  126 
Cinnabar,  poisoning  by,  358 
Cinnamonium  camphora,  poisoning  by,  (><2 
Circulation,  the,  and  live  birth,  151 
Citrullus  colocynthis,  poisoning  by,  674 
Claviceps  purpurea,  poisoning  by,  674 
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Claret,  alcohol  in,  53.5 
Clarke's  Blood  Mixture,  790 
Classification  of  poisons,  289 
Climacteric,  age  for,  13 
no  evidence  of  age,  13 
pregnancy  after,  13 
Coal  naphtha,  poisoning  by,  010 
Cobalt,  poisoning  by,  466 
Cobra,  poison,  231,  777 
Cocaine  as  mydriatic,  660 
habit,  in  India,  813 
poisoning  by,  697 

Cocculus  indicus,  poisoning  by,  22G,  237, 
677 

poisoning  by,  in  India,  814 
Cockle's  pills,  789 

Colchicum  autumnale,  poisoning  by,  679 

Collidine,  7  85 

Colocynth  and  abortion,  115,  126,  674 
poisoning  by,  645,  674 
Colon  in  alleged  diarrhoea,  338 
Colostrum  in  breasts,  46 


Colours,  arsenical,  397,  398 
Compressed  air,  death  from,  499 
Concealment  of  birth,  44 


as  evidence  of  illegitimacy,  10,  26 
of  corpse,  45  / 

of  pregnancy,  26,  46 
Conception  after  menopause,  13 
Condy’s  fluid,  poisoning  by,  342 
Coniine,  poisoning  by,  682 
Conium  maculatum,  poisoning  by,  682 
Consent  in  rape,  76 
to  medical  examination,  79 


Convulsions,  eclamptic,  171 
Copper  and  abortion,  372 
arsenite,  poisoning  by,  397 
in  food,  372 
in  the  liver,  377 
poisoning  by,  372 
subacetate,  poisoning  by,  372 
sulphate  and  abortion,  121 
poisoning  by,  372 


Copperas,  poisoning  by,  460 

Cord,  umbilical  and  amputation  of  limbs,  195 
and  live  birth,  160,  182 
frequently  around  neck,  186 
haemorrhage  from,  175 
in  infanticide,  210 
knots  in,  174 
length  of,  163 
mummification  of,  160 
neglect  to  tie,  210 
prolapse  of,  174 
pulsation  in,  160 
separation  of,  1 6 1 
severance  of,  162 
strangulation  by,  174,  187 
Cordite,  poisoning  by,  608 
Corpus  luteum  in  pregnancy,  49 
Correctives  for  women,  788* 

Corrosive  poisons,  289 
sublimate  and  abortion,  121,  363 
and  contraception,  363 
poisoning  by,  355,  357 


Cosmetics,  arsenic  in,  396 
lead  in,  385 

Cough  lozenges  and  mixtures,  789 
Courtesy,  tenancy  by,  abolished,  135 
Cowbane,  poisoning  by,  671 
Craniotomy,  134 
Cremation,  in  India,  791 
Creolin,  poisoning  by,  320 
Creosote,  poisoning  by,  323 
Cresol,  poisoning  by,  316,  320 
Cresylic  acid,  poisoning  by,  320 
Crevoisier’s  asthma  cure,  789 
Criminal  abortion,  108,  et  seq. 

Law  Amendment  Act  and  indecent 
assault,  73 

and  rape,  7 1  et  seq. 
and  unnatural  offences,  211,  212 
Crippen,  case  of,  665 
Crocus,  autumn,  poisoning  by,  679 
Croton  oil  (croton  tiglium)  and  abortion,  115 
poisoning  by,  685 
Cruelty  and  divorce,  52 
Crying  and  live  birth,  149 
Cryptorchism  and  sterility,  16 
Curare,  poisoning  by,  687 
Curral,  poisoning  by,  573 
Cuticura,  790 

Cyanides,  poisoning  by,  589 
Cyclonal,  poisoning  by,  573 
Cyllin,  poisoning  by,  320 
Cytisus  laburnum,  poisoning  by,  688 
Cytisine,  poisoning  by,  688 

“Daft,”  395 
Daisy  powders,  583 
Dalby’s  carminative,  726,  790 
Damages  for  unborn  child,  131 
Dangerous  drugs,  226 
Drugs  Act,  226,  726 
exempted,  preparations  containing,  228 
schedule  of,  226 

Daphne  mezereum,  poisoning  by,  691 
Darnel,  poisoning  by,  716 
Datura,  poisoning  by,  654,  662 
in  India,  811 

Dead  bodies,  poisoning  by  gases  from,  491 
Death  at  birth,  167  et  seq. 

and  abnormal  presentations,  175 
and  ecchymosis,  185  et  seq. 
and  malformations,  176 
and  placental  disease,  177 
and  spasm  of  the  larynx,  176 
from  cold  and  exposure,  194 
from  haemorrhage,  185 
from  haemorrhage  from  cord,  175 
from  hasty  parturition,  170 
from  immaturity  or  debility,  1 75 
from  lack  of  assistance,  169 
from  neglect  of  the  cord,  210 
from  prolapse  of  the  cord,  174 
from  prolonged  labour,  169 
from  smothering,  186 
from  starvation,  194 
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Death  at  birth — continued. 

from  strangulation,  174,  186,  189 
by  the  cord,  187 
from  suffocation.  172,  183 
from  violence,  194 
statistics  as  to,  167 
sentence  and  pregnancy,  24 
sudden,  and  poisoning,  239 
Deception,  rape  under,  106 
Decidua,  abnormalities  of,  and  abortion,  106 
Decomposition,  in  India,  791 
Definition  of  abortion,  101 
of  bestiality,  212 
of  birth,  102,  132 
of  buggery,  2 1 2 
of  cryptorchism,  1 6 
of  drunkenness,  539 
of  ecbolics,  115 
of  epi-  and  hypo  spadias,  17 
of  impotence,  2 
of  indecent  exposure,  212 
of  infanticide,  165 
of  legal  cruelty,  52 
of  live  birth,  136 
of  monorchism,  16 
of  monster,  1 34 
of  noxious  thing,  125,  219 
of  pederastia,  213 
of  poison,  218 
of  rape,  71 
of  sodomy,  2 1 2 
of  sterility,  7 
of  still-born,  1 36 
of  super  fecundation,  30 
of  superf cetation,  30 
of  tribadism,  216 
of  viable,  34 

Deformities  and  foetal  death,  176 
and  impotence,  6 
personal,  and  paternity,  68 

Degeneration,  fatty,  from  pyrogallic  acid, 
325 

DekrysiJ,  629,  630,  789 

Delivery,  43 

and  concealment  of  birth,  44 
hasty,  170 
prolonged,  169 
reasons  for  proving,  60 
self-,  192,  203,  205 
signs  of,  45  et  seq. 
in  the  dead,  4S 
remote,  49 
soon  disappear,  47 
unconscious,  171 
Vide  also  Births. 

Deniges  test  for  morphine,  734 
Destruction  of  organic  matter  for  analysis, 
272 

Diabetes  and  abortion.  106 
Diachylon  and  abortion,  122 
poisoning  by,  382 
Diagnosis  of  poisoning,  241 
Dial,  poisoning  by,  573 
Diamond  dust,  poisoning  by,  787 
Diamorphine,  poisoning  by,  725 
Diaphragm,  breathed  v.  non-breathed,  137 
Dichlorarsines.  poisoning  by,  401,  519 


Dichlordiethyl  sulphide,  519 
Dichlormethane,  poisoning  by,  534 
Diethylene  dioxide,  poisoning  by,  522 
Diffusion  of  gases,  472 

Digestion,  post-mortem  v.  poisoning,  257 
of  Indian  foods,  803 
Digitalis,  poisoning  by,  692 
Dimethyl-glyoxime  test  for  nickel,  466 
Dinitrocresol,  poisoning  by,  629 
Dinitrophenol,  poisoning  by,  629 
Dionine,  725 

Diphenyl-chlorarsine,  519 
Disease  and  impotence,  3  et  seq. 
and  menstruation,  1 3 
causing  abortion,  123 
in  utero,  176 

i  Disinfectants,  proprietary,  788 
Disodium  methyl  arsenate,  poisoning  by,  402 
Disposition,  secret,  of  the  body,  45 
Divorce,  5 1  et  seq. 
and  adultery,  53 
and  impotence,  51,  55 
and  legal  cruelty.  52 
and  sexual  malpractices.  53 
and  sterility,  51,  55 
and  venereal  diseases,  52,  54 
legal  grounds  for,  52 
medical  aspects,  53 
Dixon’s  pills,  789 
Doan’s  (backache)  pills,  790 
I  Docimasia  pulmonum,  1 8 1 
Dope,  poisoning  by,  520 
Dosage  of  poisons,  234,  247 
and  age,  232 
Douglas  Peerage  case,  66 
Dress,  aniline  in,  621 
arsenic  in,  398 
Drop  black,  726 
Drops  v.  minims,  592 
Dropwort,  poisoning  by,  723 
Drowning  in  infanticide,  208 
Drug  addiction,  opium,  736 
Drug  taking  and  matrimonial  separation,  ->2 
Drugs  and  abortion,  1 14 
and  impotence,  3 
cumulative  action  of,  236 
in  India,  804 
Drunk,  definition  of,  539 
Drunkenness  and  impotence,  3 
symptoms  of,  538 
tests  for,  540 

Ductus  arteriosus  and  live  birth,  152 
venosus  and  live  birth,  1 54 
Dusting  powders,  788 
Dyes,  aniline,  621 
arsenical,  398 
phenylenediamine  in,  625 

Dying  declaration,  105 

Eade’s  pills,  789 
Easton’s  syrup,  754 
Eau  do  Cologne,  550 
Ecbolics,  definition  of,  115 
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Ecchymosis  and  live*  birth,  185  cl  seq. 
Eclampsia  and  abortion,  1<><> 

Edwards,  Eliza,  case  of,  213 
Eggs,  poisoning  bv,  780 
Ehrlich’s  606,  poisoning  by,  404 
!)14,  poisoning  by,  406 
Elaterium  and  abortion,  1  1;> 
poisoning  by,  645 
Electrolytic  Marsh  test,  434 
Elliman's  embrocation,  790 
Emerald  green.  397 

Emmenagogues,  definition  of,  114,  125 
reputed  v.  known,  126 
Emotion  and  impotence,  5 
Endarteritis  and  abortion,  106 
Endocervicitis,  4(5 

Endocrine  dysfunctions  and  abortion,  106 
Epispadias  and  sterility,  1 7 
Epsom  salts,  poisoning  by,  351 
Ergot  and  abortion,  115,  1  16,  126,  674 
and  parturition,  116 
poisoning  by,  674 
Erythrin,  676 

Erythroxylon  coca,  poisoning  by,  697 

Eserine,  738,  741 

Etching  fluid,  poisoning  by,  306 

Ether  and  rape,  75 

explosion  of,  during  operation,  533 
poisoning  by,  532 
Ethyl  alcohol,  poisoning  by,  535 
chloride,  poisoning  by,  534 
Ethyl-dibromarsine,  519 
Ethylene  chlorhydrin,  poisoning  by,  522 
dichloride,  poisoning  by,  521 
Ethyl-iodoacetate,  519 
Eucalyptus,  poisoning  by,  703 
Euphorbium,  poisoning  by,  646 
Evidence,  bad  medical,  93,  123 
Evipal  (Evipan),  poisoning  by,  573 
Exalgine,  poisoning  by,  584 
Examination,  consent  for,  in  rape,  111 
in  drunkenness,  540 
Exposure,  indecent,  212 
Extra-uterine  gestation,  130 


Face  paints,  788 
Faeces,  suffocation  by,  159,  185 
“  Faint?  ”  and  alcohol,  550 
Fear,  rape  under,  76 
Feigned  abortion,  1 29 
delivery,  62 

Female  abnormalities  in  impotence,  7 
Ferric  chloride  and  abortion,  121,  460 
poisoning  by,  460 

Ferri-  and  ferro-cyanides,  poisoning  by,  602 
Ferro-silicon,  poisoning  by,  505 
Ferrous  sulphate  and  abortion,  121 
poisoning  by,  460 
Fertility  and  age,  8,  12 
and  menstruation,  12,  13 
Filix-mas,  poisoning  by,  652 


Fish,  arsenic  in,  411 
poisoning  by,  779 
Fleming’s  tincture,  637 
Florence’s  test  for  seminal  stains,  98 
Fly  papers,  788 

water  and  arsenical  poisoning,  3f)7 
Foetal  heart,  sounds  of,  28 
Foetation,  extra  uterine,  130 
Foetus,  death  of,  and  abortion,  106 
earliest  viability  of,  34 
weight  of,  38 

Food,  arsenic  in,  395,  397,  399,  409,  427 
as  poison,  239 
borax  in,  344,  785 
copper  in,  372 
lead  in,  384 

microbic  infection  of,  782 
parasites  in,  784 
pathogenic  organisms  in,  782 
poisoning  and  botulism,  783 
poisoning  by,  232,  244,  250,  778 
preservatives  in,  785 
Fool’s  parsley,  poisoning  by,  644 
Foramen  ovale  and  live  birth,  152,  154,  182 
Formaldehyde  (formalin),  poisoning  by,  617 
Fourchette,  the,  and  virginity,  22 
following  delivery,  46 
Fourneau  190,  poisoning  by,  404 
Fowler’s  solution,  poisoning  by,  396 
Foxglove,  poisoning  by,  692 
Friedman  test  for  pregnancy,  29,  30 
Frigidity  of  constitution,  5,  56 
Frost’s,  Mrs.,  anti -obesity  remedy,  789 
Fumigation  by  hydrocyanic  acid,  601 
Fungi,  poisoning  by,  704 
Funis.  Vide  Cord,  umbilical. 

Furs  and  phenylenediamine  poisoning,  626 
Fusel  oil,  549,  554 

Gamboge  and  abortion,  115,  126 
Game,  poisoning  by,  782 
Ganga,  poisoning  by,  667 
Gardenal,  poisoning  by,  573 
Gaseous  poisons,  470 
Gases,  diffusion  of,  472 
Gelsemium,  poisoning  by,  708 
Gestation,  30  et  seq. 
average  period  of,  32 
human  v.  mammalia,  42 
prolonged,  39 

Vide  also  Pregnancy 
Geyser,  poisoning  by  fumes  from,  476 
Gin,  percentage  of  alcohol  in,  535 
Gipsy  nuts,  poisoning  by,  770 
Glass,  powdered,  poisoning  by,  787 
Glaze,  load  in,  384 
Gloria  tonic,  789 
Glucose,  arsenic  in,  410 
Godfrey’s  cordial,  726,  788 
Gold  salts,  poisoning  by,  378 

Gonorrhoea  and  divorce,  51 
and  rape,  87 

of  virgins,  82 
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Gonorrhoea — continued. 
duration  of,  88 
latent..  88 

Goulard  water,  384 
Gout  remedies,  789 
Grains  of  paradise  and  abortion,  115 
Green  vitriol,  poisoning  by,  4(50 
Grey’s  specific,  790 
Gums,  line  on,  from  bismuth,  450 
•  from  copper,  375 
from  lead,  390 
from  mercury,  304 
Gur,  800 

Gutzeit  test  for  arsenic,  435 
Guy's  tonic,  790 

Habit  in  poisoning,  233,  500,  730 
Hsematoporphyrinuria,  505,  500,  507,  582 
Haemorrhage,  cerebral,  and  oxalic  acid 
poisoning,  310 
from  the  cord,  102,  175 
Hair  dye,  poisoning  by,  385,  020 
Hair  washes,  788 
Hair's  cure,  789 
Harpic,  335 

Hartshorn,  poisoning  by,  330 
Hashish,  poisoning  by,  007 
Headache  remedies,  788,  789 
Heart  disease  and  abortion,  100,  107 
Heboral,  poisoning  by,  573 
Hedera  helix,  poisoning  by,  745 
Hellebore  and  abortion,  115,  127,  711 
poisoning  by,  710,  770 
Helvellas,  poisoning  by,  707 
Hemiplegia  and  impotence,  4 
Hemlock,  lesser,  poisoning  by,  044 
spotted,  poisoning  by,  082 
water,  poisoning  by,  071 
Hemp,  Indian,  804 
Henbane,  poisoning  by,  005 
Heroin,  poisoning  by,  725 
tests  for,  733 

Hexanostab  oral,  poisoning  by,  573 
Hexobarbitone,  poisoning  by,  573 
Hiera  picra  and  abortion,  115,  045 
poisoning  by,  045 
Holloway’s  ointment,  790 
pills,  789 

Holly,  poisoning  by,  712 
bitter,  poisoning  by,  045 

Homatropiue,  059 
Homicide,  in  India,  798 
Homocea,  790 

Hormones  and  abortion,  12i 
Horos  case,  the,  77 
Horseradish  v.  aconite,  637 
Husemann's  test  for  morphine,  734 
Hydrastis  canadensis  and  abortion,  115,  1 1 7 
Hydrochloric  acid,  poisoning  by,  304 
Hydrocyanic  acid  gas  in  warfare,  519 
poisoning  by,  589 

Hydrofluoric  acid,  poisoning  by,  304 


INDEX 

Hydrogen  sulphide,  poisoning  by,  487 
Hydrostatic  test  of  lungs,  144 

Hymen,  the,  and  parturition,  20,  22,  50 
and  rape,  71,81 
in  virgins,  21 

unruptured  in  pregnancy,  95 
Hyoscine,  poisoning  by,  054,  002,  665 
Hyoscyamine,  poisoning  by,  054,  662,  665 
Hyoscyamus,  poisoning  by,  065 

Hypnal,  586 

Hypnogen,  poisoning  by,  573 
Hypnotics,  barbiturates,  573 
sulphones,  564 
Hypnotism  and  rape,  78 
Hypochondriacal  affections  and  impotency, 
5 

Hypospadias  and  sterility,  17 
Hypothyroidism  and  abortion,  106 
Hyssop,  poisoning  by,  712 
Hysteria  and  rape,  78 


Identity,  menopause  as  evidence  of,  13 
Idiosyncrasy  and  food  poisoning,  779 
in  poisoning,  232 
Ignatius  beans,  753 
Ilex  aquifolium,  poisoning  by,  712 
Illegitimacy  and  uterine  development.  37 
Immaturity  and  still  birth,  236 
Impotence,  2  et  seq. 
age  and,  2 
and  inheritance,  57 
and  third  parties,  57 
causes  of,  2 

congenital  conditions  for,  5,  6 

definition  of,  2 

disease  and,  3 

divorce  in,  51,  55 

drugs  and,  3 

drunkenness  and,  3 

emotion  in,  5 

legitimacy  proceedings  and,  4 
mumps  and,  3 
narcotics  and,  3 
spinal  diseases  and,  3,  5 
Impregnation  and  insemination,  time  of,  32 
Incapacity  anil  nullity  of  marriage,  55 
Indecent  assault,  73 
exposure,  212 
India,  abortion  in,  799 
adipocere  in,  793 
age  in,  794 
amok  in,  808 
bansdola  in,  800 
burial  in,  791 
cocaine  habit  in,  813 
cremation  in,  791 

decomposition  of  body  in,  791,  792 

digestion  in,  803 

hemp,  drugs  in,  804 

infanticide  in,  799 

injuries  common  in,  799 

insanity  in,  808 

medical  jurisprudence  in,  791 

mummification  in,  794 

perjury  in,  792 
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India — continued. 

poisoning  by  aconite  in,  815 
by  arsenic  in,  809 
by  bhela  in,  814 
by  camphor  in,  814 
by  datura  in,  811 
by  jequirity  in,  814 
by  lal  chitra  in,  814 
by  levant  nut  in,  814 
by  madar  in,  814 
by  marking  nut  in,  814 
by  nux  vomica  in,  814 
by  oleander  in,  815 
by  opium  in,  810 
by  physic  nut  in,  814 
by  strychnine  in,  814 
rupture  of  spleen  in,  800 
saponification  in,  793 
skeleton,  racial  difference  in,  in,  795 
stature  in,  794 
suicide  in,  810 
violent  deaths  in,  798 
Indigo  sulphate,  poisoning  by,  297 

Infanticide,  165 

Vide  also  Live  Birth, 
body  not  found  in,  165 
binning  in,  210 
cold  and  exposure  in,  194 
cord,  the,  in,  174,  210 
drowning  in,  208 
fractured  skull  in,  199 
in  India,  799,  810 
legal  view  of,  165 
medical  evidence  in,  166 
poisoning  in,  207 
starvation  in,  195 
strangulation  in,  186 
suffocation  in,  278 
wounds  in,  194,  204 
punctured,  in,  199 
Inflation  of  lung,  artificial,  139 
Inheritance  and  impotence,  57 
and  viability,  34 

Injections,  local,  and  abortion,  1 1 3 
Injuries,  fatal,  after  birth,  183 
without  visible  bruising,  800 
Insanity  and  carbon  disulphide,  poisoning 
by,  503 

and  marriage,  51 
in  India,  808 

Insect  powder,  poisoning  by,  306 

Insemination  and  impregnation,  32 

Instincts,  sexual,  2 

Insulin  poisoning  v.  alcoholism,  555 

Intestacy  and  pregnancy  in  inheritance,  24 

Iodide  of  potassium,  poisoning  by,  337 

Iodine,  poisoning  by,  517 

Iodoform,  poisoning  by,  615 

Ipral,  poisoning  by,  573 

Iron  salts,  poisoning  by,  460 

Iron  tonics  and  abortion,  1 15 

Ivy,  poisoning  by,  745 

Izal,  poisoning  by,  320 

Jaeta  and  abortion,  115 

Japaconitine,  636 

Jasmin,  yellow,  poisoning  by,  708 


Jatropha,  poisoning  by,  712,  814 
Jaundice  from  nitrobenzene,  623 
from  picric  acid,  605 
from  sulphuretted  hydrogen,  495 
from  trinitro-toluene,  631 
Jaw,  the,  in  strychnine  poisoning,  75  / 
Jequirity,  poisoning  by,  636,  814 
Jeyes’  fluid,  poisoning  by,  320,  323 
Judicial  separation,  51 
Julep  podaphyceum,  poisoning  by,  645 
Juniperus  sabina  and  abortion,  115,  117,  713 
poisoning  by,  713 
Kaputine,  789 
Kay’s  tic  pills.  789 
Keating’s  cough  lozenges,  789 
Keller’s  test  for  digitoxin,  695 
Kernels,  hydrocyanic  acid  in,  590 
Kerol,  poisoning  by,  320 
Kharophen,  poisoning  by,  404 
Kharsivan,  poisoning  by,  404 
Kharsulphan,  poisoning  by,  406 
Kidneys,  crystals  in,  310 
state  of,  in  poisoning,  235 
Kilns,  poisoning  by  fumes  from,  477 
Kinghorn  case,  the,  36 

Labour,  precipitate,  170 
prolonged,  169 
signs  of,  45 

Laburnum  and  abortion,  115 
poisoning  by,  688 
Lactation  and  sterility,  20 
Lafon’s  test  for  digitoxin,  695 
Lal  chitra  and  abortion,  814 
poisoning  by,  814 
Larynx,  spasm  of,  at  birth,  176 
Lathi,  in  India,  799 
Laudanum,  725 

Laughing  gas,  poisoning  by,  533 
Laurel  water,  590 

Lead  acetate,  poisoning  by,  382,  384 
and  abortion,  115,  121,  126,  127 
chromate,  poisoning  by,  463 
in  beer,  386 
in  cider,  386 
in  pork,  781 

oxide,  poisoning  by,  385 
poisoning  by,  382 
salts,  poisoning  by,  382 
sugar  of,  poisoning  by,  382,  384 
tetra-ethyl,  poisoning  by,  387 
white,  poisoning  by,  382,  384 
Lees,  soap,  327 

Legal  cruelty  and  divorce,  52 
definition  of,  52 

Legitimacy,  60 

and  duration  of  pregnancy,  63 
and  parental  likeness,  66  ' 
medical  evidence  in,  62 
physical  competence  of  husband  and,  63 
uterine  development  and,  37 
Lemon,  salts  of,  313 
Leucorrhcea  and  rape,  92 
Levant  nut,  poisoning  by,  677,  814 
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Lewisite,  poisoning  by,  401,  417,  519 
Ligroine,  632 

Ligustrum,  poisoning  by,  7 1 4 
Likeness,  parental,  and  legitimacy,  66 
l  ime  kilns,  poisoning  by  fumes  from,  477 

Linese  albieantes  as  evidence  of  delivery 
46,  50 

Lineel  linament,  790 
Linseed,  poisoning  by,  780 
Litharge,  poisoning  by,  383,  385 
Liquor  arsenicalis,  poisoning  by,  396 
Live  birth,  136 

and  breathing,  181 

and  circulation,  151 

and  foreign  bodies  in  lungs,  159 

and  presentation,  1 64 

and  short  gestation,  34 

and  the  skin,  164 

and  umbilical  cord,  160 

definition  of,  136 

evidence  from  alimentary  canal,  155 
from  crying,  149 
v.  still  birth,  178 
Vide  also  Birth. 

Liver  disease  and  abortion,  106’ 

Liver  pills,  789 
Lobelia,  poisoning  by,  714 
Local  injections  and  abortion,  113 
Lochia,  the,  46 

Locock’s  pulmonic  wafers,  726 
Lolium,  poisoning  by,  716 
“  Lords  and  Ladies  ”,  651 
Lozenges,  arsenic  in,  395 
Luminal,  poisoning  by,  573 
Lunar  caustic,  poisoning  by,  35 1 
Lung  disease  and  abortion,  106,  107 
Lungs  and  live  birth,  137 

breathedr.  artificial  respiration,  148 
v.  non-breathed,  138 
v.  putrefaction,  147 
hydrostatic  test  of,  141 
Lysol,  poisoning  by,  316,  320,  322 

Madar  and  abortion,  814 
poisoning  by,  814 

Magbevi,  671 

Magnesium  carbonate,  poisoning  by,  350 
sulphate  and  abortion,  115 
poisoning  by,  350 

Majun,  806 

Male  fern  and  abortion,  1 1 5 
poisoning  by,  652 

Malformation,  as  cause  of  death,  176 
Malonal,  poisoning  by,  573 
Manchineale,  poisoning  by,  716 
Manganese  and  abortion,  115,  122 
poisoning  by,  469 
Manuch,  671 

Marking  nut,  poisoning  by,  814 
Marquis’s  test  for  opiates,  733 

Marriage  and  ago,  2 
dissolution  of,  51 
nullity  of,  51 


Marsh-Berzelius  test  for  arsenic,  432 
electrolytic  modification  of,  434 
Masturbation,  21 1 
Match  heads,  poisoning  by,  505 
Maybrick  Case,  the,  234,  414,  422 
Meadow  saffron,  poisoning  by,  679 
Meat  poisoning,  vide  Food  poisoning. 
Meconic  acid,  poisoning  by,  735 
Meconium  and  live  birth,  156,  157,  182 
Medical  jurisprudence  in  India,  791  et  seq. 
Medical  practitioners  and  professional 
secrecy,  103 

Medicine  v.  poison,  220 
Medina!,  poisoning  by,  573 
Menispermin,  677 
Menopause,  age  for,  13 
no  evidence  of  age,  13 
pregnancy  after,  13 
Menstrual  period  and  abortion.  32 
and  disease,  15 
and  fertility,  10 
and  impregnation,  32 
and  pregnancy,  12.  19,  27,  39 
cessation  of,  13 

in  pregnancy,  27.  32 
commencement  of,  10 
feigned,  27 

incomplete  cessation,  32 
suspended,  29 

Mentha  pulegium  and  abortion,  1 15 
poisoning  by,  717 

Mercurial  ointmont,  poisoning  by,  356 
Mercuric  bichloride,  poisoning  by,  357 
chloride  and  abortion,  363 
poisoning  by,  355,  357 
cyanide,  poisoning  by,  358 
fulminate,  poisoning  by,  359 
nitrate,  poisoning  by,  355,  358 
oxide,  poisoning  by,  357,  603 
salicylate,  poisoning  by,  360 
sulphate,  poisoning  by,  358 
sulphide,  poisoning  by,  358 
sulphoeyanide,  poisoning  by,  359 
Mercurous  oxide,  poisoning  by,  357 
I  Mercury  and  abortion,  115,  121 

not  a  constituent  of  the  body,  369 
organic  compounds  of,  poisoning  by.  359 
poisoning  by,  355 
Metacetaldehyde,  poisoning  by,  559 
Metaldehyde,  poisoning  by,  559 
Metal  fume  fever,  375 
Metals  and  abortion,  121 
poisoning  by,  333 

Metaphenylenediamine,  poisoning  by.  625 
Methsemoglobin  in  poisoning,  457,  619,  628 
Methylacetanilide,  poisoning  by,  584 
Methyl  alcohol,  548 
Methylated  spirits,  548 
Methyl  bromide,  poisoning  by,  521 
chloride  poisoning  by,  521 
Methylene  dichloride,  poisoning  by,  534 
Mezereum,  poisoning  bv,  691 
Milk,  poisoning  by,  781 
Mineral  acids,  tests  for  free,  290 
Minims  v.  drops.  592 
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Mirbane,  essence  of,  024 

Miscarriage,  102 

v.  abortion,  403 

Mitscherlich’s  test  for  phosphorus,  >12 
Moles  and  abortion,  130 
Monkshood,  poisoning  by,  636 
Monorchism  and  sterility,  16 
Monsters,  definition  of,  134 
Moranyl,  poisoning  by,  404 
Morels,  poisoning  by,  707 
Morison’s  Pills,  645 
Morning  sickness  in  pregnancy,  27 
Morphine,  poisoning  by,  725 
Mother’s  Friend,  788 
Mukerji’s  test  for  phosphorus,  5 1 2 
Mulberry  and  abortion,  115 
Mummification,  in  India,  794 
Mumps  and  impotence,  3 
Muscaria,  707 
Muscarine,  274,  707 
Mussels,  poisoning  by,  780 
Mushrooms,  poisoning  by.  704 
Mustard  gas,  519 
Mutton,  poisoning  by,  785 
Mydaline,  274,  785 
Mydriatics,  660 

Myristica  fragrans  and  abortion,  119,  718 
poisoning  by,  718 
Myrrh  and  abortion,  115,  119 

Mytilotoxine.  780,  785 

Nail  marks  in  rape,  89 
arsenic  in,  422 

Naphthalene  (Naphthalin),  poisoning  by,  6 1 3 
Naphthol,  poisoning  by,  614 
Narcophine,  726 
Narcotics  and  impotency,  3 
rape  under,  74 

Navel.  Vide  Cord,  umbilical. 

Neck,  marks  on,  accidental,  193 
Neglect,  culpable,  in  infanticide,  184 
Negru’s  test  for  cannabis  indica,  669 
Nembutol,  poisoning  by,  573 
Neoarsphenamine,  poisoning  by.  406 
Neoarsykodyl,  poisoning  by,  402 
Neokharsivan,  poisoning  by,  406 
Neonal,  poisoning  by,  573 
Neonate,  age  of,  182 

colour  of  motions  of,  157 
weight,  37 

Neosalvarsan,  poisoning  by,  406 
Neostibosan,  444 
Nephritis  and  abortion,  106,  1 07 
Nerves,  diseases  of,  and  impotency.  3 
Nervine,  637 
Neuralgia  remedies,  789 
Neuraline,  637 
Neuridine,  784 
Neurine,  274,  784,  785 
Neuritis,  alcoholic  v.  arsenical,  416 
and  carbon  dioxide  poisoning,  487 


Neutralisation  of  poisons,  251 
Nickel  carbonyl,  poisoning  by,  40.> 
poisoning  by,  465 
Nicotiana,  poisoning  by,  718 
Nicotine,  718 

Nightshade,  woody  or  garden,  poisoning  by 
750 

deadly,  poisoning  by,  654 
Nitre,  poisoning  by,  334 
Nitric  acid,  poisoning  by,  298 
Nitrobenzene  (Nitrobenzol),  poisoning  by, 
622 

v.  oil  of  bitter  almonds,  600,  624 
Nitroglycerine,  poisoning  by,  607 
Nitrous  oxide,  poisoning  by,  533 
Noctal,  poisoning  by,  573 
Noma  Vulva?  v.  rape,  86 
Nostal,  poisoning  by,  573 
Notification  of  births,  166 
of  still-births,  136,  166 

Novania,  520 

Novoarsenobenzol,  poisoning  by,  406 
Noxious  thing,  definition  of,  125,  219 
Noyeau  liquor,  601 
Nullity  of  marriage,  51 
Nutmeg  and  abortion,  119,  718 
poisoning  by,  718 

Nuts,  physic,  poisoning  by,  712,  814 
purging,  685 

Nux  vomica,  poisoning  by,  753,  814 
Nymphomania  and  tribadism,  216 

Obesity,  remedies  for,  789 
(Enanthe,  poisoning  by,  723 
Offences  against  the  Persons  Act  and  abor¬ 
tion,  101,  108,  125 

and  concealment  of  birth,  44 
and  infanticide,  165 
and  noxious  things,  125,  219 
and  poisoning,  217 
and  rape,  96 
and  separation,  52 
and  unnatural  offences,  211 
Offences,  unnatural,  211 
Oil  blasting,  607 

croton,  poisoning  by,  685 
of  bitter  almonds,  600,  788 
v.  nitrobenzene,  624 
of  mirbane,  poisoning  by,  622 
Oleander  and  abortion,  815 
poisoning  by,  815 

Operations,  illegal,  for  abortion,  101  et  seq. 
Opium  addiction,  736 
in  infanticide,  207 
poisoning  by,  725 
in  India,  810 

Orpiment,  poisoning  by,  398 
Ortal  sodium,  poisoning  by,  573 
Osmium,  poisoning  by,  462 
Otto-Stas  process,  265 
Ouabain  poison,  648 

Ovarian  abnormalities  and  abortion,  106 
Owbridge's  Lun  Tonic,  789 
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Oxalates,  poisoning  by,  313 
Oxalic  acid,  poisoning  by,  306,  749 
Oxien,  790 

Oxymuriate,  poisoning  by,  3.37 

Ozerine,  790 

Page  Woodcock’s  wind  pills,  789 
Paint,  lead  in,  382 
Painters’  pigments,  788 
Pan  and  abortion,  115 
Pantopon,  poisoning  by.  726 
Papaver  somniferum,  poisoning  by,  725 
Papaverine,  poisoning  by,  726 
Paraffin,  poisoning  by,  632 
Paraldehyde,  poisoning  by,  557 
Paralysis,  general,  and  impotence,  3.  4 
Paraphenylenediamine,  625 
Paregoric,  788 
Parsley  and  abortion,  115 
Parsnip,  water,  poisoning  by,  750 
Partridges,  poisoning  by,  782 
Parturition,  ergot  an  aid  for,  116 
hasty,  170 
prolonged,  169 
Patent  medicines,  list  of,  788 
Paternity,  60,  66 
and  affiliation,  69 
and  blood  grouping,  69 
and  parental  likeness,  66 
and  personal  deformities,  68 
and  posthumous  children,  70 
Pearlash,  327 
Pederastia,  213 
Penicillin  Act,  229 

Penis,  amputation  of,  and  impotence,  7 
multiple,  6 

Pennyroyal  and  abortion,  115,  119,  126 
poisoning  by,  717 
Pentobarbital,  poisoning  by,  573 
Pentothal  sodium,  poisoning  by,  573 
Perineum,  the,  following  delivery,  46,  50 
in  virgins,  22 
Perjury,  in  India,  792 
Pernoctal,  poisoning  by,  573 
Pernoston,  poisoning  by,  573 
Peronine,  725 

Petroleum,  poisoning  by,  632 

Phalloedin,  705 

Phanodorm,  poisoning  by,  573 
Pharmacy  and  Poisons  Act,  122,  221,  374 
Pharaoh’s  serpents,  poisoning  by,  359 
Pheasants,  poisoning  by,  782 
Phemitone,  poisoning  by,  573 
Phenacetin,  poisoning  by,  584 
Phenazonum,  poisoning  by,  586 
Phenobarbitone,  poisoning  by,  573 
Phenol,  poisoning  by,  315 
Phenylamine,  poisoning  by,  618 
Phenylenediamine,  poisoning  by,  625 
Phenylhydroxylamine,  poisoning  by,  628 
Phosgene,  519 


Phospherine,  790 

Phosphoretted  hydrogen,  poisoning  bv,  505 
olo  *  , 

Phosphorus  and  abortion,  121,  126  127 
in  infanticide,  208 
poisoning  by,  505 
chronic,  515 

Physic  nut,  poisoning  by,  712,  814 
Physostigmine,  poisoning  by,  738 
Picric  acid,  poisoning  by,  605 
Picrotoxin,  poisoning  by.  677 
Pigmies,  poisons  of  the,  646 
Pilacotia  and  abortion,  115 
Pills,  keratin  coated,  237 
Pink  pills,  790 
Pinus,  poisoning  by,  742 
Placenta,  diseases  of,  177 
and  abortion,  106 
Plant’s  cigarettes,  789 

Plumbago  Rosea  and  abortion,  in  India  799 
808,  814  ’  ’ 

Plumbism,  382 
Poison  gases  in  war,  401,  519 
regulations,  222 

Poisoning  by  abrin,  636,  799,  814 
by  abrus  precatorius,  636,  799,  814 
by  absinthe,  648 
by  acetanilide,  581 
by  acetic  acid,  603 
by  acetyarsan,  404 
by  acetyl-atoxyl,  403 
by  acid,  acetic,  603 
arsenic,  398 
arsenious,  395 
boracic,  344 
cacodylic,  401 
carbolic,  315 
carbonic,  471 
chromic,  463 
cresylic,  320 
dimethyl  arsenic,  401 
hydrochloric,  304 
hydrocyanic,  589 
hydrofluoric,  305 
meconic,  735 
nitric,  298 
osmic,  462 
oxalic,  306,  749 
picnic,  605 
prussic,  589 
pyrogallic,  325 
sulphuric,  207,  291 
tannic,  605 
tartaric,  604 
by  acokanthera,  646 
by  aconite,  636,  815 
by  sethusa  cynapium,  644 
by  air,  compressed,  499 
by  alcohol,  535 
by  allonal,  573 
by  aloes,  645 
by  almonds,  bitter,  589 
by  alum,  344 
by  amanita  muscaria,  707 
pantherina,  707 
phalloides,  705 
by  ammonia,  330 

by  ammonio -mercuric  chloride,  357 
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Poisoning — continued. 

by  ammonium  carbonate,  330 
hydroxide,  330 
sulphocyanide,  602 
by  amyl  nitrite,  609 
by  amytal,  573 
by  aniline,  618 
by  antifebrin,  581 
by  antimony,  444 
chloride,  208 
oxide,  444 
by  antipyrin,  586 
by  apomorphine,  725 
by  arrhenal,  402 
by  arrows,  646 
by  arsamin,  403 
by  arsenic,  207,  208,  395,  809 
by  arsenic  acid,  398 
by  arsenic  chloride,  399 

inorganic  compounds  of,  401 
sulphides,  398 
white,  395 

by  arsenical  gases  and  toxic  smokes,  401, 
519 

by  arsenite,  417 
by  arsenious  acid,  395 
by  arseniuretted  hydrogen,  399,  497,  505 
by  arseno-benzol,  404 
diglucoside,  405 
by  arsine,  399,  497 
by  arsphenamine,  404 
by  arsynal,  402 
by  artemesia,  648 
by  arum  maculatum,  651 
by  aspidium  filix-mas,  652 
by  aspirin,  587 
by  atractylis  gummifera,  653 
by  atoxyl,  403 
by  atropine,  654,  662,  665 
by  avertin,  563 
by  Bandrowski’s  base,  627 
by  barbitone  (barbital),  573 
by  barbiturates,  573 
by  barium  carbonate,  352 
chloride,  352 
nitrate,  354 
sulphide,  354 

by  Battle's  vermin  killer,  758,  788 

by  belladonna,  654 

by  bellito,  625 

by  benzene  (benzol),  61 1 

by  bhang,  667,  805 

by  bhela,  814 

by  bismuth  salts,  455 

by  bitter  almonds,  589,  788 

by  blue  rocket,  636 

by  blue  vitriol,  372 

by  boracic  acid,  344 

by  borax,  344 

by  botulismus,  783 

by  bromides,  338 

by  bromine,  516 

by  bromoform,  572 

by  bronzing  liquid,  444 

by  brucine,  753,  763 

by  Brunswick  green,  372,  397 

by  Burnett’s  fluid,  347 

by  buto- barbital,  573 

by  buttercups,  744 

by  cacodyl,  401 

by  cacodyl,  new,  402 


Poisoning — continued. 

by  cacodylie  acid,  401 
by  calabar  bean,  738 
by  calcium  cyanide,  590 
by  calomel,  357 
by  camphor,  672 
liniment,  332 
by  camphorated  oil,  672 
by  cannabis  indica,  667,  804 
by  cantharides,  772 
by  capsicum,  670 
by  carbolic  acid,  315 
by  carbon  dioxide,  47 1 
disulphide,  503 
monoxide,  476 
tetrachloride,  522 
by  carbonic  acid  gas,  47 1 
by  carlina  gummifera,  653 
by  castor  oil  plant,  746 
by  caustic  potash,  327 
soda,  327 

by  cayenne  pepper,  670 
by  celandine,  greater,  671 
by  chailletia  toxicaria,  670 
by  charas,  667,  805 
by  cheese,  780,  781 
by  chelidonium-majas,  67 1 
by  cherry  laurel,  590 
bj  chloral  hydrate,  559 
by  chloralose,  563 
by  chloi  inated  hydrocarbons,  5 1 9 
by  chlorine,  516 
by  chloroform,  524 
by  chromic  acid,  463 
by  chromium,  462 
by  cibalgin,  573 
by  cicuta  virosa,  671 
by  cinnabar,  358 
by  einnamonium  camphora,  672 
by  citrullus  colocynthis,  674 
by  claviceps  purpurea,  674 
by  coal  gas,  476 
naphtha,  610 
by  cobalt,  466 
by  cocaine,  697 

by  cocculus  indicus,  226,  237,  677,  814 
by  colchicum  autumnale,  679 
by  eolocynth,  645,  674 
by  compressed  air,  499 
by  Condy’s  fluid,  342 
by  coniine,  682 
by  conium  maculatum,  682 
by  copper,  372 

aceto-arsenite,  372 
arsenite,  372,  397 
subacetate.  372 
sulphato,  372 
by  copperas,  460 
by  cordite,  608 

by  corrosive  sublimate,  355,  357 

by  cowbane,  671 

by  creolin,  320 

by  creosote,  323 

by  cresol,  316,  320 

by  crocus,  autumn,  679 

by  croton  tiglium  (croton  oil),  685 

by  curare,  687 

by  curral,  573 

by  cyanides,  589 

by  cyclonal,  573 

by  cyllin,  320 
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Poisoning — continued. 

by  cytisine,  688 
by  daphne  mezereum,  691 
by  darnel,  bearded,  716 
by  datura,  654,  662,  81  1 
by  diachylon  plasters,  382 
by  dial,  573 

by  diehlorarsines,  401,  519 
by  dichlormethane,  534 
by  diethylene  dioxide,  522 
by  digitalis,  692 
by  dimethyl  arsenic  acid,  401 
by  dinitrocresol,  629 
by  dinitrophenol,  629 
by  di sodium  methyl  arsenate,  402 
by  dope,  520 
by  drop  wort,  water,  723 
by  eggs,  780 
bv  Ehrlichs  606... 404 
914. ..406 
by  elaterium,  645 
by  Epsom  salts,  350 
by  ergot,  674 
by  erythroxvlon  coca,  697 
by  etching  fluid,  306 
by  ether,  532 
by  ethyl  alcohol,  535 
chloride,  534 

by  ethylene  chlorhydrin,  522 
dichloride,  521 
by  eucalyptus,  703 
by  euphorbium,  646 
by  evipan  (evipal),  573 
by  exalgine,  584 
by  filix-mas,  652 
by  ferric  chloride,  460 
by  ferri-  and  ferro-cyanides,  602 
by  ferro-silicon,  505 
by  ferrous  sulphate,  460 
by  foodstuffs,  232,  244,  250.  778 
by  fool’s  parsley,  644 
by  formaldehyde,  617 
by  Fourneau  190... 404 
by  Fowler’s  solution,  396 
by  foxglovo,  692 
by  fungi,  704 
by  gamboge,  645 
by  game,  782 
by  ganga,  667 
by  gardenal,  573 
by  gases  from  corpses.  491 
in  garage,  476,  633 
in  warfare,  401,  519 
by  gelsemium,  708 
by  gipsy  nuts,  770 
by  glass  powder,  787 
by  gold  salts,  378 
by  green  vitriol,  460 
by  guano,  475 
by  hashish,  667 
by  heboral,  573 
by  hellebores,  710,  770 
by  helvellas,  707 
by  hemlock,  lesser,  644 
spotted,  682 
water,  671 

by  hemp,  Indian,  804 
by  henbane,  665 
by  hexanostab-oral,  573 
by  hexobarbitone,  573 
by  hiera  piera,  645 


Poisoning — continued. 

by  holly,  712 
bitter,  645 

by  hydrofluoric  acid,  305 
by  hydrochloric  acid,  304 
by  hyoscine,  654,  662,  665 
by  hyoscyamine,  654  662,  665 
by  hyoscyamus,  665 
by  ilex  aquifolium,  712 
by  Indian  hemp,  804 
tobacco,  714 
by  indigo  sulphate,  297 
by  insect  powder,  306 
by  insulin,  555 
by  iodine,  517 
by  iodoform,  615 
by  ipral,  573 
by  iron  salts,  460 
by  ivy,  745 
by  Tzal*.  320 
by  jatropha,  712,  814 
by  jequirity,  636,  814 
by  Jeyes’  fluid,  320,  323 
by  julep  podaphyceum,  645 
by  juniperus  sabina,  713 
by  kerol,  320 
by  kharophen,  404 
by  kharsivan,  404 
by  kharsulphan,  406 
by  laburnum,  688 
by  lal  chitra,  814 
by  laudanum,  725 
by  lead,  382 

acetate,  382,  384 
chromate,  463 
oxide,  385 
tetra -ethyl,  387 
by  levant  nut,  677,  814 
by  Lewisite,  401,  417,  519 
by  ligustrum,  714 
by  linseed,  780 
by  liquor  arsenicalis,  396 
by  lobelia,  714 
by  lolium,  716 
by  luminal,  573 
by  lunar  caustic,  351 
by  Lysol,  316,  320,  322 
by  mador,  814 
by  magnesium  salts,  350 
by  male  fern,  652 
by  malonal,  573 
by  manchineale,  716 
by  manganese,  469 
by  marking  nut,  814 
by  meadow  saffron,  679 
by  mechanical  irritants,  787 
by  meconic  acid,  735 
by  medinal,  573 
by  mentha  pulegium,  7  I  7 
by  mercurial  ointment,  357 
by  mercuric  chlorides,  ,b>.>,  3. >7 
cyanide,  358 
fulminate,  359 
nitrate,  355,  358 
oxide,  357,  603 
salicylate,  360 
sulphate,  358 
sulphide,  358 

sulphocyanide,  359^ 
by  mercurous  oxide,  3;>7 


INDEX 


83  5 


Poisoning — continued. 

by  mercury,  355 

organic  compounds  of,  359 
by  metaldehyde,  559 
by  metals,  333 
by  methyl  acetanilide,  584 
alcohol,  548 
bromide,  521 
chloride,  521 

by  methylated  spirits,  584 
by  methylene  dichloride,  534 
by  mezereum,  691 
by  mirbane,  622 
by  monkshood,  636 
by  moranyl,  404 
by  morels,  707 
by  morphine,  725 
by  mothballs,  672 
by  mushrooms,  704 
by  mussels,  779 
by  myristica  fragrans,  718 
by  naphthalene  (naphthalin),  613 
by  naphthol,  614 
by  nembutol,  573 
by  neoarsenobenzol,  406 
by  neoarsphenamine,  406 
by  neoarsykodile,  402 
by  neokharsivan,  406 
by  neonal,  573 
by  neosalvarsan,  406 
by  nickel,  465 
by  nicotine,  718 
by  nightshade,  deadly,  654 
woody  or  garden,  750 
by  nitre,  334 
by  nitric  acid,  298 
by  nitrobenzene  (nitrobenzol),  622 
by  nitroglycerine,  607 
by  nitrous  oxide,  533 
by  noctal,  573 
by  nostal,  573 
by  nutmeg,  718 
by  nux  vomica,  753,  814 
by  oenanthe,  723 
by  oleander,  815 
by  opium,  207,  725 
in  India,  810 
by  orpiment,  398 
by  ortal  sodium,  573 
by  osmium,  462 
by  oxalates,  313 
by  oxalic  acid,  306,  749 
by  oxymuriate,  357 
by  papaver  somniferum,  725 
by  papaverine,  726 
by  paraffin,  632 
by  paraldehyde,  557 
by  parsnip,  water,  750 
by  pennyroyal,  717 
by  pentobarbital,  573 
by  pentothal-sodium,  573 
by  pernoctal,  573 
by  pernoston,  573 
by  petroleum,  632 
by  phanodorm,  573 
by  Pharaoh’s  serpents,  359 
by  phemitone,  573 
by  phenacetin,  584 
by  phonazonum,  586 
by  phenobarbitone,  573 
by  phenol,  315 


Poisoning — continued. 

by  phenylamine,  618 
by  phenylenediamine,  625 
by  phenylhydroxylamine,  628 
by  phosphoretted  hydrogen,  505,  515 
by  phosphorus,  208,  505 
by  physic  nut,  712,  814 
by  physostigmine,  738 
by  picric  acid,  605 
by  picrotoxin,  677 
by  poppy,  725 
by  potassium  arsenate,  398 
arsenite,  396 
binoxalate,  313 
bromide,  338 
carbonate,  327 
chlorate,  340 
cyanide,  590 
hydroxide,  327 
iodide,  337 
nitrate,  334 
permanganate,  342 
sulphate,  335 
sulphocyanide,  602 
by  potatoes,  751 
by  powdered  glass,  787 
by  preservatives  (food),  785 
by  primula  obconica,  743 
by  privet,  714 
by  prominal,  573 
by  proponal,  573 

by  proprietary  remedies,  645,  788 
by  prussic  acid,  589 
by  ptomaines,  273,  780,  783 
by  purgatives,  335,  350,  645 
by  pyridine.  634 
by  pyrogallic  acid,  325 
by  quack  medicines,  645,  788 
by  quadrinox,  573 
by  radio  active  metals,  467 
by  radium,  467 
by  ranunculus,  744 
by  ratsbane,  670 
by  realgar,  398 
by  resorcin  (resorcinol),  616 
by  rhubarb,  306 
by  rhus,  745 
by  ricin,  746 
by  roburite,  625 
by  rose,  Christmas,  710 
by  rumex,  306,  749 
by  salicylates,  587 
by  salts  of  lemon,  313 
of  sorrel,  313 
by  salvarsan,  404 
by  sandoptal,  573 
by  santonin,  649 
by  savin,  713 
by  scammony,  645 
by  Scheele’s  Groon,  372,  397 
by  scopolia,  654 
by  scorpion  stings,  778 
by  sewer  gas,  491 
by  shellfish,  779 
by  silico-fluoride,  306 
by  silver  cyanide,  590 
nitrate,  351 
salvarsan,  406 
by  sium,  750 
by  snake  venom,  776 
by  soamin,  403 
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Poisoning — continued. 

by  sodium  arsanilate,  403 
arsenate,  396,  398 
arsenite,  396  , 
borate,  344 
carbonate,  327 
cyanide,  590 
hydroxide,  327 
iodide,  337 
by  solanum,  750 
by  somonal,  573 
by  soneryl,  573 
by  sorrel,  306,  749 
by  spirits  of  hartshorn,  330 
by  stabilarsan,  405 
by  stovarsol,  404 
by  strychnine,  753,  814 
by  sugar  of  lead,  382,  384 
by  sulpharsenobenzene,  406 
by  sulpharsenol,  406 
by  sulpharsphenamine,  406 
by  sulphocyanides,  602 
by  sulphonal,  564 
by  sulphonamides,  567 
by  sulphuretted  hydrogen,  487 
by  sulphuric  acid,  207,  291 
by  sumach,  745 
by  tannic  acid,  605 
by  tartar  emetic,  444 
by  tartaric  acid,  604 
by  taxine,  768 
by  tetrachlorethane,  519 
by  tetronal,  567 
by  thallium  salts,  378 
by  theoba,  573 
by  thiocyanates,  602 
by  theogardenal,  573 
by  theominal,  573 
by  thymol,  326 
by  tin  salts,  381 
by  tobacco,  718 
Indian,  714 
by  tragopogon,  770 
by  tribromethyl  alcohol,  563 
by  trichlorethylene,  520 
by  trichlormethane,  524 
by  tricresyl  phosphate,  1 15 
by  trihydroxy-benzene,  325 
by  trikresol,  320 
by  trinitrophenol,  605 
by  tronitrotoluene,  630 
by  trional,  567 
by  tryparsamide,  404 
by  turpentine,  703,  742 
by  turpeth  mineral,  358 
by  umbelliferse,  644 
by  uranium,  467 
by  vegetable  purgatives,  645 
by  veramon,  573 
by  veratrum,  770 
by  verdigris,  372 
by  vermilion,  358 
by  veronal,  573 
by  veropyron,  573 
by  vinegar,  603 
by  volatile  oils,  703 
by  water  dropwart,  723 
gas,  476 
hemlock,  671 
parsnip,  750 
y  white  lead,  382,  384 


Poisoning — continued. 
by  wolfsbane,  636 
by  wood  spirit,  548 
by  wormseed,  649 
by  wormwood,  oil  of,  648 
by  yellow  jasmin,  708 
by  yew,  768 
by  zinc  salts,  346 
Poisoning,  acute,  241 
age  in,  207,  232 
analysis  in,  246,  260 
and  kidney  disease,  236 
autopsy  in,  254 
cases  of,  what  to  do  in,  248 
contents  of  stomach  in,  236,  258 
chronic,  239,  260 
diagnosis  of,  241 
dose  in,  234 
feigned,  245 
habit  in,  233 
idiosyncrasy  in,  232 
imputed,  245 
in  India,  399,  808 
intent  in,  220 
law  on,  217,  253 

post-mortem  examinations  and,  254 
sleep  in,  236 

Stas-Otto  process  in,  265 
state  of  kidneys  in,  235 
stomach  in,  235 
sudden  death  and,  239 
symptoms  in,  245,  253 
time  in,  238 

treatment,  general,  of,  250 
v.  decomposition,  273 
v.  disease,  235,  241,  242,  245 
v.  post-mortem  digestion,  257 
Poisons,  absorption  of,  230 
action  of,  230 
administration  of,  230 
anaesthetics  as,  524 
analysis  of,  246,  260 
and  age,  232 
and  habits,  233 
and  idiosyncrasy,  232 
as  cures  for  alcoholism,  220 
authority  for  supply  of,  224 
chemical  combinations  of,  237 
warfare  gases  as,  401,  519 
classification  of,  289  et  -seq. 
concentration  of,  237 
corrosive,  289 
definition  of,  218 
dentists  and,  224 
disease  and,  235 
dosage  of,  234 
emetics  for,  250 
exciting  sexual  passions,  220 
food  as,  232,  239 
gaseous,  401,  470,  519 
hypnotic  agents  as,  524 
in  infanticide,  207 
in  India,  399,  808 
metallic,  333 

method  of  administration  of,  230 
natural  elimination  of,  252 
neutralisation  of,  251 
non-metallic  elements  as,  505 
of  animal  origin,  772 
physical  state  of,  237 
prescriptions  for,  224 
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register  of  purchases  of,  224 
Sale  of,  Act,  275 
schedule  of,  222 
sloep  and,  236 
sudden  death  and,  239 
tests  for,  265 
unrestricted,  224 
vegetable,  636 
v.  decomposition,  273 
v.  disease,  241 
volatile,  264 

Police  in  suspected  poisoning,  249 
Polygala  senega  and  abortion,  1 15,  120,  126 
Poppy,  poisoning  by,  725 
Population  (Statistics)  Act,  136 
Pork,  lead  in,  781 
Port,  alcohol  in,  535 
Posthumous  children,  70 
Post-mortem  examinations  in  poisoning,  254 
Potassium  arsenate,  poisoning  by,  398 
arsenite,  poisoning  by,  396 
bichromate  and  abortion,  121 
binoxalates,  poisoning  by,  313 
bromide,  poisoning  by,  338 
carbonate,  poisoning  by,  327 
chlorate,  poisoning  by,  340 
cyanide,  poisoning  by,  590 
hydroxide,  poisoning  by,  327 
iodide,  poisoning  by,  337 
nitrate,  poisoning  by,  334 
permanganate  and  abortion,  115,  122,  126 
poisoning  by,  342 
sulphate  and  abortion,  335 
poisoning  by,  335 
Potatoes,  poisoning  by,  751 
Powders,  dusting,  788 
Pregnancy,  24 
age  for,  12 
and  amenorrhcea,  19 
and  menstruation,  1 2,  32,  39 
and  premature  viable  births,  32 
and  sentence  of  death,  24 
Aschheim-Zondek  test  for,  29,  46 
average  length  of,  32 
biological  tests  for,  29 
concealment  of,  26 
duration  of,  30  et  seq. 

of  human  v.  other  mammalia,  42 
feigned,  25 
following  rape,  95 
Friedman  test  for,  29,  30 
of  widow,  and  intestacy,  24 
oldest  age  for,  14 
prolonged,  39 

and  menstruation,  39 
tables  of,  41 

short,  evidence  from  neonates,  37 
shortest  with  live  births,  34 
signs  of,  26  et  seq. 

in  the  dead,  26 
spurious,  24 

toxemias  of,  and  abortion,  106 
unconscious,  25 
without  menstruation,  19 
Xenopus  test  for,  29,  30 
X-ray  diagnosis  of,  29 
Prescriptions  for  poisons,  224 
Preservatives  in  food,  785 


Priapism,  4 

Primula  obconica,  poisoning  by,  74.1 
Privet,  poisoning  by,  714 
Procreation  and  age,  8  et  seq. 

Professional  secrecy  and  abortion,  10.1 
and  poisoning,  249 
Prolonged  gestation,  39 
labour,  169 

Prominal,  poisoning  by,  573 
Proponal,  poisoning  by,  573 
Proprietary  medicines,  poisoning  by,  645,788 
Prostitutes,  rape  on,  78 
Prostrate  and  procreation,  9 
and  unnatural  offences,  216 
Prussic  acid  in  flavouring,  590,  602 
poisoning  by,  589 
Pseudo  conitine,  636 
Ptomaine  poisoning,  273,  780,  783 
Puberty  in  the  female,  10 
in  the  male,  8 
Public  Health  Act,  166 
Pupils,  the,  in  alcoholic  poisoning,  547 
in  atropine  and  morphine  poisoning,  655 
in  chloral  poisoning,  561 
in  chloroform  poisoning,  526 
in  opium  poisoning,  730 
in  strychnine  poisoning,  757 
Purgatives  and  abortion,  115 
poisoning  by,  335,  350 
vegetable,  poisoning  by,  645 
Putrefaction  in  utero,  147,  179 
Putrescine,  785 
Putti,  805 
Pyramidon,  586 
Pyrazalones.  586 
Pyridine,  poisoning  by,  634 
Pyrogallic  acid  and  abortion,  325 
poisoning  by,  325 

Quack  medicines,  list  of  poisonous,  788 
poisoning  by,  645 
Quadi'inox,  poisoning  by,  573 
Quickening  as  sign  pf  pregnancy,  27 
Quinine  and  abortiop,  115,  117 

Radio-active  metals,  poisoning  by,  467 
Radium,  poisoning  by,  467 
Ragwort  and  abortion,  120 
Ranunculus,  poisoning  by,  744 
Rape,  71 

age  in,  71,  73,  82,  89 
and  bloodstains,  85 
and  degree  of  penetration,  71 
and  spermatozoa,  91,  96 
and  vaginal  discharges,  87 
and  venereal  diseases,  87 
and  violence  of  doubtful  origin,  86 
v.  Noma  Vulva:,  86 
by  females,  96 
definition  of,  71 
during  sleep.  77 
hypnotic,  78 
examination  in,  79 
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extreme  violence  in,  83 
false  charge  of,  94 
medical  aspects  of,  79 
mental  condition  of  victim  in,  73 
on  adults,  89 

on  infants  and  children,  82 
on  prostitutes,  78 
pregnancy  following,  95 
under  alcohol,  74,  76 
under  ane  sthesia,  74 
under  deception,  76 
under  drugs,  74 
under  fear,  76 
under  hysteria,  78 
under  moral  restraint,  76 
under  personation,  78 
under  religious  fervour,  77 
v.  misdemeanour,  74 
without  evidence  of  violence,  85 
Rat  paste,  788 
Ratsbane,  poisoning  by,  670 
Rattlesnake  poison,  777 
Reagents  for  alkaloids,  270 
Realgar,  poisoning  by,  398 
Red  precipitate,  poisoning  by,  357 
Reinsch  test  for  mercury,  368 
for  arsenic,  430 
Religion  and  x-ape,  77 
Resorcin,  poisoning  by.  616 
Respiration  at  birth,  149 
Rhesus  factor,  the,  816 
Rheumatism  remedies,  789 
Rhigoline,  632 
Rhubarb,  poisoning  by,  306 
Rhus,  poisoning  by,  745 
Ricin,  poisoning  by,  746 
Rigor  mortis  and  live  birth,  202 
ante-partum,  179 
Road  Traffic  Act,  539 
Roburite,  poisoning  by,  625 
Rose,  Christmas,  poisoning  by,  710 
Rum,  alcohol  in,  535 
coccullus  indicus  in,  677 
Rumex,  poisoning  by,  306,  749 
Russel’s  Anti -Corpulent  Cure,  790 
Ruta  (rue)  and  abortion,  115,  126,  127 
Rye,  poison  in,  746 

Saffron  and  abortion,  1  20 
St.  Jacob’s  Oil,  789,  790 
Sal  de  duobus,  335 
polychreest,  335 

Sale  of  Food  and  Drugs  Act,  782 
of  Poisons  Act,  275 
Salicylates,  poisoning  by,  587 
Salmonella,  bacteria,  poisoning  by,  782 
Saltpetre,  poisoning  by,  334 
Salts,  spirits  of,  poisoning  by,  304 
Salvarsan,  poisoning  by,  404 
Sandoptal,  poisoning  by,  573 
Sanguinarin  and  abortion,  115,  120 
Santonin,  poisoning  by,  649 


Satyriasis  and  locomotor  ataxy,  3 
Savin  and  abortion,  1  17,  126,  127  713 

poisoning  by,  713 
v.  yew,  873 

Scammony,  poisoning  by,  645 
Scarlatina  v.  arsenical  poisoning,  414 
Scheele’s  acid,  poisoning  by,  592 
green,  poisoning  by,  372',  397 
Scherer  s  test  for  phosphorus,  512 
Schererythrin  test  for  ergot,  (576 
Scopolamine,  655,  658 
Scopolia,  poisoning  by,  654 
Scorpion  stings,  poisoning  by,  778 
Scott’s  pills,  789 
Seajeenaroot  and  abortion,  115 
Secrecy,  professional,  and  abortion,  103 
and  poisoning,  249 
Seigel’s  preparations,  789 
syrup,  790 
Semen  and  rape,  80 
tests  for,  97,  100 
without  spermatozoa,  100 
Senecio  and  abortion,  115 
Senega  and  abortion,  115,  120,  126 

Sentence  of  Death  (Expectant  Mothers) 
Act,  24 

Separation,  judicial,  51 
Sera  for  snake  bites,  778 
Sewer  gas,  poisoning  by,  491 
Sexual  instincts  and  age,  2 
malpractices  and  divorce,  53 
organs,  development  of,  and  impotence,  6 
passions  and  poisons,  220,  772 
Shellfish,  poisoning  by,  779 
Sherry,  percentage  of  alcohol  in,  535 
Sickness  and  pregnancy,  27 
Siddhi,  805 
Silf,  789 

Silico-fluoride,  poisoning  by,  306 
Silver  cyaixide,  poisoning  by,  590 
nitrate,  poisoning  by,  351 
salvarsan,  poisoning  by,  406 

Singleton’s  golden  ointment,  790 

Sium,  poisoning  by,  750 

Skeleton,  racial  difference  in,  in  India,  795 

Skin  and  live  birth,  164 

not  bruised  in  abdominal  violence,  123 
Skull,  fracture  of,  in  infanticide,  199 
Sleep  and  poison,  236 
and  rape,  77 

Smell,  sense  of,  paralysed,  496 
Smothering  and  live  birth,  186 
post-mortem  appearances  in,  186 

Snake  bites,  poisoning  by,  776 
sera  for,  778 

Snuff,  719 

lead  in,  383 

Soamin,  poisoning  by,  403 
Soap,  almond,  poisoning  by,  623 
Soda,  caustic,  poisoning  by,  327 
Sodium  arsanilate,  poisoning  by,  403 
arsenate,  poisoning  by,  396,  398 
arsenite,  poisoning  by,  396 
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borate  in  food,  344,  /So 
poisoning  by,  344 
carbonate,  poisoning  by,  327 
cyanide,  poisoning  by,  590 
hydroxide,  poisoning  by.  327 
iodide,  poisoning  by,  337 
salicylate  and  abortion,  120 

Sodomy,  212 

and  divorce,  51 

Solanine,  751 

Solanum,  poisoning  by,  750 
Somonal,  poisoning  by,  573 

Somul,  S09 

Soneryl,  poisoning  by,  573 

Sorrel,  789 

poisoning  by,  306,  749 
salts  of,  313 

Sound,  uterine,  and  abortion,  110 
Speculum  and  abortion,  114,  123 

Spermatozoa,  9 

and  rape,  91,  96 

life  of,  in  the  vagina,  32 

tests  for,  97 

recovered  from  the  vagina,  97 
Spider  poisons,  646 

Spinal  cord,  disease  of,  and  impotence,  35 
Spirits  of  hartshorn,  poisoning  by,  330 
of  salts,  poisoning  by,  304 
Spleen,  congenital  absence  of,  803 
injury  to  in  India,  800 
Squills  and  abortion,  115 
Stabilarsan,  poisoning  by,  405 
Stains,  seminal,  tests  for.  97 
Starch  in  seminal  stain,  96 
in  stomach  of  neonates,  1 56 
Starvation  in  infanticide,  194 
Stas-Otto  process,  265 
Stature  in  India,  794 
Steedman’s  teething  powders,  790 
Sterility,  7 

acquired,  conditions  causing,  18 
and  age,  8 

and  amenorrhcea,  19 
and  chrystorchism,  16 
and  divorce,  51,  55 
and  environment,  15 
and  epispadias,  1 7 
and  hypospadias,  17 
and  lactation,  20 
and  menopause,  13 
and  monorchism,  16 
definition  of,  7 
general  causes  of,  15 
local  causes  of,  1 5 
v.  impotence,  7 
Stibenyl,  444 
Stibosan,  444 

Still-birth,  definition  of,  1 36 
from  lack  of  assistance,  169 
notification  of,  136,  166 
statistics  as  to,  167 
v.  living,  178 

Stockings  and  arsenical  dyes,  443 
Stomach  and  live  birth,  155,  182 
colour  of,  in  poisoning,  255 


Stomach — continued. 

content  in  poisoning,  2315,  258 ^ 
disease  of,  v.  poisoning,  236,  256 
hourglass,  and  washouts,  529 
post-mortem  digestion  of,  2;>S 
pump,  i  se  of,  in  poisoning,  250 
state  of,  in  poisoning,  235,  255  et  seq. 
ulcers  in,  256 

Stomatitis  in  bismuth  poisoning,  456 
Stovarsol,  poisoning  by,  404 
Stoves,  poisoning  by  fumes  from,  476,  479 
Stramonium,  poisoning  by,  662 
Strangulation,  ante-  or  post-mortem,  190 
by  tho  cord,  187 
in  infanticide,  174 
of  neonates,  186 
summary,  193 

Strawberries,  poisoning  by,  780 
Strophanthin,  648 
Strychnine,  not  detected,  759 
poisoning  by,  753 
in  India,  814 
poisoning,  v.  tetanus,  757 
v.  opium,  731 
Subsi,  805 

Suffocation  and  infanticide,  278 
at  birth,  171,  183 
by  feces,  159,  171,  185 
of  neonates,  184 

Sugar  in  stomach  of  neonates,  156 
of  lead,  poisoning  by,  382,  384 
Suicide  in  India,  798,  810 
Sulpharsenobenzine,  poisoning  by,  406 
Sulpharsenol,  poisoning  by,  406 
Sulpharsphenamine,  poisoning  by.  406 
Sulphocyanides,  poisoning  by,  602 
Sulphonal,  poisoning  by,  564 
Sulphonamides,  poisoning  by,  567 
Sulphuretted  hydrogen,  poisoning  by,  487 
in  Thames  Tunnel,  487,  489 
Sulphuric  acid,  poisoning  by,  207,  291 
Sumach,  poisoning  by,  745 
Sumbhul,  809 

Summary  Jurisdiction  (Married  Women) 
and  Separation  and  Maintenance  Act,  52 
Super  fecundation,  definition  of,  30 
Super  foetation,  definition  of,  30 
Supposititious  child,  62 
Symptoms  of  poisoning,  245,  253 
Syphilis  and  abortion,  106 
and  rape,  87 

as  ground  for  separation,  52,  54 

Tabes  and  impotence,  3 
Tansy  and  abortion,  115,  120 
Tartar  emetic,  poisoning  by,  444 
Tartaric  acid,  poisoning  by,  (>04 
Taxine,  poisoning  by,  768 
Tea,  cordite  ill,  609 

Teeth,  false,  and  poisoning  by  mercuric 
sulphate,  358 

Teething  powders,  789 

Tenancy  by  courtesy,  abolished,  135 

Terpenes,  poisoning  by,  703 
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Tetanine,  785 

Tetanus  v.  strychnine  poisoning,  757 
Tetrachlorethane,  poisoning  by,  519 
Tetronal,  poisoning  by,  567 
Thames  Tunnel,  gases  in,  487,  489 
Thallium,  poisoning  by,  378 
Theoba,  poisoning  by,  573 
Theobromine,  poisoning  by,  573 
Theogardinal.  poisoning  by,  573 
Theominal,  poisoning  by,  573 
Therapeutic  Substances  Act,  229 
Thing,  noxious,  definition  of,  125,  219 
Thiocyanates,  poisoning  by,  602 
Thornapple,  poisoning  by,  662 
Thymol,  poisoning  by,  326 
Thymus  gland  in  neonates,  138 
Tin  salts,  poisoning  by,  381 
Tobacco  in  enema,  231,  719 
Indian,  poisoning  by,  714 
poisoning  by,  718 

Toilet  preparations,  arsenic  in,  396,  420 
lead  in,  385 

Toluene,  661 

Toxicodindron,  745 

Tragopogon,  poisoning  by,  770 

Treatment  of  poisoning,  250 

Tree  frog,  poisons,  646 

Tribromethyl  alcohol,  poisoning  by,  563 

Tribadism,  216 

Trichinosis,  784 

Trichlorethylene,  poisoning  by,  520 
Trichlormethane,  poisoning  by,  524 
Trihydroxybenzene,  poisoning  by,  325 
Trikresol,  poisoning  by,  320 
Trilene  Tablets,  790 
Trinitrophenol,  poisoning  by,  605 
Trinitrotoluene,  poisoning  by,  630 
Trional,  poisoning  by,  567 
Tryparsamide.  poisoning  by,  404 
Tuberculosis  and  abortion,  107 
Tuckers  Cure,  789 
Tussol,  586 

Turpentine,  poisoning  by,  703,  742 
Turpeth  mineral,  358 

Ulcers,  chrome.  463 
Ulexine,  688 
Umbelliferae,  644 

Umbilical  cord,  vide  Cord,  umbilical. 
Unnatural  offences,  211  et  seq. 

Upas  poison,  646 
Uranium,  poisoning  by,  467 
Urea  stibemine,  444 
Urethra,  sexual  intercourse  through,  7 
Urticani  from  food  poisoning,  779 
Uterine  abnormalities  and  abortion,  106 
development  and  illegitimacy,  37 
souffle  and  pregnancy,  28 
Uterus,  post-mortem  appearances  of,  48 
putrefaction  of  contents  of,  179 
the,  following  delivery,  46,  48,  50 


Vagina,  congenital  absence  of,  7 
diphtheria  of,  92 
in  rape,  81 

the,  in  delivery,  46,  48 
virgin,  22 

Vaginal  discharge  and  rape,  87 
softening  in  pregnancy,  28 
Vagitus  uterine,  149 
vaginalis,  149 

Venereal  disease  and  divorce,  52,  54 
and  rape,  87 
Vegetable  poisons,  636 
purgatives,  poisoning  by,  645 
Veramon,  poisoning  by,  573 
Veratrum,  poisoning  by,  770 
Veratrine,  770 
Verdigris,  poisoning  by,  372 
Vermilion,  poisoning  by,  358 
Vermin  killers,  677,  758,  763,  788 
Veronal,  poisoning  by,  573 
Veropyron,  poisoning  by,  573 
Vesicular  mole  and  abortion,  107 
Viable,  definition  of,  34 
Viability,  34,  135,  178 
and  civil  rights,  34 
short  gestation  and,  34  et  seq. 

Vinegar,  arsenic  in,  443 
poisoning  by,  603 
Violence  and  rape,  83,  85,  86 
causing  abortion,  1 23 
Violent  deaths  in  India,  798 
Violation,  post-mortem  evidence  of,  95 
Violet  powder,  arsenic  in,  396 
Viper  poison,  777 
Virginity  and  the  breasts,  21 
and  the  fourchette,  22 
and  the  hymen,  21 
and  the  perineum,  22 
and  the  vagina,  22 
signs  of,  21 
loss  of,  23 

Viscera,  preservation  of,  for  analysis,  262 
weight  of,  in  India,  797 
Vitali’  S  test  for  atropine,  659 
Vitriol  green,  poisoning  by,  460 
Volatile  oils,  poisoning  by,  703 
Vomiting  and  abortion,  106,  107 
and  rape,  96 
Vulva  and  delivery,  50 


Waba,  646 
Wallpapers,  788 

arsenic  in,  397,  400,  415 

Warner’s  Safe  Cure,  334,  790 
War,  poison  gases  in,  401,  519 
Water  dropwort,  poisoning  by,  723 
gas,  poisoning  by,  476 
hemlock,  poisoning  by,  671 
parsnip,  poisoning  by,  750 
Weed  killers  and  arsenical  poisoning,  397 
Weight  of  neonates,  37 
Westron,  520 
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Wheat,  poisonous,  677,  716 
Whelpton’s  Pills,  789 
Whisky,  alcohol  in,  535 
White  lead,  poisoning  by,  382,  384 

Wine,  alcohol  in,  535 
arsenic  in,  397,  410,  415 
Winslow’s,  Mrs.,  Soothing  Syrup,  726,  788 
Wolfsbane,  poisoning  by,  636 
Wood  preservatives,  arsenic  in,  397 
spirit,  584 

Woodward’s  Gripe  Water,  790 
Workman’s  Compensation  Act,  466 

Wormseed,  649 

Wormwood,  oil  of,  poisoning  by,  648 
Wounds,  ante-  v.  post-mortem,  196 
ante-  v.  post-natal,  195 
did  they  cause  death,  197 
fractures  of  skull,  1 95.  1 99 
from  labour  or  otherwise,  1 98 
incised,  198 

inflicted  during  frenzy,  204 
locality  of,  204 


W  ounds — conti  nu  erf . 
of  head  and  neck,  205 
of  scalp,  206 
punctured,  199 

Wrist  drop  in  lead  poisoning,  391 


Xenopus  test  for  pregnancy,  29,  30 
X-rays  and  foetal  development,  37 
and  pregnancy,  29 

Xylene,  6 1 1 


Yew  and  abortion,  115,  769 
poisoning  by,  768 
v.  savine,  873 


Zinc,  poisoning  by,  346 

Zondek,  Aschheim,  test  for  pregnancy,  29,  46 
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